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PREFACE

THE petroleum industry, like most industries, is confronted with a

setious problem. This problem, however, is unusual; it is peculiar

to this industry alone because petroleum is an exhaustible resource.
Its origin and source are unknown, although there are plausible theories ex-
plaining them. Our institution of property rights has brought about a situa-
tion creating a condition of overproduction. Solutions to the problem have
been suggested from time to time. Some have been tried, some have not.

The purpose of this book is to give the background out of which the
problem has grown, to explain the problem, and to discuss the prmcxpal plans
offered for its solution.

I am indebted to many for the valuable aid given to me in the prepara-
‘tion of this book. I am especially indebted to Dr. Charles N. Gould, di-
rector of the Oklahoma geological survey, for material assistance in making
its publication possible; to Professors H. C. George and Victor H. Kulp for
their valuable criticisms; to Joseph A. Brandt for his helpful literary
advice; to Mr. L. C. Snider, the United States bureau of mines, the
American Petroleum Institute, the American Institute of Mining and
Metallurgical Engineers, the Mid- Continent Oil and Gas Association,
The Oil and Gas Journal, and the National Petroleum News for data other-
wise unobtainable; to my colleagues, Dean A. B. Adams, Professors A. E.
Chandler and Edwin C. Petty, for their able suggestions; and to my former
professors, John R. Commons, W. H. Kiekhofer, W. A. Scott, Selig Perlman,
and Martin G. Glaeser for an inspiration without which this work would
have been impossible.

Norman, Oklahvma, July, 1930. Leonarp M. Locan, Jr.



CHAPTER ONE
INTRODUCTION

STABILIZATION of the petroleum industry is a two-fold problem,
involving both engineering and economics. It is the economic as-
pect of stabilization that is to engage our attention in this book; in
this particular problem, waste and conservation are the two most important

elements. They involve a theory of value, as do most of the other pressing
modern economic problems.

Waste, as well as conservation, has been interpreted in various ways by

writers in the industry. Factors of waste in the petroleum industry include
the mis-application of labor and capital, as well as a resource that cannot be
replaced. But when is there such mis-application? There is no unanimity
of opinion in answer to this question. At the annual mecting in 1927 of
the American Petroleum Institute, President E. W. Clark remarked:
What is waste in the oil business? What is conservationi 1 have made a study of these
two terms as applied to the manner in which the petroleum industry is conducting its
exploration and production operations. Some of our critics possibly have some inkling as
to what one or both of these two words really mean, but generally speaking, most of them
do not know any more than I about a proper interpretation of the two terms; and my con-
clusion supplemented by studies made by competent attorneys, capable engineers, and other
technical men, leads me to belicve that a proper and complete definition of e¢ither one is an
impossibility. What is apparently conscrvation in some cases is in fact profligate waste in
others and vice versa.!

The Oklahoma law interprets waste broadly. In fact, waste is defined

in such broad terms that they have rendered the law practically aseless. It
is meaningless because the definition is in terms of itself. In other words
the law says that waste is waste. It reads as follows:
That the term waste as used herein, in addition to its ordinary meaning, shall include
economic waste, underground waste, surface, and waste incident to the production of crude
oil or petroleum in excess of transportation or marketing facilities or reasonable market de-
mands. The corporation commission shall have authority to make rules and regulations
for the prevention of such wastes, and for the protection of all fresh water strata, and oil
and gas bearing strata, encountered in any well drilled for oil?

This law became effective February 11, 1915, after the opening of the
Cushing pool. By May, 1915, production reached its peak in this pool with
an average daily production of 305,000 barrels. From 1911 to 1915 the oil
market was demoralized by a superabundance of oil. At no time during
this period did the average price of crude oil in the United States go above

1. E. W. Clark, “What the Industry Has Done,” The Lamp, published by the Stand-

ard Oil Company of New Jersey, New York. Vol. X, No. 4, 1927, p. 17,
2. Compiled Oklahoma Statutes, 1921, Vol. 11, Sec. 7956.



2 STABILIZATION OF THE PETROLEUM INDUSTRY

ninety-six cents. It was to correct this condition that the Oklahoma law was
passed. One producer was brought into the district court at Tulsa for viola-
tion of the commission’s order. The defendant won the case. For a decade
following the enactment of this law the corporation commission of Oklahoma
has been powerless almost in its ability to restrict the production of oil, due
largely to the lack of an adequate definition of waste. ' i

The Texas law is slightly more specific in what constitutes waste.
The term waste in addition to its ordinary meaning shall include (a) cscape'of natural
gas in commercial quantities into the open air from a stratum recognized as a matural gas
stratum; but this is not intended to have application to gas pockets in high points in strata
.rccognized as oil strata; (b) drowning with water a gas stratum capable of praducing gas
in commercial quantities; (c) underground waste; (d) the permitting of any natural gas
well to wastefully burn; (c) the wasteful utilization of such gas; (f) burning flambeau
lights, except when casing-head gas is used in same; provided, not more than four may be
used in or near the detrick of a drilling well, and (g) the burning of gas for illuminating
purposcs between 8 o'clock 2. m. and 5 o’clock p. m., unless the use is regulated by meter*

It is difficult to tell what is the ordinary meaning of waste. Webster's
New International Dictionary lists about ' seventy-five interpretations. About
half of them overlap in meaning. The Oklahoma law refers to waste above and
below the surface of the earth while the Texas law, in its specific details, deals
more with underground waste and waste of natural gas. These laws have been
useful in curtailing the physical losses of petroleum and natural gas but they
have been inefective, as the history of production in these two states.will
show, in remedying the situation. ' '

President Coolidge, in his letter constituting the federal oil conservation
board, December 19, 1924, said: “That overproduction in itself encourages
cheapness, which in turn leads to wastefulness and disregard to essential
values.™ Pertinent to this very problem, President Coolidge raises a question
in what is meant by essential values. Before there can be a satisfactory so-
lution there must be a common understanding as to what is essential value.
There has always been more or less confusion concerning the meaning of
value. This confusion has crept into the consideration of this problem. In
1912, 1913, and 1914 the United States bureau of mines and the United States
geological survey called the attention of the public to waste in the petroleum
industry through various technical bulletins. Their purpose was to show that
there was considerable loss of oil in the methods of recovery, ‘The attitude
taken by the bureau of mines and geological survey was that petroleum is

a resource that cannot be replaced and any loss results in a loss of utility
to society.

3. _Railroad commission of Texas, Oil and Gas Conservation Law and Rules and
grgu{a;mn: llar the Conservation of Crude Oil and Natural Gas. Oil and Gas Circular
o, 13, p. 1.

4. Report of the Federal Oil Conservation Board to the President of the United
States, September, 1926, Part I, p. 1.
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Many private agencies took up the refrain. Appearing from time to
time in the daily newspapers and in magazines various writers have criticised
the industry for its wastefulness, accusing it of dissipating a valuable resource,
thus bringing about the loss of a useful good to society. From their viewpoint
waste is a loss in utility,

Two examples will suffice to illustrate the tenor of their criticisms.

Oil is used to produce light, to generate power, and to save power by reducing friction in
the running of machinery. Which of these three uses of oil should be placed first? .....
Oil is cheap to get and convenient to use. ‘There is, therefore, a distinct temptation to use
it unheedingly. A doctrine of oil-conservation, with a view to its more rational utilization,
is as important as that of forest-conservation with a view to reforestation. . .. ... The
greatest waste in the utilization of oil today lies in the burning up of enormous quantities
of the more valuable compounds, through irrational refining and through too great a use
of oil under boilers for fuel purposes. The trend is to concentrate on lubricants and on gaso-
line, though the time is coming when greater emphasis will be laid on the first than on the
second. So long as operation of modern machinery is impossible without lubricants, and
so long as oil is the sole source of high-speed lubricants, it is a crime against civilization to
permit a single recoverable gallon of lubricant to be sacrificed for the sake of more or less
casily replaceable fuel.®

The next illustration is more pungent than the preceding one,
To sum up in words of competent critics, “less than twenty-five per cent of the petroleum
underground reaches the pipeline. 1f we subtract from this proportion the losses involved
in improper and wasteful methods of utilization, the recovery factor becomes perhaps as
low as ten per cent. . ." Such is the verdict of the Smithsonian Institution. Small wonder,
therefore, that Sidney Brooks, an eminent English journalist, said in the Nineteenth Century
—reflecting the consensus of European opinion: “America, as one would expect, has been
the classic home of all that is hasty, negligent, and well-nigh criminal in the misuse of oil

_ as of every form of natural wealth; and America in consequence finds herself today con-

suming more oil than she produces”, ... “What does that simple fact mean?” asks Dr. J. E.
Pogue and answers: “It means that we must pay growing attention to all methods, en-
gineering and economic, that will conduce to the fuller utilization of the raw material we
have.” )

The oil industry has now the obligation to satisfy the most important, vital needs of
modern civilization. If greed, ignorance, recklessness and what not, brings it, and with it
the well being of the country, to a fall; if the exhaustion of the petroleum supply is so near;
if its use and misuse is no longer a matter of private, but public, national concern, what
policy should this great commonwealth pursue? Certainly the case for public intervention
is stronger than for intervention in the business affairs of minors, incompetents and wastrels
who squander merely personal fortunes.®

- In answet to the foregoing criticisms The Oil and Gas Journal speaking
for the industry, displays another viewpoint back of which is a different theory
ot value. “The first critics base their criticisms on a utility theory of value,
while the oil industry replies with an exchange theory of value. Exchange
value is the relative scarcity value of two things. In this case the relationship
exists between money and oil.

5. Leo Pasvolsky. “Civilization and Oil,"” Atlantic Monthly, February, 1923, p. 267 ff.
6. Walter N. Polakov, ."Oil,”” The New Republic, June 14, 1922, p. 68.
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Our critics forget that the industry is more interested in assuring our future of oil than
any one else possibly can be because the industry must have oil to continue in business.
The eleven billion dollars invested in the oil business is not concerned only with drilling
wells and producing oil. Back of that are the immense pipeline systems, the great fleet of
tankers, the 150,000 tank cars, the vast refincries that dot the coasts and spread over the
interior, the 165,000 service stations and nearly 100,000 gasoline pumips, with all the necess
sary appurtenances connected with the marketing of petroleum products throughout the
country and the world. :

Waste of our crude oil reserves would hasten the disappearance of all this investment
unless a substitute were found to serve as a marketable motor fuel. Is it reasonable to as-
sert that an industry so dependent upon its raw material is willfully wasting it? K

If it has overproduced oil it was because it has felt that it was powerless to prevent it

under our laws which scemed to prohibit the co-operation that alone could check that
overproduction.’

As the supply of oil increases its utility decreasts or, in other words, as
scarcity of oil diminishes its utility also diminishes, The critics, therefote,
have the same purpose as those within the industry. The outsiders desire to
see this resource conserved to satisfy the higher wants of this and future genera-
tions, while those within the industry, which is no different from any other
industrial enterprise in our present money economy, desire a limitation on
production because it increases scarcity, thus increasing profits. Economic
value is a functional relation between use value and scarcity value, As the
supply of petroleum is decteased it is reserved for higher uses, thus bringing
about higher prices. So what President Coolidge evidently meant by essen-
tial value was what the economist calls economic value.

Professor John Ise criticises the industry because it is satisfying “twenty-
cent” wants when oil might be saved to satisfy a “fifty-cent” want. “Billions
of gallons of gasoline and lubricating oil consumed in senseless joy-riding
represents largely waste.” It would be futile here to enter into a discussion of
the relative importance of human wants. A ten-cent want to some, may be
a dollar-want to others. While it must be admitted that we have certain
obligations to posterity it is debatable whether their wants will be any higher
than ours even at the present rate of production and our present known sup-
ply. Mother Necessity more likely than not will take care of them, The lab-
oratory has always anticipated the factory.

Professor Ise’s criticism is purely from the utility viewpoint. It must be
remembered that civilization, customs, and habits of the people change use
values. Wants of today are not by any means the wants of tommorrow. Use
value is subjective and changes from time to time and place to place. It is
just as possible that more waste would result should we deny ourselves to the
fifty-cent wants at the expense of the cheaper wants.

7. “Let the Industry Do It,” an cditorial in The Oif Industry’s Answer Today, p. 2.

Reprinted from the December 1, 1927, issue of The! Oil and Gas Journal.
8. John lse, The United States Oil Policy, Yale University Press, p. 176.
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What the oil industry and society are concerned with is the elimination
of economic waste. Economic waste is when the economic value of the good
produced is less than the cost of producing it. The waste is the difference
between the cost and the return. Cost is understood to mean here the eco-
nomic value of labor and capital put into the industry, and return, to mean
the economic value of the oil produced. When any reference is made to
waste in the following pages it will carry the foregoing meaning unless other-
wise specified. It might be suggested here that the value of the oil recovered
is often greater than the costs incurred in obtaining it but at the same time a
waste results from the inefficient methods of recovery in leaving considerable
quantities in the sands. ‘The contention is well taken that there is economic
waste. 'The problem must not be viewed from the standpoint of the indi-
vidual operator but from a social viewpoint; it must include the total costs and
the total returns. Still, the question might be asked, if the total returns are
greater than the total costs and there is considerable oil left, yet, due to in-
efficient methods of recovery, would that be waste? It would be waste if
later attempts to recover it would result in total costs greater than total re-
turns, or if the same amount of labor and capital employed in creating sub-
stitutes for the petroleum left would result in a lower return.

No one will deny the existence of waste. The leaders of the industry, the
federal government, and the governments of the respective states in which
oil is produced are all concerned with the problem, not to mention the public
generally which is largely unaware of its importance. An attempt will be
made in the succeeding chapters to estimate the extent of this waste and dis-
cuss the efforts being put forth to eliminate it

The antidote to waste is conservation. The word conservation, like the
word waste, carries many meanings. For example, conservation in produc-
tion may mean production of less crude oil, while conservation
in refining has reference to the production of more gasoline. It
is the efficiency of the industry that has brought about this state of affairs.
Efficiency is the rate of output to the unit of labor and capital (output here
has reference to use value). Labor and capital create use values. Resistance
to labor creates scarcity values. The industry through its efficiency has cre-
ated too large a volume of use values while scarcity values have been diminish-
ed. It may be called to mind that economic value is the functional relation-
ship between these two. Economic value increases directly with scarcity value
and indirectly with use value, the other factor remaining the same. Conser-
vation is the preservation of economic values. This does not imply neces-
sarily that efficiency must be lowered. The number of units of labor and
capital may be reduced. Use values change, which fact has a great deal to
do with conservation. While scarcity was defined above as the resistance to
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labor this resistance may be brought about in four ways: increase in wants,
niggardliness of nature, increase in production costs, and monopoly. ‘These
factors as they apply to the oil industry are listed in the order of their impor-
tance. There is a bigger gap between the last two factors than between the
first and second, and second and third.

Professor Van Hise has taken conservation to mean “the greatest good to
the greatest number—and that for the longest tlme. "* M. L. Requa has am-
plified this definition by quoting:

True conservation is not hoarding, but the wise use of natural resources; and it implies not
merely the preserving in unimpaired efficiency, but also a wise and equitable exhaustion
with a maximum efficiency and a minimum waste. Conservation, therefore, takes cognizance
of equitable distribution; aims to bring about social justice, and means the greatest good to
the greatest number—and that for the longest time.!

Secretary Work in his annual report as secretary of the interior for the
fiscal year of 1925 said that “conservation concerns the perpetuation, of the
human family by making intelligent use of what nature provides.”

Let us briefly consider these definitions. Few would take exception to
them as far as their wording is concerned. Many would disagree, however,
over the method of obtaining “the greatest good to the greatest number.”
The laissez faire economists thought the utilitarian philosophy of the greatest
good to the greatest number could be achieved by each individual seeking his
own selfish ends. Under a legal system colored by this same philosophy the oil
industry has been compelled to follow this policy, which has brought about
the present state of affairs. In Mr. Requa’s definition there is a wide varia-
tion in opinion as to what constitutes a' wise use of natural resources. What
constitutes a wise and equitable exhaustion? In Mr. Work’s definition what
constitutes an intelligent use of what nature provides? It is questions like
these that complicate the problem. They can never be answered with com-
plete satisfaction because of the multiplicity of conflicting motives and the
predominance of self interest. These are economic questions of the highest
significance but they will never be settled by economists unless the judge has the
happy combination of being both economist and lawyer. Courts eventually
will settle these questions, which cannot be answered dogmatically. What
constitutes a wise and equitable exhaustion at this time and in this place
may not be wise and equitable at that time and at that place. What may be
an intelligent use once may prove entirely the converse at another time or
situation.

There remains the question: What is meant by stabilization of production?

9. Charles R. Van Hise, The Conservation of Natural Resources in the United States,
the Macmillan Company, New York, 1913, p. 379.

10. M. L. Requa, “Oil Leaders Strive to Check Wasteful Flow" in the New York
Times, April 7, 1929,
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Production has two meanings. To the engineer it means the creation of use val-
ues. To the oil industry it means the taking of oil from the place where it is
found in the ground to where it can be used. Frequently this act is called the re-
covery of oil, but recovery is not apposite, because it means to gain something
thatislost. It may be said that oil has been recovered once it has been regained
after having been lost. In contrast to the engineer’s understanding of produc-
tion as use value is the economist’s, the creation of scarcity values. To
the economist, it means withholding goods in such limited quantities that their
scarcity values, compared with the scarcity values of both the goods that com-
pose the costs and the goods for which they are sold, will leave a profit.

At the present time the industry is more concerned in the stabilization of
production from the economist’s viewpoint than from the engineer’s. The
cengineers have performed their service well. They have succeeded in creating
a superabundance of use values.

Stabilization today does not mean the control of prices. It does not mean
the guarantee of profits to the marginal operators. Stabilization means the
withholding of sufficient quantities of oil so that the scarcity value of that
obtained when compared with the total scarcity values of the goods which
compose the costs employed by the industry as a whole to the total goods for
which they are sold by the industry will leave a profit. Stabilization means the
reduction of uncertainty to certainty. At the present time the problem of
stabilization is the control of supply, not to obtain exorbitant prices, but to
insure a reasonable profit to the industry as a whole on the capital invested.

The next five chapters will be devoted to a description of the petroleum
industry, the nature of crude oil and its occurrence, and some of the most im-
portant economic aspects of the industry in order to bring into clear relief the

magnitude of the problem and a better understanding of the plans for its solu-
tion.



CHAPTER TWO

THE PETROLEUM INDUSTRY

THE spread of higher living standards has been characteristic of

American economic life practically throughout the history of the

country, as it has been in other countries to a more or less degree.
Recent economic developments in the United States are the result of accelera-
tion rather than of structural change. The factors that have contributed to
this acceleration are not new: Invention is not new; transportation and com-
munication have been a service always to civilization; competition has been
-a characteristic of previous eras. The distinctive characteristics of modern
economic life are intensified activity, the increased supply of power and its
wider uses, uses which have risen three and three-quarters times faster than
the growth of population, and the scientific division and arrangement of work
in mines and factories, farms and trades, so that the production has reached
levels never before attained to the man hour of effort. This tendency in the
seven year period between 1922 and 1929 has been accelerated greatly.!

The petroleum industry has kept pace with this march of progress. If
speed is the chief characteristic of this age, it is petroleum that has made
speed possible, economically as well as mechanically. Petroleum is practically
the sole lubricant of the world today. Rarely does a wheel turn without
petroleum having been used. From the most delicate mechanisms to great
turbines, they move on surfaces smoothed by petroleum.

Lubrication, light, and fuel are three primary essentials to civilization
and petroleum provides all three.

Early Uses of Petroleum

Since the most remote times man has used petroleum. Early Egyptians
embalmed their dead with it. There are more than two hundred references in
the Bible to the use of oil, pitch, and slime. Noah used asphalt, a residue from
crude petroleum, to waterproof the Ark. The early Chinese and Japanese
were acquainted with its uses for lighting and heating. It was the object of
worship by the ancient “fire-worshippers” of Persia. Herodotus describes the
oil pits near Babylon and the pitch springs near Zante in his writings. In

1436, in Bavaria, and, in 1506, in Galacia, oil was used for its medicinal prop-
erties.

Marco Polo wrote:
Bordering the province of the Georgians by the side of Aquilonai there is a great foun-
tain which constantly gives out a liquid like oil that for cooking and ecating is bad but

1. National Burcau of Economic Research, Inc., Recent Economic Changes in the
United States, 1929, McGraw-Hill Book Co., Vol. 1, pp. ix-xxi.
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for light and other functions is useful. They come here from different nations in the

vicinity to provide themselves with this oil that is used to light their houses and it is in -

such way that they come from other remote places to provide themselves?

History does not record when oil was first used in the Americas. The
Indians had known for a long time its medicinal properties. Sir Walter
Raleigh probably made the first recorded reference to petroleum in the west-
ern hemisphere when he mentioned the pitch lake of Trinidad in 1595. Thirty
seven years later Joseph de la Rochelle d’Aillon mentioned the oil springs
of New York in his chronicles. A Russian traveler, Peter Salm, in a book
on America, published in 1748, showed a map of the oil springs of Pennsyl-

vania.

The account of F. Cummings in 1807 is very intemesting in affording
a contrast to modern production methods.

The mode of collecting is this; the place where it is found bubbling up in the creek is
surrounded by a wall or dam to a narrow compass. A man then takes a blanket, flannel
or woolen cloth to which it adheres, and spreading it over the surface of the inclosed pond,
presses it down a little, then draws it up, squeczes out the oil into a vessel prepared for the
purpose; thus thirty gallons of pure oil can be obtained in three days by one man.

He said in another place that this cil sold from one dollar and a half to
two dollars a gallon. A standard barrel of oil contains forty-two gallons. At
this rate oil sold from $63 to §84 a barrel as compared to Pennsylvania oil
today selling at an average of $3.00 a barrel.’” George Washington, while
surveying a grant of land near the mouth of the Great Kanawha, given to
him for military services, became interested in the- “burning springs” located
near and made mention of them in his diary.

Pittsburgh was an early market for this commodity. Oll was usually
carried there in two five gallon kegs, one tied on each side of a horse, and
taken overland a distance of about seventy-five miles. It was sold principal-
ly to apothecaries who retailed it in smaller quantities at higher prices.

During this period crude petroleum was frequently called “Seneca Ol

and distributed widely for its medicinal properties. Samuel M. Kier bottled
the crude product in eight ounce bottles. He sent out literature rivaling that
of our modsrn patent medicine companies in its appeal describing petro-
leum’s gifts and curative powers.

Other uses were soon to be found for petroleum. The world was want-
ing more light because the reading habit was increasing at this time. For
centuries man had been depending on animal and vegetable oils. In
south Europe refined olive oil was used for illuminating purposes and in

2. Marco Polo, History of the Greatness and Wonderiul Things in the Oriental Pro-

- vinces, Translated from the Latin by Martin de Bolea, Tavano, 1601, Saragosa, Spain,

Book I, Chapter 13.
3. Supplement to The Oil and Gas Journal, May, 1920.
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northern Europe and in America whale oil and the tallow candle were used.
The demand for whale oil increased in the nineteenth century until these
mammals of the sea became almost extinct. It was a happy coincident, there-
fore, that abundant petroleum was found and the art of using it came to

America in time to prevent a return to the gloom of the pine knot and tal-
low candle.

Early attempts were made to produce illuminating oils and lubricants
from coal and shale by distillation. In 1746, Murdoch laid the foundation of
the present coal gas industry and a hundred years later Gessner manufactured
an illuminant from the albertite of New Brunswick and called it kerosene.
The older name, coal oil, is common to this day.

The extraction of oil from shales was followed with more or less success in
Southern France, Saxony and Scotland during the first half of the last cen-
tury until the keen competition of the more cheaply manufactured petroleum
overshadowed it.

Beginning of Modern Petroleum Industry

The birth of the modern petroleum industry in America dates from
August 27, 1859 when the first well drilled for the purpose of finding oil was
brought in at Titusville, Pennsylvania, by Col. E. L. Drake, superintendent
for the Seneca Oil Company. It is very fortunate, indeed, for the industry
that the location was made where it was. Oil was found at a depth of only
sixty-nine and one-half feet. Had not oil been found at such a shallow depth
the probabilities are that the development of the industry would have been
postponed for some time, since Colonel Drake and his company were at the
end of their financial resources. They would have been forced to abandon the
well had it been necessary to drill deeper. Drilling for oil was only an ex-
periment and few were willing to risk their capital in such an, enterprise.
The initial production of the Drake well was forty barrels a day with a
pump. It soon settled to a daily average of fifteen barrels. Fifty cents a
gallon was the price received for it,

The second well drilled in this district was by Rouse and Mitchell in
December of the same year. The first sand gave only eight barrels a day so
it was drilled to a third sand that produced three hundred barrels daily. Like
many other industrial pioneers as well as inventors, artists, and scientists, Col-
cnel Drake died a poor man and the economic exploitation of his discovery
fell very easily and naturally into the hands of a more acquisitive group.

The oil business began in earnest in 1860. The Civil War did not check
its beginning nor stunt its early growth. There has always been an element
of the spectacular in the oil industry. Many inventions had been devised by
1872. 'Two hundred million dollars had been invested in the business and it
was supporting a population of sixty thousand.
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The early towns of Pennsylvania went through all the experiences char.
acteristic of the boom towns of modern days. They caught the back wash
of humanity and its attendant vices. From time to time there still appear in
the current trade journals stories recalling the exploits of “Coal Oil Johnnie”
whose antics were no worse, although probably more spectacular, than some
of the nouveau riche from the oil fields of today.

The production of oil in 1859 approximated 2,000 barrels. In 1860 the
production increased to 500,000 barrels. This sudden increase in the supply
of oil demoralized the markets. The public soon was convinced, however,
that this new source of illumination was permanent, so the use of petroleum
spread rapidly. Refineries sprang up, but they were inadequate to meet this
new demand. By 1870 two hundred and fifty refineries were in operation,
spread from Louisville, Kentucky, to Portland, Maine. The oil fields in
Pennsylvania became congested with population, Oil first was transported
from the well to the raitways on the Allegheny river at Oil City in wagons
drawn by teams. Early transportation in the petroleum industry seen in
perspective is interesting—the confusion, mud, waste, swearing, fighting.
Traffic down the Allegheny river soon assumed large proportions. Oil was
carried down this stream in barrels loaded on flat boats. Frequently there
were shortages of barrels which resulted in embarrassment to shippers. The
traffic employed a thousand boats, thirty steamers, and between three and four
thousand men. Pipelines, crude compared with those today, were eventually
built from the ficlds to the shipping points. The coming of the pipclines
displaced the teamsters who did not give up without a struggle.

John D. Rockefeller 1n 1863 began to refine petroleum in a small way.
The problem confronting refiners in those days was that of Anding adequate
capital. Refining technology was in its infancy. In 1866 a more efficient
cylinder still was invented. In 1867 through his influence Rockefeller con-
solidated the refinerics of William Rockefeller and Company, Rockefeller
and Andrews, Rockefeller and Company, S. V. Harkness and H. M. Flagler.
Thus he combined their skill and capital to form a unit of sufficient size
and strength to meet increasing demands made upon the industry in general’

The first period of the petroleum industry came to an end with the re-
organization of the firm, Rockefeller, Andrews and Flagler, in 1870 into the
Standard Oil Company of Ohio with a capital stock of $1,000,000. Although
this company was engaged only in the refining of petroleum and in the

marketing of its products it has had a far reaching influence on all branches
of the industry.

4. See Table I, Appendix.
5. Rcport of the Industrial Commission, 1900, Part 1, p. 95.
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Influence of the Standard Oil Company
The history of the oil industry from 1870 to 1911 is centered arotind the
Standard Qil Company. It has maintained a dominating position since its
beginning. '
There are several reasons for its leadership. The first is due to the ability of
the men themselves who controlled the organization. This was brought out

_in the testimony of William H. Vandesbilt before the Hepburn committee.

Question. Can you attribute, or do you attribute in your own mind, the fact of there
being one refiner instead of fifty now to any other cause except the larger capital of the
Standard Oil Company.

Answer. There are a great many causes: It is not from their capital alone that they
have built up this business. There is no question about it but that these men—and if you
come in contact with them I guess you will come to the same conclusion I have long ago—
I think they are smarter fellows than I am, a good deal. They are very enterprising and
smart men. I never came into contact with any class of men as smart and as able as they
arc in their business, and I think that a great deal is to be attributed to that.

Q. Would that alone monopolize a business of that sort?

A. It would go a great ways toward building it up. They never could have got in
the position they are in now without 2 great deal of ability, and one man would hardly
have been able to do it; it is a combination of men.

Q. Wasn't it a combination that embraced the smart men in the railways as well as
the smart men in the Standard company? )

A. 1 think those gentlemen, from their shrewdness, have been able to take advantage
of the competition that existed between the railroads for their business, as it grew, and
that they have availed themselves of it there is no question of doubt.

Q. Don't you think they have also been able to make their affiliations with rail-
road companies and railroad officers?

A. T have not heard it charged that any railway official had any interest in any of
their companies, only that I have seen in the papers, some years ago, that I had an interest
in it

Q. Your intcrest in your railway is so large a one that nobody could conceive, as a
matter of personal interest, that you would have an interest antagonistic to your road?

A. When they came to do business with us in any magnitude that is the reason 1
disposed of my interest.

Q. And that is the only way you can account for the enormous monopoly that has
grown up?

A.  Yes; they are very shrewd men. I don't believe that by any legislative enactment
or anything clse, through any of the states or all of the states, you can keep such men down.
You can't do it! They will be on top all the time. You see if they are not.!

The second reason for the success of the Standard Oil Company is the
momentum of an early start. By taking advantage at the very beginning
they were able to locate refineries at the best places, to accumulate experience
and data necessary to the successful conduct of the business.

The third reason may be attributed to the fact that the oil industry came
into being about the time the railroads were beginning their programs of ex-

6. Report of the Hepburn Investigating Committee, New York, 1879, p. 2605.



14 STABILIZATION OF THE PETROLEUM INDUSTRY

pansion. The railroad business at this time was highly competitive. The
roads had spread into Pennsylvania, Ohio, Hlinois, and Indiana faster than
the territory could provide sufficient business for them. Competition was
keen for all available business and the rapidly growing oil industry was an
attractive source of income. Naturally the strongest companies could com-
mand the best rates. The Standard Oil Company took-advantage of the

situation by securing preferential rates and rebates thus entrenching itself
more strongly than ever.”

The control of pipeline transportation is a fourth factor contributing to
the dominant position of this company. Control of pipelines was secured in
various ways: By obstructing the building of pipelines by competing con-
cerns; by blocking their rightsof-way and litigation; by obtaining control of
other concerns by purchasing control of their stock; by paying premiums on
crude oil at the wells to producers in the vicinity of independent pipelines;
by refusing to transport oil either by direct methods or indirect methods for
other than Standard refineries.” '

The fifth factor may be attributed to the prevailing standard of ethics,
or better say, the absence of a standard of ethics. In this period of industrial
development in the United States business relations were not conducted on
very high levels. The leaders of the Standard Oil Company were probably
no more unscrupulous, according to present standards, than the leaders of
other enterprises,

They carried on their business according to the current practice but being
shrewder than their contemporaries they outwitted them. The prevailing
methods of cut-throat competition were employed by this company. These
methods are not endorsed today by industrial leaders, not even by the leaders
of the Standard Oil group, but at that day and time it was necessary to resort
to them for self-preservation. By the skillful application of these tactics the
Standard Oil Company forged ahead, tactics that later brought the company
into the courts and made the industry one of the most susceptible even to this
day, for public investigations.

The Standard Oil Company escaped the fate that ‘befell many of its com-
petitors and was not stunted in its carly growth by the depression of 1873. The
annual production of oil had increased from 5,261,000 barrels in 1870 to
10,927,000 barrels in 1874. 1In 1873 on account of overproduction a severe
depression in the industry occurred. Because of superior economies in re-
Harper and Brothere New yort iona” fat . Hogr The Hitory of vhe arednt ol
i(;::,z“"i"e;z vols., E{CCIUTC, l_’hillips and Cnmpm]y, New York, 1904; Burcnil of Corpo:'-
;/Vasl;ih gmﬁ?r;;(,]/? .t e Commissioner of Corporations on the Petroleum Industry, 2 vols.,

8. Bureau of Corporations, op. cit., Part 1, pp. 25 and 26.
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fining and its favored position in securing lower freight rates the company
did not suffer from the severe effects of the depression as did its competitors.
It took advantage of the situation and bought up the weak refineries. By
1879 it controlled ninety-five per cent of the refining business. Although the
Standard Oi! Company was primarily a refining and marketing organization,
by reason of its superior position, it was able to influence production. In
1875 production was reduced to 8,788,000 barrels.

It is appropriate at this place to give John D. Rodkefeller, s.’s own
reasons for the success of the Standard Oil Company:

Question. To what advantages, or favors, or methods of management do you ascribe
chiefly the success of the Standard Oil Company?

~ Answer. 1 ascribe the success of the Standard to its consistent policy to make the
volume of its business large through the merits and cheapness of its products. It has
spared no expense in finding, sccuring, and utilizing the best and cheapest methods of manu-
facture. It has sought for the best superintendents and workmen and paid the best wages.
It has not hesitated to sacrifice old machinery and old plants for new and better ones. It
has placed its manufactories at the points where they could supply markets at the least
expense. It has not only sought markets for its principal products, but for all possible by-
products, sparing no expense in introducing them to the public. It has not hesitated to in-
vest millions of dollars in methods for cheapening the gathering and distribution of oils by
pipelines, special cars, tank-steamers, and tank-wagons. It has erected tank stations at
every important railroad station to cheapen the storage and delivery of its products. It has
spared no expense in forcing its products into markets of the world among people civilized
and uncivilized. It has had faith in American oil, and has brought together mitlions of
money for the purpose of making it what it is, and holding its markets against the com-
petition of Russia and all the many countries which are producers of oil and competitors
against American oil.’

The original trust agreement of the Standard Oil Company was formed
in 1882. The Standard Oil Company has often been cited as the most classic
example of trusts formed in this era of industrial history of the United States,
when so many trusts were organized. This condition was the result of the
general economic conditions prevailing at the time. Earlier industrial de-
velopment of the United States emphasized production. For many years
there was a market ready to absorb all that was produced. In order to meet
what seemed an insatiable demand new land was brought into cultivation,
new resources discovered, new devices and inventions were brought into use,
and schools were established to train more technicians in order that more
goods might be produced. In the latter part of the eighties, and in the nine-
ties, production began to catch up with consumption, resulting in keen com-
petition, not only for domestic but foreign markets as well. The problem
then was one of getting the market to absorb the goods that could be brought
to it. The purchasing power of the consumer had not grown as rapidly as
the ability of industrial society to produce. It is natural, then, that one of the

9. Industrial Commission Report on Trusts, 1900, Vol. I, p. 796.
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first things to happen would be for the business firms in the various indus-
tries to combine, in order to eliminate the competition so ruinous to business
prosperity. The Standard Oil Company was one of the first to form such a
combination, setting a pattern for others to follow. Before many years had
passed the same thing happened in nearly every other major industry. The
names, “Standard,” *“American,” “National,” and “United,” were the most
common adopted by these combinations. It might be said in passing that the
trust movement was not the only one, but such institutions as national ad-
vertising were emphasized, in order to stimulate a greater demand for goods.
It soon became evident that the company that could put its products on the
market at the lowest cost could best survive the severe competition. The Stand-
ard Oil Company was not long in recognizing this principle, and the refineries

of this organization were among the first to employ scientific methods in
manufacture and management.

The Standard Oil Company was dissolved in 1892 because the court held
that the trust agreements in question are acts which must be regarded as the
acts of the corporation, and, as such ultra pires; and tending as they do to the
creation of a monopoly, to the control of prices as well as of production, these
acts are also against public policy, and accordingly contrary to law. This same
year the Standard Oil trust was dissolved and the various establishments and
plants reorganized into twenty constituent companies. The trust certificates,
when they were surrendered, were replaced by a proportion of the shares of
each compary, properly divided. The effect was the same as before and the
men who were trustees held a majority of the stock. The unity of action
among the several companies was not changed.”

This organization continued to function until 1911, when the Stand-
ard Oil Company of New Jersey, a holding company, was dissolved by the
United States Supreme Court. This corporation was broken up into thirty-
three separate and independent companies. Out of the thirty-three
companies, eleven were marketing organizations. After the  disso-
lution, these companies continued to do business in their respective
territories. 'The eflect of the dissolution decree is described in a report of the
United States fucl administration, as quoted in Pogue’s Economics of Pe-
troleum. : '

One of the immediate and permanent results of the application of this principle was
to limit the interest of the exccutives of the new commercial entities to market values in
the territory in which they operated. The factor which had worked to exert national rather
than sectional influence upon the trend of the markets and to establish a general level of
prices for petroleum products, subject only to transportation and similar normal variations,
had been wiped out of existence. The fragments which had formerly constituted the
Standard Oil Company, New Jersey, were then found, in their new corporate form, to be

10. 7 Harvard Law Review 348.
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unable separately to perform the service to the public which had been accomplished by the
complete organization. Many of the units were without the equipment both to manufac-
ture and distribute petroleum products in the territory in which they operated at the time
of the court decree. Some of them, formerly merely marketing subsidiaries of the original
corporation, were now faced with the necessity of finding new sources of supply. 'The corol-
lary to this was that those units which in the general scheme had been devoted principally
to the refining of oil found that new markets for their output were the first essential to
their existence.

It is no reflection upon the high purpose and public zeal which brought about the at-
tempt at government control to say that experience has shown that action to be an economic
mistake and that the new order which it established accentuated rather than retarded the
conditions which it was designed to correct. This development has not been t'he outcome
of lax or unintelligent enforcement of the dissolution order, for the weight of evidence ac-
cumulated as the result of keen and almost constant surveillance by several departments of
the government is entirely in support of the conclusion that the dissolution decree has been
scrupulously observed.

The scparate units do not compete, but, in general, limit their activities to the territory
in which they were operating at the time of the decree in the Standard Oil case. The active
competition of two or more of them for business in the same territory would have much
the same effect on outside competitors as a combination between them to suppress compe-
tition, and might well create the suspicion that this was the purpose. By not invading each
other’s territory they perhaps would follow the only practical course to avoid charges of
collusion and of attempts to evade the decree in the dissolution suit. These units trade
with each other in conformity with the law, but after eight years the dissolution decree has
been found neither to have destroyed nor lessened the influence of the so-called Standard
Oil companies in their respective territory. It has simply proved that legislation can not
change the operation of economic laws. ‘

The admitted efficiency which characterized the original corporation was not removed
by the dissolution decree and is still in evidence in the detached organizations.

The advantage of large cash reserves, the possession of strategic commercial locations,
the experience gained from acquaintance with the industry virtually since its inception, have
all contributed to maintain the position of this particular group and to continue its influence
upon markets and prices. After eight years of operation under the dissolution C-:cree, the
premier position and influence of the Standard group remains unquestioned. The present
situation conclusively demonstrates that legislation cannot change the working out of funda-
mental economic principles.*

A decade has passed since the publication of this report. Many changes
have taken place in the Standard group since then. All companies today that
were a part of the dissolved organization, or subsidiary thereto, are known
as “Standard” companies. All other companies are called “Independents.”
Many large independents have been taken over through merger, or otherwise,
by units in the Standard group. Some of the independent companies have
developed into corporations of considerable size and today are larger than
some of the larger companies in the Standard group. Table I shows the in-
vestment (capital stock, bonds, serial notes, and surplus) for 1911, 1925, and
1926 of twentv companies having an investment of $100,000,000 or over.

11. Joseph E. Pogue, Economics of Petroleum, John Wiley and Sons, New York.
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Reference to the table shows that five large independent companies,
namely, the Sinclair Consolidated Oil Corporation, the Shell Union Oil Cor-
poration, the Empire Gas and Fuel Company (Delaware), the Pan-American
Petroleum and Transport Company, and the Phillips Petroleum Company,
were formed after December, 1911, when the Standard Qil dissolution be-
came effective.

TABLE 1

Investnent of twenty petroleum companies having an investment of $100,000,000 ot

over in 1926, for 1911, 1925, and 19262

Company 1911 1925 1926

Standard Oil Co. of New Jersey (1) $292,000,000 $1,063,903,806 $1,264,161,247
'Standard Oil Co. of New York 75,955,736 480,445,402 629,072,475
Standard Oil Co. of California 39,213,195 514,140,342 543,697,627
Standard Oil Co. of Indiana 2) 25,217,405 368,383,842 402,835,977
Sinclair Consolidated Qil Cor. (3) 328,428,185 336,308,361
‘The Texas Company (O] 43,602,995 277,916,023 292,812,541
‘Empire Gas & Fuel Co. of Delaware 3) (5) 254,036,792(5) 284,914,914
‘Gulf Oil Corporation of Pennsylvania 25,363,095 260,633,349 284,645,433 -
Shelt Union Oil Cotporation 3) 243,583,000 253,666,793
Pan American Petroleum & Trans. Co. (3) 169,957,530 234,233,941
Tide Water-Associated Oil Co. 70,660,742 208,068,159 215,567,834
Union Oil Co. of California 71,032,422 150,306,327 183,940,657
Pure Oil Co. : 10,337,932 (6) 167,671,940 (6) 168,890,149
Humble 0il % Refining Co. (7) (3) 119,577,597 160,161,367
Prairie Oil & Gas Co. (8) 53,915,176 139,435,262 150,962,163
Vacuum Qil Co. 9) 24,167,478 133,014,762 131,170,684
Atlantic Rcfining Co. (10) 15,965,748 121,688,578 121,274,910
Prairie Pipe Line Co. (3) 104,971,903 112,955,936
Phillips Petroleumn Co. 3) 91,177,853 105,367,160
Ohio Oil Co. ) (10) 44,051,447 96,144,569 101,312,431

ToraL $791,483,371 $5,293,485,221 $5,977,952,600

(1). “High cost of gasoline and other petroleum products,” p. 193, hearings before a
subcommittce of the committce on manufactures, United States scnate, sixty-seventh con-
gress, sccond and fourth sessions.

(2). 1bid., p. 768.

(3). Not in business in 1911,

(4). June 30, 1911.

(5). Yecar ending November 30.

(6). Ycar ending March 31.

(7). Controlled by Standard Oil Company of New Jersey.

(8). Includes investment in Prairie Pipe Line Company.

(9). Includes $8,238,443 duc Standard Oil Company of New Jersey.

(10). Computed from statement for December 31, 1912, .

The investment of the other five independents was increased from 1911
to 1926, as follows: The Texas Company, 572 per cent; the Gulf Oil Corpora-
tion, 1,022 per cent; the Tide Water-Associated Oil Company, 205 per cent;
The Pure Oil Company, 1,534 per cent; and the Union Oil Company of
California, 159 per cent. The investment for 1911 for the Tide Water-As-
sociated is the combined investment of its predecessors, the Tide Water Oil
Company and the Associated Oil Co. Of course there are many independent

12, Federal Trade Commission, Petroleum Industry—Prices, Profits and Competition,
Scnate Document No. 61, Seventicth Congress, first session, 1928, p. 61,
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companies with an investment of less than $100,000,000 that have experienced
a rapid growth.

The twenty companies listed above had an aggregate investment of $5,
293,485,221 in 1925 and of $5,977,952,600 in 1926, a gain of 12.9 per cent. OF
this aggregate the Standard companies had $3,141,706,063 or 59.5 per cent in
1925 and $3.617,604,817 or 60.5 per cent in 1926.

The distribution of its stockholdings in most of its subsidiaries which
was made in 1911 in compliance with the dissolution decree resulted in a
marked decrease in the Standards’s of New Jersey investment. On December 31,
1906, soon after the dissolution suit was brought, its investment was $359,-
400,000, while on December 31, 1911, immediately after stock in most of
the subsidiaries was distributed ratably to stockholders, it was only $292,-
000,000. From the end of 1911 to 1926 its investment increased 333 per cent.

The Standard Oil Company of New York ranked third in size of in-
vestment in 1925 and second in 1926. On May 18, 1926, it acquired the Gen-
eral Petroleum Corporation, an important producing, refining, and marketing
company operating in the Pacific coast territory. :

The Standard of New York had an investment of $629,000,000 at the
close of 1926, a gain of thirty-one per cent over December 31, 1925, and of
728 per cent over December 31, 1911.

The Standard Oil Company of California ranked third among all of the
oil companies of the country in the size of its investment on December 31,
1926. It increased from about $39,200,000 at the end of 1911 to almost $543,-
700,000 on December 31, 1926, or 1,287 per cent. 'This great increase was
partly due to the acquisition of the Pacific Oil Company in 1926.

The Standard Oil Company (Indiana) ranked fourth December 31, 1926
with an investment of over $402,800,000, as compared with $25,217,000 De-
cember 31, 1911. This represents a gain of 1,497 per cent.

The Prairie Oil and Gas Company was engaged in the production and
pipeline transportation of crude petroleum before 1906, but, effective Janu-
ary 1, 1915, its pipeline business was taken over by the Prairie Pipe Line Com-
pany, hence the consolidation of the investment of the two companies as of
December 31, 1926, shows its growth more accurately than by comparing its
own investment. On that basis the investment was increased from about
$53,900,000 December 31, 1911, to over $263,900,000 on December 31, 1926,
or a gain of 390 per cent. The Prairie Pipe Line Company is the only pipe-
line company in the entire country with an investment in excess of $100,000,-
000.

The Tide Water-Associated Oil Company represents a recent merger of
the Tide Water Oil Company with the Associated Qil Company.
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At the end of 1911 the combined investment of the Tide Water Oil
Company and the Associated Oil Company was $70,660,742 as compared
with $215,567,834 in 1926, a gain of 205 per cent.”

Contrasted with the report of the United States fuel administration
on conditions prevailing in the industry in 1919 is the report of the federal
trade commission in its letter of submittal to the president of the senate,
December 12, 1927, on prices, profits, and competition in the petroleum

industry. Excerpts from the letter disclose a considerable change has
taken place.

They state:

Less than twenty years ago one company, which was absolutely controlled by a very
small group of men, completely dominated the petroleum industry and determined the prices
of both crude petroleum and the refined products; Since then great changes have taken
place in the organization and importance of many companies and in their relations to one
another and to the industry as 2 whole. This has been due partly to the scparation of most
of the subsidiaries of the Standard Oil Company of New Jersey from this holding company
in 1911, as a result of a judicial decree under the anti-trust acts and partly to the great ex-
pansion of the industry through new and extremely productive ficlds of crude supply and
through new and well-nigh insatiable demands for gasoline for motor cars. . ...

All of the separated Standard companies in the aggregate now have about twenty-five
per cent of the crude production and about forty-five per cent of the output of refined prod-
ucts. They had about cighty per cent of refined products twenty years ago. Considering
all the large companics, both Standard and independent, each of eleven refining companies
now uses more than two per cent of the total crude refined in the United States. Five of
these companies have evolved from the dissolution of the old Standard combination, and
their combined consumption is nearly forty-two per cent of the total; the consumption of
the six independent companies is roughly twenty-five per cent each. In the marketing of
their refined products the independent companies sustain roughly the same relation to one
another and to the whale as in the refining business. About half of the crude s still pro-
duced by a very large number of individuals or small companies, but more than two-
thirds of the “proven acreage” of oil-bearing lands of the country is in the hands of nine
Standard companies and the six independent companics to which reference is made above. .

The inquiry disclosed with respect to company management that 179 directors hold
458 directoiships in companies covering seventy per cent of the industry, aside from the
production of crude, but only four instances were reported of interlocking of directorates
such as would have an appreciable tendency to unify the control of any considerable part of
the industry,

The controlling ownership of the several Standard Oil companies which, after the dis-
solution decree was put into effect in 1911 rested in the hands of three or four individuals,
has been widely dispersed. So far as this factor is concerned there is no longer unity of
control of these companies through community of interest. Among different companies this
community of interest varies widcly, and is largest among the pipeline companies.

Of ncarly 10,000 reported large stockholders in all reporting companies only 163 were
found to have as much as one per cent or more of the voting stock of each of two or more
companies, and only twenty-two of these were holders of stock in potentially compfdng

13, Federal Trade Commission, op. cit., pp. 61-62,
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large groups. With respect to five individuals and eleven other holders, each of them had
more than one per cent of the voting stock of the controlling companies in two or more
of the Standard groups, and each of six brokerage houses held more than one per cent of
the voting stock of both Standard and independent companies. None of these holdings,
however, appears to have any especial significance with respect to control. No individual
reported as the holder of one per cent or more of two Standard companies is reported as
an officer or director of any company in the petroleum industry.

The Standard marketing companies continue in general to confine their tank-wagon
sales to retailers and their filling station business to the separate territories assigned to them
before the combination was dissolved, but there are now numerous exceptions to this rule.
Thus the Standard of New York and the Standard of California compete for such business
on the Pacific coast. In Texas and Arkansas the Standard of New York likewise competes
with the Standard of New Jersey: The Standard of Indiana through a recently acquired
subsidiary is now in competition with the Standard of New Jersey, the Standard of New
York, the Standard of Kentucky, and other instances might be cited.

Moreover some of the largest Standard companies hold themselves ready to sell gasoline
in tank-cars to jobbers without restriction as to the territory of resale, thus making it possible
for the independent jobber to re-sell in competition with them. Some of them also sell in
tank-cars outside of their regular marketing territories. The number of independent jobbers
is very large and is rapidly increasing.

Press dispatches of January 9, 1930, carried the announcement of the
offer of the Standard Oil Company of New York to acquire the White
Eagle Oil and Refining Company. This may be regarded as an indication
of a further breaking down of rigid marketing areas of the old Standard
Oil organization. The White Eagle, with its subsidiary, Nicholas Oil
Company of Omaha would give the Standard of New York outlets in
Nebraska, the Dakotas, Kansas, Colorado, Minnesota, Wisconsin, Mis-
souri, Utah, Montana and Wyoming bringing it into the retail territories
of the Standard Oil Companies of Nebraska and Indiana.

Another indication of the breaking up of old precedents was the pur-
chase of the Beacon Oil Company by the Standard Oil Company of New
Jersey. This transaction puts the New Jersey company in competition with
the Standard of New York in New England and New York state.

Now we begin to get some idea why the problem of stabilization is
more acute today than it was twenty years ago, or even a decade ago. Under
former conditions the industry was dominated by a strong company con-
trolling eighty per cent of the refined products whereas they now control
approximately forty-five per cent. The Standard Oil Company has never
had a monopoly on the production of oil because of its hazardous nature
but when it controlled about eighty per cent of the refinery and marketing
operations it had more influence on the control of production through
fixing prices of crude than it has today. The presence of many large com-
peting companies, even in the Standard group itself, and with the force of

14. Federal Trade Commission, op. cit., pp. xvii-xix.
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the law encouraging competition, there is less control over production than
formerly.

Major Divisions of the Industry

The oil industry is divided into four major divisions: production, trans-
portation, refining, and marketing. A complete company is one that per-
forms all four functions. Most of the larger companies are complete in this
sense. There are numerous companies that carry out only one of these ac-
tivities. They are found mostly, however, in the production and marketing
divisions. So much capital is required in the transportation and refining
business that only a few companies compared to the number in the other
divisions are engaged in these. Most of the oil is produced, transported, re-
fined, and marketed by complete organizations. A large number of subsidiary
companies are engaged in only one branch of the industry. They are usually
considered a part of the complete organization when they are generally known
to be subsidiary,

Pipelines

Pipelines, being public utilities, have separate corporate entities, How-
ever, their stock may be owned or controlled by companies engaged in other
branches of the industry. It may be well to go into some detail because of
the peculiar nature of the pipelines and explain their present status.

The history of the attitude of the government toward pipelines is some-
what similar to its attitude toward railroads. The first railroads built were
operated on a purely competitive basis. So many abuses arose betwcen the
competing roads and with frequent discriminations toward the public in various
ways especially in regard to rate making that the government had to take
some step toward railroad regulation. The same may be said of pipelines.
The right of eminent domain, the large amounts of capital necessary to build
the lines, the interstate character of its business, the useless waste attendant
to building competing lines, all these, give the pipeline business a monopo-
listic characeer. Only those companies with large sums of money to com-
mand could afford to build and operate pipelines and it was these big or-
ganizations that benefited most from these enterprises. The independent pro-
ducer in the west and the small refiner in the east were at their mercy.

The Hepburn act was passed in 1906, declaring all pipelines transporting
oil from a point in one state to a point in another were engaged in interstate
commerce and were subject to the jurisdiction of the interstate commerce
commission. This law secemed to have little effect on this phase of the in-
dustry and the position of the small independent producer was not improved.
The problem of transportation was not a problem of the small producer
against the large. Financially strong companies were able to build their own
lines and it is reasonable to suppose that they did so to promote their own
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interests. After the Hepburn act was passed they continued to do business the
same old way and evaded the law because there was little effort to enforce it.
The small producer felt hopeless and largely accepted the situation as it was.
For this condition the interstate commerce commission was more to blame
than the pipeline companies.

The Supreme Court of the United States declared the Hepburn act con-
stitutional in 1914 and thus removed all doubts about the pipeline companies
not being common carriers. In order to conform to the law more convenient-
ly the pipeline divisions of the oil companies were incorporated as separate
companies but the management and ownership remained practically the
same. The Texas Pipeline Company is owned and controlled by the Texas
Company, the Pruirie Pipeline Company by the Prairie Oil and Gas Com-
pany, and so on.

The Federal Trade Commission in its letter on gasoline prices in 1924
to the president of the United States said:
that although Standard pipelines have acted as common carriers only to a very limited ex-
tent for independent companies, all of the Standard refineries have constantly had common
use of them, although many of the Standard refining companies have never ownéd pipe-
lines cither directly or through subsidiarics.’

‘These divisions of the industry are so closely related that anything that
affects one branch affects the others also. The problem of overproduction is
a problem that concerns the whole industry. Any improvements in refining
whereby more gasoline can be obtained from a barrel of crude than formerly
decreases the demand for crude oil, thus accentuating the problemr of over-
production. New marketing devices stimulating the consumption of re-
fined products create a demand felt throughout the entire chain of produc-
tion. The problem of stabilization, therefore, is a community problem of the
industry, not only for the highly integrated companies but for those business
units engaged in only one or two of the branches.

Importance of the Industry

There is invested in the petroleum industry in the United States, accord-
ing to estimates made by The O:l and Gas Journal, $11,300,000,000. 'This
sum is divided among the four branches as follows: Production, $5,000,000,-
000; transportation, $1,800,000,000; marketing, $1,500,000,000; refining, $3,-
000,000,000. In the transportation division $900,000,000 are invested in pipe-*
lines, $300,000,000 in tankcars, and $600,000,000 in tanksteamers.

The petroleum industry ranks among the foremost industries in the
United States. Petroleum refining ranked seventh in value of products in

15. Federal Trade Commission, Letter of Submittal and Summary of Report on Gaso-
line Prices in 1924 to the President of the United States, mimeograph, june 4, 1924, p. 10.

16. “The Oil Industry’s Answer Today,” The Oil and Gas Journal, reprinted from
December, 1927, issue.
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1919, in 1921 it ranked second, in 1925 it ranked third, and in 1927 it fell to
the fifth place in value of goods produced. According to the index of produc-
tion of minerals compiled by the department of commerce the production of
crude petrolzum has increased more rapidly since 1919 than the production of
all minerals combined or at a greater rate than the production of any other
mineral. Likewise in manufacturing the production of refined products
since 1919 has increased at a more rapid rate than that of all manufacturers
combined or that of any single industry.”

Notwithstanding the fact that the petroleum industry provides itself
with its own transportation system for its raw material it is one of the most
important customers of the American railroads. In 1928 the oil industry
was exceeded by only two others in the amount of revenue paid the carriers
for the movement of carload freight. It was seventh in tonnage moved. The
petroleum companies paid 8.56 per cent of the $4,317,698,000 which the rail-
roads received for the movement of carload freight last year. *

These data presented in the preceding paragraphs reveal the importance
of the. petroleum industry in the economic life of today. The problem of
stabilization therefore is rendered more acute because of its importance.
Specialization of labor and capital is increasing more and more every year.
With the growth of specialization there is a corresponding growth in inter-
dependence of industries. What affécts one industry is bound to be re-
flected in others. Hence the problem of stabilization does not concern the
petroleum industry alone, for it is of great importance to all industries and
in turn affects the interests of the entire population.

It may be pertinent to inquire here, who is the oil industry? It is roughly
estimated that there are approximately 1,325,000 people, including officials,
employed in all branches. There are approximately 7,000 separate companies,
partnerships, and individuals producing oil and reporting production runs to
the United States bureau of mines. Contrasted to conditions prevailing at
the time of the dissolution of the Standard Oil Company in 1911, when few
men were in control, the industry is disintegrated today as far as ownership
of common stocks is concerned. The federal trade commission in its in-
vestigation of the extent of holdings of common stock in all branches of the
sindustry reports 2,827 persons held as much an one per cent or more of the
stock of their respective companies. Of this number only 163 held one per
cent or more of the voting stock of each of two or more companies, and 511
held stock in each of two or more companies but had not more tham one
holding each of as much as one per cent.

17, American Petroleum Institute, Petroleum—Facts and Figures, New York, 1929,

18. Interstate Commerce Cominission Statistics of Railways, United States, 1928.
19. Federal Trade Commission, op. cit.,, p. 79.
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In its letter of submittal and summary of report on gasoline prices in
1924 the federal trade commission said that John D. Rockefeller, sr., was not
reported by any of the twenty-four Standard companies as a holder of one
per cent or more of its stock. John D. Rockefeller, jr. was the largest in-
dividual stockholder, having twenty-five per cent of the stock in the Atlantic
Refining Company, nearly twenty-five per cent in the Standard Oil Com-
pany of New York, about twenty-four per cent in the Vacuum Oil Com-
pany, twenty-two per cent in the Standard Oil Company of California, thir-
teen per cent in the Ohio Oil Company, about eleven per cent in the Standard
Oil Company of New Jersey, and about eleven per cent in the Prairie Oil and
Gas Company.

John D. Rockefeller, jr., the Rockefeller foundation, and the general
education board, a Rockefeller institution, are the only stockholders reported as
owning five per cent or more of the stock of any of the twenty-four Standard
Companies. These three stockholders combined own from 17.5 to about twen-
ty-six per cent of the stock of eleven different Standard Oil companies.

In this same letter the Standard Oil Company of Indiana is reported to
have had on December 31, 1923, 45,000 stockholders with ten holding twenty-
four per cent of the stock, the Standard Oil Company of New Jersey nearly
26,000 stockholders with eight holding eighty-two per cent, and the Standard
Oil Company of California had over 18,000 stockholders with five holding
one-third of the total. *

The Texas Company, one of the large independents, is reported to
have 30,000 stockholders in forty-seven states, the District of Columbia,
Alaska, Hawaii, Philippine Islands, Porto Rico, Canal Zone, and a few stock-
holders living in foreign countries. ®

During the period of domination and control by the Standard Oil Com-
pany the industry was in the “kerosene age.” Until 1911 kerosene was the
principle product of the industry. Coincidentally the “gasoline age” began
about the time the Standard Ol Company was dissolved by order of the
United States supreme court. If the supreme court had not interfered
with the centralization of the industry under the leadership of the Standard
Oil Company it is reasonable to assert that decentralization would have taken
place anyway. The motor industry would have decentralized it. Through
the enormous expansion of the motor industry during the last two decades the
demand for motor fuel has arisen correspondingly. To have met this grow-
ing demand the Standard Oil Company would have had to increase its capi-
tal several times its size in 1911. The investment in the industry today is
estimated at $11,300,000,000. Allowing for considerable duplication the

20, Fedzral Trade Commission, Letter of Submittal, etc., pp. 10-11.
2L, The Oil and Gas Journal, March 11, 1926, p. 145.
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Standard Oil Company would have had to increase its capital to $7,000,000,-
000. There is no $7,000,000,000 company today. In fact, it is doubtful if a
company that size could be managed efficiently. During the process of ex-
pansion independent organizations would have increased in power. While
it is difficult to say exactly what would have happened had the supreme
court decided the other way, no doubt competition in the market, and especi-
ally competition in production (always individualistic), would have come
about and with it a problem of stabilization. '

Petroleum is produced in nincteen states and refining is carried on in
twenty-nine. More states in the Union have a significant share in the petro-
leum industry than there are cotton states, or wheat states, or corn states, or
steel states, or textile states. According to the federal oil conservation board
there are in excess of 3,000,000 acres of proven oil area™® ‘The federal trade
commission estimates there are over 22,000,000 acres of unproven oil lands?
Much of this land is already under lease by the oil companies. There are no
figures available to show the number of land owners, farmers, lease brokers,
royalty operators, investors, and others who take part in the business.

The petroleum industry is the most American of all American indus-
trics. The modern industry originated in America, financed primarily by
American capital, and developed to the present high state through American
inventiveness and genius. Seventy-five per cent of the invested capital in the
world industry is American and fifteen per cent British™ The problem of
stabilization of the petroleum industry is, therefore, an American problem.

Unusual Character of the Industry

The petroleum industry has four .characteristics that distinguish it from
most other industries.

The first three of these characteristics involve directly the problem of
stabilization. First, the industry has no control over raw material. Second,
the source is unknown. Third, the supply is uncertain. Fousth, the in-
dustry has its own transportation system for raw materials.

The industry has no control over raw material because there is no way
of estimating accurately the extent of its supply. This point will be treated
more in detail in the next chapter. Agriculture can regulate supply to some
extent by restricting, or increasing, acreage. The crop reporting service acting
with the weather bureau can to a fair degree estimate in advance the extent of
farm production. The production of coal, iron, and other solid minerals can

22. Report of the Federal Oil Conservation Board, Part 1, September, 1926, p. 8.

23. Federal Trade Commission, Report on the Petroleum Industry, Prices, Profits and
Competition, December 12, 1927, p. 21,

24. The Oil and Gas Journal, May 14, 1925, p. 68.
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be regulated because the extent of their resources can be gauged fairly well.
Trees can be cut or left standing in the forest. Through reforestation the
supply can be replenished. In all economic activities, primary or secondary,
man has more control over the amount of raw material than in the petroleum
industry.

In the next chapter it will be shown how geology has contributed to the
reduction of risk in the production of cil. Through geology the industry is
permitted to know where petroleum is more likely to be found but the only
sure way to find oil is to drill for it. Until the well is drilled the operator is
unable to determine whether it will be dry, a small producer, or a big one.
There are plausible theories concerning the source of petroleum but no one
knows definitely how petroleum came to be.

The supply is uncertain. Fields have been found full of promise. They
produced for awhile and later were abandoned for want of production. Areas
have been condemned and later explorers more intrepid than the rest sent
the drill deeper to bring in some of the world's greatest pools. Fields that
have given promise of abundant production have been ruined with salt ‘water.
No one is certain of the supply of petroleum. Like the player at roulette
who places his chips on many numbers and colors to reduce the risk, many
operators scatter their interests over many districts trusting that some of them
may prove successful.

There is no industry in the world that has a transportation system all
its own that is so extensive. Water is distributed through pipelines, but the
oil ‘industry carries its product thousands of miles through pipe. Pipelines
extend from Wyoming to the Adantic coast, and from the lakes to the Gulf.
Its method of transportation is so important, as described above, that the fed-
eral government has put all interstate pipelines under control of the in-
terstate commerce commission. Intrastate lines are under similar control
by their respective state commissions. The total pipeline mileage is slightly
more than 90,000 miles with a capacity of 15,750,000 barrels which is nearly
one-fourth of the nation’s average production for one month. These lines
vary in diameter from two to sixteen inches, the weighted average being six
inches. There are more pipelines in Oklahoma than in any other state. The
total for Oklahoma is 19,180 miles. Texas ranks second and Pennsylvania
third. California is the greatest oil producing state in the Union. The fields
are near the coast. The oil is carried through comparatively short lines to

the coast where it is transferred to tanksteamers and then to refineries on the
Adantic seaboard and in foreign countries.”

2'?'. G. R. Hopkins and A. B. Coons, Survey of Petrolenm Pipelines and Storage
gf;ggaty for Crude Oit and Refined Products, Bureau of Mines Circular No. 6016, January,
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The development of transportation of petroleum by water has had con-
siderable influence on the economic development of the industry in the United
States. Through the use of the tankship immense quantities of oil are brought
into the United States from South American countries and Mexico which in
turn has an influence on the market for crude oil from fields in the interior
of the Unit=d States. For this reason it is appropriate at this place to give
some consideration to water transportation.

The transportation of petroleum by water is carried on mostly between
sea coast refineries of the United States and California, Mexico, and South
America. Of course, with the possible exception of shipments to Canada, and
Mexico all our export business is carried by water. There is considerable
transportation of petroleum by barges on the rivers, lakes, and canals in the
United States. The tanksteamer, commonly known as the tanker, and the
Panama Canal are responsible for the rapid development of the California
fields. IE it were not for these, California oil would not play such a powerful

influence on the world’s markets and the only outlet would be the Pacific
coast and the Orient. '

The first petroleum carried by water was crude oil down the streams
in Pennsylvania to the nearest centers of civilization. The first oil sent abroad
was refined oil. It was illuminating oil shipped from Philadelphia to London
in 1860. This oil was shipped in wooden barrels and was only a part of the
regular cargo.

This attempt was an experiment and it proved successful. In 1861 the
first exclusive overseas cargo of petroleum products sailed for London in the
Elizabeth Watts. ‘This cargo contained approximately nine hundred barrels.
It took much more time to load and unload this cargo than the ordinary
cargoes of that day. So much hazard attended the transportation of petro-
leum products by this rude and simple method that it is said sober crews
could not be obtained. However, the Elizabeth Watts arrived at the docks
in London in good shape, and the cargo was in better condition than the crew.
The success of this trip encouraged others and a brisk foreign trade in petro-
leum products was begun. This resulted in the demand for wooden barrels
to exceed the supply and the price for these containers soared beyond reason-
able figures. The costs of shipping these products also increased because of
the length of time it took to load and unload. Barrels were eventually dis-
carded as containers because so much space was wasted between them. In
order to conserve space cases were used. They were unsatisfactory because
they leaked, not only causing a loss of oil but increasing fire hazard.

The next step in the development of marine transportation came in 1869
when a vessel was fitted out with fifty large iron tanks built in the hull of
the ship. These tanks leaked too, the oil and gas escaping from them lodged
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between the tanks and the sides of the ship which made transportation doubly
dangerous.

The development of the modern oil tanker is described very concisely in
a paper read by J. C. Rohlfs, manager of the marine department of the Stand-
ard Oil Company, California, at the fourth annual meeting of the American
Petroleum Institute in St. Louis in 1923. ® The following is an extract from
his paper:

The next development was to build in the hull of the ship a series of tanks, by dividing
the entire buoyant hull space into tanks through the use of crosswise and longitudinal bulk
heads, the skin of the ships forming the outside of the tanks—and bulk oil for ‘the first
time was loaded to the skin of the ship. The division of the vessel in this manner practi-
cally achieved oil tightness, resulting in such perfect construction that various grades of oil
may be carried in adjacent tanks without danger of contamination. Some tankers are fitted
for the carriage of general cargo, means being provided for the sweetening and cleaning of
the oil-tanks, thus permitting the carriage of bulk oil cargo one way and general freight on
the return voyage. Bulk liquid return cargoes sometimes were offered, consisting of co-
conut oil, creosote or molasses.

To the Riedemonn’s of the German-American Petroleumn Company, Hamberg, must be
given the credit for conceiving the idea of carrying oil in bulk to the skin of the ship. No
shipyard in their own country would take up the “crazy” idea, and only one English firm,
that of Messrs. Armstrong, Mitchell and Company would consider it. The firm finally fell
in with Riedemonn’s plan, so that in 1885 the first what may be considered modern oil
tanksteamer, was built. Its name was Gliickouf. This steamer which was three hundred
feet long and carried possibly 25,000 barrels of bulk oil, discharged its first cargo at
Goestemunde in July, 1886. The Gliickouf was a success.

History records that Russia immediately followed in the steps of the German oil com-
pany, and shortly after the introduction of the Gliickonf the Russian tank-steamer Sviet
made its appearance. This vessel was built at Gothenburg for the Russian Steam Naviga-
tion and Trading Company of Odessa. The Sviet exported Russian oil in bulk.

In 1886 there were only about twelve bulk oil-carrying vessels. In 1891 between
seventy and cighty were running from America to Baku, to European oil importing ports.
This really constituted the first oil tanker boom, sixty to sixty-five vessels built in five
years.

The first American tank-steamer was fostered by the Standard Oil Company and was
built in 1888 by John Roach, Chester, Pennsylvania. It was the Standard, with a capacity of
four thousand barrels. In 1895 or 1896 an explosion of the vessel in Philadelphia sct it
afire. The hull was saved, the engine and boilers removed and what remained is now a tow

. barge, and still in service. The first ocean going Pacific tanker, the George Loomis, was

built by the Union Iron Works in 1896 for the Pacific Coast Oil Company and afterwards
purchased by the Standard Oil Company. This vessel had a capacity of 6,500 barrels, under-
went one rebuilding and finally was lost at sea with all hands in a terrific storm.

It is interesting here to note that the George Loomis required four or five days to load
and about the same number of days to discharge, the loading and discharging being accomp-
lished through two inch lines. Up to the late war, Europe must be given credit for the de-
velopment of the large capacity ocean tanker, the reason no doubt being that the American
oil export companies could not build and operate American tankers in competition with

26. J. C. Rohlfs, “Oil Marine Transportation,” Report of the Fourth Annual Meeting
of the American Petrolecum Institute, St. Louis, December, 1923, p. 47.
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foreign built and owned tankers. The size of the American tanker up to this time was
governed entirely by the demands of the American coastwise trade, due to government pro-
tection no foreign vessel could enter this trade.

That coastwise trade also developed the towing steam oil tanker and barges, the object
being to drop the barges at ports on voyages north or south from manufacturing centers,
picking them up on the return voyage for re-loading. Towing was developed to such an
extent that one Pacific Coast Steamecr, Richmond, and Barge, No. 95, made a tow voyage
around the world. The Anglo-American Oil Company, Limited, of London tried further de-
velopment along this line by building the tank barge Navahoe and the steamer Iroguois some
years prior-to the war, the combined cargoes aggregating 115,000 to 130,000 barrels.

Since the World War American oil companies have devoted increased
attention to marine shipping. While much of the foreign tonnage is Ameri-
can owned because of tariff laws, foreign shipping laws, and general reduc-
tion of operating expenses, this competition is being met by ships under the
American flag by increased use of machinery, thus lowering operating costs,
and by more scientific management.

A.survey of the tanker ships engaged in, or available for, handling the

world trade in petroleum and other oils and liquids, made by the bureau of
research, United States shipping board, indicates that on July 1, 1925, the
United States ranked first in ownership of this class of vessels, with forty-five
per cent of the gross tonnage and thirty-nine per cent of the total ships. Great

Britain was second with thirty-five per cent of the gross tonnage and thirty-
cight per cent of the ships.

The largest individual owner of tanker ships sailing under the American
flag is the Standard Oil Company of New Jersey. According to the annual
report of the company for 1927 to its stockholders there were ninety-six tank-
ers aggregating in excess of 1,000,000 deadweight tons owned by its subsidia-
ries at the close of the year. Of this total thirty-eight tankers of 480,000 tons
were operating under the American flag; fifty-four, totalling nearly 479,000

tons were operated under foreign flags and four Diesel ships of over 68,000
tons were under construction, *

There is evidently no fear of oil tariff legislation which would restrict
the import of crude into the United States, judging by the tanker build-
ing program of the exporting companies. It is not to the advantage of any
company to own enough tonnage to carry its maximum business, because
when business falls off it will have a surplus lying idle that will be additional

expense. It is best to own sufficient for ordinary usesand lease the rest
as the occasion demands.

The oil tanker has many economic advantages over the pipeline, because
it is cheaper. When business is dull the tanker can be converted to other
uses. It enables the refiner and marketer to reach easier both a source of sup-

27. The Lamp, June, 1928, p. 24.
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ply and market. The oil tanker permits the refiner to l.ocate reﬁr:ries b:(:it-
ter in regard to existing and potential mafkets. The oil tankcr' as mz e
possible an easy access to Californian, Mexican and South American crudes
much to the inconvenience of the Mid-Continent producer. .
The oil industry has been characterized as an extremely hazard.otlls in-
dustry because of its uncertainty of supply. Fo.r .tl.ns reason a s:bSt;mla-lp?;:
tion of the general public, in spite of its gulllllflllty still regards tle oi 11
dustry as largely speculative. It cannot be der'ucd that therc.ls a large ele-
ment of risk, but this much must be said in its behalf that it hasl nse'lr; lt)o
every demand that has been placed upon it. The p-roblem o.f supply will be
discussed in a later chapter. The public may sometimes hesxta?e to 13vest in
the industry on occasions, however, it has never hesitated to us.e 1t.s products.
The use of petroleum is very important in the economic life of today.
In 1929, according to the United States bureau of mines forty-f.mfr };ler cent
of the refined products went into gasoline. Fuel oil and gas oil is lt) e next
most important product. Industrial life is more dependent uportl’ lu ncaur;)g
oil, although it ranks less in point of volume than any .other' ecause 51(1] -
stitutes can be made at some price for gasoline. Lubncatmg. oil has. no ade-
quate substitute. Oil is used in the making of l.xighways, in the tires tha;
wear out the highways, in lubricating and propelling the ve.lncles Ehat trave
over their surface. Subsurface sea crafts would be impossible wn?hc?ut oil.
Aviation would be impossible without petroleum. Asphalt f.rom oil is used
in making airplane run-ways and without a high grade gasoline the axrpla?e
would never be able to leave them. The use of petroleum has found its
way into practically every department of human activity, work apd play, toil
and leisure. '



CHAPTER THREE
NATURE AND ORIGIN OF CRUDE OIL

IF all crude oil were uniform in character and if its origin were
known the problem of stabilization would not be so complicated.
Chemically speaking, oil is both simple and complex. It is simple
because it consists of two very common elements, hydrogen and carbon. It
is complex because these two elements are united, with each other in so many
various ways that they form numerous solid, liquid, and gaseous compounds.

Petroleum appears in many colors and with various odors as it comes
{from the wells in the various fields throughout the world. It takes the name
“liquid gold” from its yellow hue and yield of dollars. It appears in other
places in green with the colors of the rainbow glistening in it. Again, it is
black as ebony. Some oil flows almost as freely as water. Other oil is very
viscous and must be heated in order to be carried through the pipes.

Although no two crude oils are exactly alike it is customary to classify
them according to their base. This classification falls into three groups: par-
affin, asphalt, and mixed base crudes. Usually the paraffin base oils have a
higher gasoline content, and also are valuable for kerosene, light lubricating
oils, cylinder oils and waxes. Mixed base oils produce the same products as
the paraffin base oils except the gasoline content is not so high, and fuel oil
is an added product because there is a residue left in the refining process. The

asphalt base oils are especially adapted for fuel oil, lubricating oil, and as-
phalt. '

These tactors are of considerable importance in influencing the market-
ability of petroleum. Oil rarely is found as a pure hydro-carbon. It often
contains impurities, chiefly oxygen, sulphur, and nitrogen compounds. Sul-
phur is most objectionable because of its corrosive influences. Ordinarily
the higher gravity oils with a greater gasoline content command the highest
prices in the market. If the petroleum is to be transported by pipeline from
the well to refinery, the pipeline companies insist that the oil con‘ain less
than one per cent of water and “bottom settlings.”

The second method of classifying crude oils is according to geographical
groups. Qil in each major group is more or less alike and differs from typical
oils in other groups. The bureau of mines classifies them into the following:
Eastern, Mid-Continent, Gulf coast, Rocky mountain, and California.'

1. Burcau of Mines, Manufacture and Characteristics of Gasoline, Information circu-
lar No. 6006.
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The castern field includes the wells of Pennsylvania, West Virginia,
New York, Ohio, Kentucky, Indiana, Illinois, and Michigan. The crudes
of Pennsylvania, West Virginia, New York and eastern Ohio are more sim-
ilar and are considered as a unit. ‘The crudes of Kentucky, Indiana, Illinois,
western Ohio, and Michigan are not so homogencous yet they have this in
common, in comparison to the group above, they yield less gasoline by or-
dinary methods of distillation. They also require more chemical treatment

for the production of lubricating oils. A large quantity of road oils and fuel
oils are produced from them.

The first group contains a comparatively large proportion of gasoline
under ordinary methods of distillation. Lubricating oils are produced by the
use of a comparatively small amount of chemical treatment. Steam cylinder
stocks are made with little or no chemical treatment. All the oil in the entire
eastern group may be classified generally as having a paraffin base.

The Mid-Continent area includes Oklahoma, Kansas, Arkansas, north-
ern Louisiana, north and west Texas fields. "There is considerable variation in
grade in the oils from this area. They have all three types of bases. The
proportion of gasoline obtainable by ordinary methods of distillation varies
more than in the eastern group. The lubricating oils produced from them
require more chemical treatment. There is a large amount of steam cylinder
stock produced from them. Considerable paraffin wax and asphalt are
produced according to the respective type of oil. Road éils are a common

product. The asphalt is used primarily for paving and the manufacture of
roofing materials.

The crude oils of the Gulf coast region are peculiar. There are some
crudes in this field which contain gasoline and paraffin wax and again some
contain gasoline and no wax and there are still other crudes that contain

neither gasoline nor wax. The principle refined product from the crude of
this region is low-cold test lubricating oil.

Although practically every product of petroleum is made in the complete
refineries of this district, many of their products are made from crude from
other fields. As a rule, the base of the oil produced in this region is asphalt.‘

The Salt creek, Wyoming, field furnishes most of the production from
the Rocky mourtain region. The crude oil from this district contains about
twenty-five to thirty per cent gasoline. Some of the smaller fields are similar
to the Salt creek field; a few are radically different. The crudes from these
small fields vary in gasoline content from less than ten per cent to more
than fifty per cent. Practically all the crudes from this region have a paraffin
base. In character these oils are intermediate in properties between the oils
of the eastern region and those of California.
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The fields in California are divided into three broad classifications: the
north coast, the south coast, and the San Joaquin valley fields. A larse per
cent of the oil produced in California, like the Gulf coast oil, has an asphalt
base. However, the oil from the south coast region, the Santa Fe Springs
field for example, has a high gasoline content as well as paraffin wax. It
has only been within the last few years that the production of this type of oil
in California has reached considerable proportions.

Crude oils from Mexico and South America have furnished for some
time a considerable source of supply for refineries in the United States. These
oils like the oil in the United States vary in content. Some of them are like
the Mid-Continent crude. A large proportion of them are like the Gulf coast
end California oils in that asphalt is the base?

For purposes of comparison and to show the variety of properties in the
crude oil from some of the representative fields in the United States, selected
at random, Table II is presented.

The deepest producing oil well in the world is in Reagan county, Texas.
The depth of this well is 8,525 feet. The decpest nonproducing well in the
world is in California. It exceeds 9,200 feet. A peculiar feature of the Texas
deep well is that it produces an oil of unusually high gravity, so high in fact
the purchasing companies will not take it at its true value. It is mixed
with lower gravity crudes of that region to bring them up to the highest
acceptable grade. Another peculiar feature of this well is that its production
increases each year instead of decreasing as is customary with most wells.
The oil is seventy per cent gasoline and in fact can be used in cars unrefined.

Gravity, The Basis of Price

Gravity is the basis on which crude oil is bought, higher gravity oils
bringing the higher prices. It is very difficult to purchase oil on a strictly
chemical analysis basis because oil can not be segregated in the pipelines
leading from the fields. Oftentimes, however, refining companies offer a pre-
mium for oil with a higher gasoline content although the oil may have no
higher gravity than other crude with a lower gasoline content. The oil listed
in the price tables of the petroleum trade journals is classified according to
fields and prices are posted according to gravity in the respective field. The
method by which these prices are determined will be discussed in a subse-
quent chapter,

The system of basing prices upon the gravity of crude oil is very in-
adequate. Gravity, though easy to determine, means very little. It is better
than the old flat rate schedule previously used but at that it is a poor device.
The most up-to-date refiners have well equipped laboratories for the analysis

2. Op. at.
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TABLE II

Analyses of Some Representative Crude Oils in the United States.®

California
Los Angeles
California

Barbara

California
Fresno

Wyoming
Natrona

Texas
Harris

Texas
Eastland
Pennsylvania

McKean

Oklahoma
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Oklahoma
Wagoner

Oklahoma
Creek

Oklahoma
Osage
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of crude oil. There are other refiners, small and large, that buy their raw
products without preliminary inspection and analysis, and on prices based
upon gravity as an indication of quality and gasoline content. These re-
finers are risking great losses, which risk can be eliminated by crude analysis
prior to purchase.

Conservation implies greater utilization. The refiner can contribute to
the stabilization of the industry by improving his technology. This applies
to economic as well as engineering, technology. According to figures of the
bureau of mines, 130,128,000 barrels of gasoline were produced during the
first eleven months of 1929 by the process of cracking fuel and gas oils. The
use of engincering technology has advanced further than economic tech-
nology. If all crude oils were analyzed prior to purchase and the purchase
based on the most economical use obtainable from the particular crude, and
if the runs to stills were kept in line with the current rate of consumption,
then a large part of the burden would be lifted from the shoulders of the
producers in their efforts to stabilize the industry.

" According to W. C. Mendenhall, chief geologist of the United States
geological survey, geologists have come to realize they know nothing of the
natural laws governing the generation and storage of oil." The ignorance of
this fundamental fact has for a long time created within the industry a fear
that within the near future the world’s oil resources would be exhausted.
If the principles governing the generation and storage of oil were known it
might serve to allay these fears and, yet, this knowledge could greatly ag-
gravate them. However, the knowledge would serve the useful purpose
of reducing an uncertainty to a certainty. ‘The fact that man knows litle
about the origin of oil and how it came to be where it is, has been no small
contributing factor to the lack of stabilization within the industry.

The Origin of Petroleum

There are three theories concerning the origin of petroleum: The cosmic
theory, the inorganic theory, and the organic theory. _

According to the cosmic theory petroleum was made at the same time
as the wotld by the Creator. It was in the form it is now and little or no
change has taken place from that day to this. This theory has no scientific
justification today.

The inorganic theory states that petroleum was formed in the earth
through chemical action that has taken place in the subterranean recesses
through the ages past. This theory has been disproved because deep drilling
has demonstrated that surface waters do not penetrate as deeply through the
carth’s crust as was supposed formerly. It was thought the surface water

3. The Oil and Gas Journal, January 7, 1926, p. 98.
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penctrated the earth’s crust coming in contact with carbides, thus forming a
series of hydrocarbons, Extensive explorations beneath the surface during
recent years have not given encouragement to this theory. The theory of the
generation of hydrocarbons from metallic acids can be demonstrated success-
fully in the laboratory, but it is so incompatible with the geological occur-
rences of oil observed in the field as to command little consideration,

Most geologists today agree that petroleum and natural gas were formed
by the slow decay of small marine plant and animal remains that were buried
in the seditments of the sea. The fact that the oil fields are found in former
marine basins, while the great volcanic regions of the earth where the jn.
organic processes are more likely to take place yield no oil, is advanced as
argument in support of this theory,

Both theories agree than oil has migrated from its point of origin to
places where it is found now. Since oil is lighter than water with which the
rock formations are saturated the oil and gas have a tendency to migrate up-
ward, working their way to porus beds and following freely their course un-
til stopped by impervious rock. An oil pool, therefore, is thought to have a
convex shape lying under strata of impenetrable rock. Normally, the order
of occurrence is gas just below the cap-rock, then oil, then water. It is the
work of the geological staff to locate the anticlinal structures, for it is in
the anticline or convex structure that oil is found. The presence of a syncline
condemns the land as far as the prospects for oil are concerned.

Most geologists believe that oil is produced by geological forces acting
through a long period of time on the remains of aquatic organisms buried in the
sediments of the sea. While the evidence is circumstantial, yet it is convincing,
that petroleum is a geochemical result of rock pressure and earth temperatures

~working through long intetvals of time, and possibly under catalyzing in-
fluences, on fossil organic matter. These small organisms, dying and settling
to the bottom of the sea, buried by mud which has become the shales, lime-
stones and sandstones of today, sealed from the air, and further protected
from ordinary decay by the brine of the ocean itself, were subjected to a slow

process of decomposition. Ultimately they : yielded, among other products,
petroleum as we find it today.

Here, however, is the question as to the primary contribution or the gen-
eration of cil through the biochemical decomposition processes at the time
of deposition of the organic debris in the sediments, on the one hand, as op-
posed on the other, to the gencration of the oil at different times long after-
wards by what might be termed natural geological distillation in the crust of

the earth. The latter view implies the restriction of oil fields to areas sub-
jected to compressive stresses.
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It has generally been assumed that it is decay of orgamic remains, possibly assisted by
bacterial activity, which makes petroleum. The recent contribution of our knowledge on
this subject through the American Petroleum Institute research projects is of particular in-
terest, therefore, because it proves that oil is actually generated by some forms of life before
death intervenes. This would make oil a direct product of vital processes of living creatures
rather than a result of the slow decay and slow distillation of dead organic matter.

Professor C. F. Tolman, of Stanford university, who with several associates, carried out
the research project in question, took up the study of living diatoms in the hope that from
their life history he might learn something which would bear on the suspected relation of
the great deposits of fossil diatoms to the oil in the California fields. He found that at
places along the beaches of the Pacific coast “diatom epidemics” take place, during which
thousands of tons of diatoms are washed up by the surf, and that this diatom debris con-
tains a large proportion of oil. He and his associates collected and analyzed the samples of
this oil and found it to consist of hydro-carbons and sulphur. California oil, like other
crude oil, is essentially a mixture of hydro-carbons, but remarkably enough in this con-
nection, it is distinguished generally by a high sulphur content. Moreover, these investigators
were able actually to observe the direct manufacture of this oil by living diatoms. Under
the stimulus of sunlight the plant is able to break up carbon dioxide and water to form
hydro-carbons.

Probably this oil would eventually be consumed by the organism under normal con-
ditions, but in the case of great epidemics, such as those under observation, the -oil along
with other remains of the diatom, becomes a part of the sea bottom coze. These epidemics
occur, apparently, in connection with an unusual influx of fresh water into the ocean, due
to flood conditions on land. In fresh water the shell of the marine diatom breaks up and
the oil which it contains escapes into the surrounding jelly-like medium, where it is ab-
sorbed and held.

Curiously enough the fossil diatom beds of the California oil fields manifest most evi-
dence of oil where the diatom remains are not well preserved, and the beds which are com-
posed entirely of diatom skeletons and shells intact and unbroken often show little or no
oil. This apparent anomaly, which has always puzzled previous investigators who have
sought to connect diatoms with the source materials of California oil, now takeson a few and
important significance in the light of Professor Tolman’s work. It is just what might be ex-
pected from his findings that vast quantities of diatoms perish prematurely when fresh water
floods their abode, and that in such occurrences their shells are broken to fragments and the
store of oil which they have manufactured is absorbed by the debris of their remains and
carried down to the bottom. On the other hand, under normal conditions the diatom lives.
consumcs the oil in vital processes, and finally dies, so that his empty shell falls to the bottom
intact, to become a part of pure diatom beds, barren of oil.*

The development of the science of geology has done much to reduce the
risk and uncertainty in discovering and bringing to the surface the raw ma-
terial. It is still true today as much as it was a few years ago when the sci-
ence was not so well developed that the only sure way to find oil is to drill
for it. This fact has given to the industry a large element of risk that is more
pronounced than in any other basic industry.

An example how geology has eliminated risk is given in Table HI. This
table gives the oil areas in the United States with the number of fields in

4. Wallace E. Pratt, geologist of the Humble Oil and Refining Company, “Oil in
the Making,” The Lamp, 1927, p. 9.
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each district in 1926 and the number and percentage of the fields that have
been located according to geology. Since this date, it is safe to say, the per-
centage located by geology would be considerably higher. Of the one hundred

and nine. fields listed geologists are responsible for eighty, or 73.4 per cent
of the fields discovered.

o TABLE 111

The Percentage of Oil Fields in Existence in 1926 Located According to Geology.®
District No. of Fields Geology Geology
Oklahoma-Kansas 31 N'glnb” P627C7cnt
Texas (outside Gulf Coast) 25 11 a4
Texas (Gulf Coast) 19 19 100
North Louisiana and Arkansas 11 6 60
Rocky Mountain 15 15 100
California 8 8 100

ToraL 109 ;36 734

5. Dorscy Hager, “What the Geologist Has D to O i i *
Oil and Gas Journal, April 8, 1926, p. 158. o9 10 Open Producing Ficlds,” The

CHAPTER FOUR
OIL AND GAS RIGHTS

THE institution of property rights, as it has affected the petroleum

industry, is the most important factor in stabilization of the industry.

This institution has its foundation on our common law which is
English in origin. The common law as it is applied in the United States is
the common appellation of the entire English law, including even the foreign
elements intermingled with it, in distinction with the civil law generally re-
ceived among European nations, and from the canon law, except so far as
adopted in the ecclesiastical courts of England. It is Saxon in origin. But
in so far as it relates to real estate it has been highly colored by Norman in-
fluence beginning with the Norman conquest. '

According to the feudal law the rights of the individual were absorbed
by the kings and barons. All property rights in the soil rested in the feudal
lord. This included minerals and other properties of the soil that were con-
sidered valuable. Since all these rights belonged to the feudal lord he only
could dispose of them as he saw fit. Through the process of time, in Europe,
as the peasants gained control of the land and secured title to it, the title to
the subsurface remained with the crown which, while the peasants had been
struggling for the right to till their own soil, had taken these rights from the
barons because they had lost their power through wars and political strug-
gles. These changes did not take place simultaneously in all countries.

The development of the law in England followed a different course. As

the land slipped from under the control of the feudal baron and its owner-
ship became more widely distributed the right to the subsurface went along
with the right to the surface. So we have the common law rule relating to
land as stated by Blackstone:
Land hath also, in its legal signification, an indefinite extent, upwards as well as down-
wards. Cuius est solum, einus est usque ad coeluns, is the maximum of the law; upwards,
therefore, no man may erect a building, or the like to overhang another’s land; and down-
wards, whatever is in a direct line, between the surface of any land and the center of the
carth, belongs to the owner of the surfaces as in every day's experience in the mining
countries. So the word land includes not only the surface of the earth but everything under
it or over it. This theory is incorporated in the fundamental law of the land.!

During the colonial days the common law was transplanted in the thir-
teen original colonies along with other English customs. The love for things
English was none too great when the colonies adopted their own body of law
but the fact was that most of the jurists of the day could not read codes of

1. Blackstone., Book H.
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the continental countries. The line of least resistance was to adopt the Eng-
lish common law which they could read and with which they were more fa-
miliar through cxperience.

At this time very little was known of petroleum, its origin, uses, and
possibilities. In fact, very little concern, it seems, was given to mineral re-
sources in the thirteen original colonies.

George Washington owned land across the mountains on which there
were oil seepages but he valued this land lightly. The colonists gave litde
thought to the subsurface since their primary interests in the soil were in the
products taken from the surface, in hunting, in fishing, in forestry, and in
agriculture. Also, their industrial life was influenced largely by the sea. So
naturally, in adopting the constitution, little thought was given, one way
or the other, to subsurface rights and it was left to the fee owner, or land
owner, to dispose of the subsurface and its products in any manner he saw fit.

In the colonies established in America and elsewhere by the continental
countries all mineral rights were held by the crown from the beginning. The
Spanish had a different motive in colonizing Central and South America than
did the English in North America. Their primary purpose was to seek valu-
able minerals, particularly gold. It was to be expected, therefore, that these
rights would be reserved by the crown. When the Latin American republics
gained their independence it was logical that the respective countries should
succeed to the ownership of the mineral rights. It has been only in recent
vears that any concerted effort has been made in these states to explore for oil.
Impoverished through long and protracted revolutions, and often under the
domination of dictators, they have granted large and generous concessions to
develop to private and corporate individuals. More frequently than not, they
granted the right to explore for oil and gas exclusively. The state reserved the
other mineral rights. The existence of petroleum in the countries south of
the Rio Grande has been known for a long time, but the development of the
industry is comparatively recent.

Had the founders of the United States reserved the mineral resources for
the government, whether their exploitation were to be by governmental or
private enterprise, many of the problems that confront the petroleum industry
and some of the other mineral industries, would not exist today. Over-
production has upset the oil business frequently since its beginning. Regu
lation of the production of petroleum could be achieved more easily were the
government the owner of all subsurface rights. OF course, it is too late now
even to suggest such a change, for the problems that would result from the
consequent disruption of industrial organization would be far more serious
than those that now confront the industry.
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Because of unsettled conditions in the industry and of the many compli-
cated problems resulting from them, much has been written in support of,
and in criticism of, the present system. Proponents of the system are not in-
fallible in their arguments. They cite statistics showing that the United
States produce approximately three-fourths of the world’s petroleum; they
show that industrial progress is dependent on oil, since no wheel turns unless
lubricated with petroleum, and conclude that the splendid industrial ad-
vancement made in America is the result of this policy. They also cite sta-
tistics to show that industry is not as far advanced and as well developed in
the countries where the oil resources are large and controlled by the govern-
ment. The logic of this argument is unsound. The data are not homogene-
ous. There is no common ground for comparison and cause and effect have
been confused. The petroleum industry had its birth in the United States.
This fact alone had something to do with the delay in the development in
other countries. The climate, the character of the people, the economic and
social environment of all countries concerned are forces that must be consid-
ered. However, the American system is not yet vindicated. Especially true
is this statement if the resources are soon exhausted.

The advocates of the American system maintained that in those countries,
such as Persia, Venezuela, (until recently), Colombia, Dutch East Indies,
India, Trinidad, Egypt, and Peru, where concessions covering large acreage
have been granted, the companies owning these concessions, after they have
developed the properties to a commercial stage, increase production less pro-
portionately than would be the increase under a more competitive system, be-
cause the land is held in large blocks by one or a few companies. They
maintain that had development in the United States been influenced by the
same conditions the growth of the petroleum industry and industries depen-
dent on it, such as the automobile industry, would have been retarded.

It is not the petroleum business that has made the automobile industry
prosperous, rather it is the automobile business that has given impetus to the
petroleum business. The industry was on a kerosene basis until the gaso-
line engine revolutionized it. As long as the automobile industry demands
it, large concessionaires as well as small operators will do their best to sup-
ply the demand. If the resources are developed on concessions obtained from
the government the government can control the monopoly so that the de-
pendent industries will not suffer. There is more economic gain under a
system where production of oil is under efficient governmental control than
under the highly competitive system. However, recent conduct on the part
of the United States government in the administration of its oil properties
has by no means strengthened the argument for government control.

Let it be repeated here that complications would set in presenting more
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serious problems than are present now if an attempt were made to change
the system under which oil and gas rights in the United States now are con-
trolled. It 15 unfortunate that our forefathers, who exercised splendid judg-
ment and forethought in regard to many things, were not permitted to get
a glimpse of the possibilities of petroleun and act accordingly.

Legal Interpretation of Osl and Gas Rights

More than three-quarters of a century elapsed after the adoption of the
constitution of the United States before the courts were called upon to estab-
lish definitely oil and gas rights.  Since it was not until 1859 that the first
well was drilled for oil for commercial purposes, the body of law relating
specifically to oil and gas rights has been created since that date. When the
first disput:s arose concerning the rights to oil and gas the courts were com-
pelled to seek for precedent decisions affecting other subsurface rights. The
dec.isions dealing with subsurface water rights had important bearing on later
decisions relating to oil and gas. "The case of Acton vs. Blundell’ is quoted
frequently as an example. . The court said:

. We think the case, for reasons given above, is not to be governed by the law which ap-
plies to rivers and flowing streams, but that it falls within that principle which gives to
owner of the soil all that lies beneath the surface; that the land immediately below his
property, whether it is solid rock, or porous ground, or part soil, part waters that the person

who‘ owns tl!c surface may dig thercin and apply all that is there found to his own purposes
at his free will and pleasure;

off t!lc w:'ltcr collected from under ground springs in his neighbor’s well, this inconvenience
to his neighbor falls within the description of damnum absque injy

ria, which cannot be-
come the ground to an action. '

The first recorded case dealing specifically with oil dates back to 1854
five years before Drake’s well. Drake was the first man to drill for oil for’
commercial purposes. There were wells before this one in which oil seeped
in. In those days the principle use for oil was for medicinal purposes. Where
oil was found it was appropriated. The defendant in this case’ had taken
three barrels of oil from the plaintiff’s well. The court held that the owner
had exclusive property in the well.

" Contusion arose in the beginning in the interpretation of the common
law. Oil was declared a mineral and therefore belonged to the land so the
ordinary surface lease on the land did not give power to extract the oil and
gas. The power to convey substances is incident to ownership. But oil
and gas migtate, so the question came up, can the owner losc them like wild
animals, without his consent. g

The earlier decisions affecting oil and gas rights were based on the
theory that oil and gas, like percolating water and wild animals were migra-

2. 29 Yale Law Journal 174 (1843 Exch 12
3. Hail vs. Reed (1854) 54 l((y. 33, 12 MW 324,

and that if, in the exercise of such right, he intercepts or drains
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tory. Recent geology, however, has disproved this theory. It is the current
opinion of, geologists that oil and gas are impounded in pools and remain
in a given locality unless released through drilling, an earthquake, or some
other subterranean movement like a landslide, which rarely occurs.” This
new theory has had its influence in regard to the property rights affecting
oil and gas lands. Since oil and gas are not as migratory as it was once sup-
posed that they were, property owners have objected to adjacent property
owners draining these minerals from under their lands under certain condi-
tions. They maintain they have a right and title to all minerals beneath the
surface of their lands.

The development of the science of geology therefore has brought into
being two conflicting theories in the law relating to oil and gas rights. There
are some who maintain that since oil and gas are minerals they are a part of
the land. He, who owns the fee, also owns the oil and gas thereunder. Water
and wild animals can be replenished by nature but oil and gas cannot. Also,
the tite to wild animals is in the public at large before capture. The title
to percolating waters is never in the state or public at large. This is known
as the “ownership” theory.

On the other hand, there are those who maintain that the fee owner’s
right is not in the oil and gas i situ but in the right to reduce to possession by
drilling and bringing to surface any oil or gas found thereunder. Oil and gas
are fugitive by nature and the only right the property owner has, is the right
to bring them under his control when found beneath the surface of his land.
Recent developments have disproved the theory that oil and gas are migratory.
Oil and gas are impounded in subsurface reservoirs and remain there until
released by drilling for them, or by some unusual natural event like an earth-
quake or landslide. There are courts who have held that the landowner has
title to oil and gas in place, but the law seems to be settled that he cannot
protect his title if they leave his land and pass to others. The “non‘owner-
ship” theory holds that the only right vested in the landowner is the right to
drill and reduce to possession these minerals when found on his land.

One of the first cases of importance outlining the rights of oil and gas
was Westmoreland and Cambria Natural Gas Company vs. DeWitt, ¢ twenty
years after the discovery of the first oil well. The doctrine as summarized in

the following paragraph was established:

The learned master says gas is a mineral, and while i7 sit is part of the land, and there-
fore possession of the land is possession of the gas. But this deduction must be made with
some qualifications. Gas, it is true, is a mineral; but it is a mineral with peculiar attributes,
which require the application of precedents arising out of ordinary mineral rights, with
much more careful consideration of the principles involved than of the mere decisions.

4. Victor H. Kulp, Cuses on 0il and Gas, West Publishing Company, St. Paul, Min-
nesota, 1924, p. 1; 130 Pa. 235.
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Water also is a mineral; but the decisions in ordinary cascs of mining rights,
been held as unqualified precedents in regard to flowing,
Water and oil, and still more strongly gas, ma

not too fanciful, as minerals ferae naturae. In common with animals, and unlike other
minerals, they have the power and tendency to escape without the voliti
Their “fugitive and wandering existence within the limit
certain,”

etc., have never
or even to percolating waters,
y be classed by themselves, if the analogy be

on of the owner.
s of a particular tract was un-
as was said by Chief Justice Agnew in Brown vs. Vandergrift, 80 Pa. 147, 148,
They belong to the owner of the land and are part of it, so long as they are on or in it, and
are subject to his control; but when they escape, and go into other land, or come under
another’s control, the title of the former owner is gone. Possession of the land, therefore,

is not nccessarily possession of the gas.
Thus we have the common law doctrine giving the owner of the land the
right to take from under the surface anything that might be found there and"
the right to reduce to possession any oil or gas that might be discovered by
the owner of the land through drilling. This right of ownership is tested
by the legal principle that the party claiming such ownership has such right
or title to appropriate the oil or gas that no one can lawfully take it from
him without his consent. Oil and gas are like wild animals as far as legal
ownership is concerned. 1f these minerals are found under the land they may
be reduced to possession by the owner of the surface. But if the oil and the

gas migrate from beneath the surface to other localities the owner loses his
title to them.

In the attempt to get oil and gas the right of the land owner to sink a
well any place on his own land is conceded by the courts. This principle
was laid down in Barnard vs. Monongahela Natural Gas Company.’

The conclusions of law were:

(1) That the drilling of the well on the farm of James B. Barnard by
pany and taking the gas therefrom in no way invades the plaintiff’s p
That the defendant company, under all the facts in this case,

legal fraud in that it drilled the James B. Barnard well whe
the plaintiff’s farm.

the defendant comn-
roperty rights. (2)
is not guilty of either actual or
re it did and drained gas from

In the opinion the court said:

If, then the land owner drills on his own land at such a spot as best subserves his purposes,
what is the standing of the adjoining land owner whose oil or gas may be drained by this
well?  He certainly ought not to be allowed to stop his neighbor from developing his own
farm. There is no certain way of ascertaining how much of the oil and gas that comes
out of the well was when in sitee under this farm and how much under that. What then
has been held to be the law? It js this, as we understand it, every landowner or his lessee
may locate his wells wherever he pleases, regardless of the interest of others. He may dis-
tribute them over the whole farm or locate them on only one part of it. He may crowd the
adjoining farms so as to enable him to draw the oil and gas from them. What then can
the neighbor do? Nothing; only go and do likewise. He must protect his own oil and gas.
He knows it is wild and will run away it it finds an opening and it is his business to keep
it at home. ‘This may not be the best rule; but ncither the legislature nor our highest courts

5. Kulp, ibid, p. 1; 216 Pa. 362; 65 Adl. 801,
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has given us any better. No doubt many thousands of dollars have bc:.inde);:)cst:lljj ;“lllrl
protecting lines” in oil and gas territory that.would n'ot hs.lvc becn.e;(pc.n e e
had existed by which it could have been avoldcd.. In)unc.uon certainly is n?d he temeds.
If so, how far must the land owner be from the line of his neighbor to avoid the

“this strong arm of the law”?

This opinion was handed down in 1907. For many years there wla(; ;1::
restraint placed on the flow of oil and gas v&:ells and the ownelrls c;).u. N
them flow openly, physically wasting the mlineral, even thoug a ]on?xr ;g-
property owners protested.” However, in the interest of conservatlonu;)atin
sources practically all of the oil producing states today have s;alfut.efs re% N th%
the operation of oil and gas wells, in the interest of the‘pu 1cd3 no in the
interest of the adjacent property owners. These laws will be discussed in
subsequent chapter.

((;ne of thepearlier cases supporting the ownership theor.y was PrestonT\:.
White” In this case the court compared oil and gas to solid mme.ra}lls. The
co-tenants had property interests therein amounting to property rights lsm:;:
their interests could be partitioned. The court went on to say tha'r, a e;In -
owner does not have legal relations in oil and gas necessary to constitute him
owner of them yet he may create such an interest in his grantee. .

In Texas Company vs. Daugherty® the Texas court also sustained this

ry. The court said: .
t\?l:’tlal(i’lt:ythcy tie within the ground als part of the rc;:z;cis :r;:::;;:;:;c)dofhg;: :c:l:};)st;ul::

i mere license to appro y !
z::::::i:;i‘t *:: ::ctl:::;::of the land? Withl t.herlznd'itsel:;aa;;::blcf c;fwanbesroslhui:’ os:r;z;s;u:;
i ithin it i of a mineral is likewise c
:tv Z?;:‘t‘i':"fm‘:‘;h'p’:: :f' ::‘CIE“:‘;‘::: minerals are a part of the wealth while in place, as un-

doubtedly they are, upon what principle can the ownership of the property interest, ;.:hlcl;
they constitute, whilo they are beneath or within the land, be other than the ownership of

i i alty?

an ln;e[:c:t) ln:;orcoilyand gas in place are the sam:: as any .part of the reall:y, :m:t
capable of separate reservation or conveyance. T.hls point of law was rou;g
out in Pure Oil Company vs. Kendall, 116 Ohio 188. However, in another
case the non-ownership theory was held.” Accordir‘lg to the Kentucky court
the owner of land may by the execution and operation O.E a lease of th.e mm(;
erals thereunder, segregate, entirely or partially, the minerals un;ier it, an
thereby separate them as a distinct item of proPerty ffom the land. )

Texas has numerous decisions supporting this theory. In Stepdeni
County vs. Mid-Kansas Oil and Gas Company the court held that gas and oi

B Dreston ver White, (1905) 57 W, Va. 278,

1 s. Daugherty, (1915) 107 Tex. 226. . )
g' "I/f:tﬂrl:r (l—:;)mlgl:;g gigeual:;? Oilyand Gas Decisions, Bobbs-Merrill Company, Indian-
apolis, par. 19.
P 10. 57 Ohio St. 317.
11. Kulp, ibid, par. 18.
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in place are minerals and realty, subject to ownership, severance and sale
while imbedded in the sands or rocks beneath the earth’s surface, in liké
manner and to the same extent as is coal or any other solid mineral Again
in Lamber vs. Gant, oil and gas in place constitute real property and as such
are subject to ownership and conveyance in accordance with the rules regu-
lating the ownership and conveyance of that class of property.®

The weight of authority, by numbers and by dignity of the courts, is
that the only right that the land owner has is the right to reduce any oil or
gas found beneath the surface of his land to possession by drilling for them
and bringing them to the surface. The non-ownership theory is recognized

by the United States supreme court," Oklahoma,® Louisiana,” Illinois," and
New York.™ ,

According to the supreme court of the United States™ an individual has
exclusive right on his own land to seek for oil and gas, but they do not be-
come his property until actually he has obtained them. The court went on to
show that while there were some elements in common between oil and gas
and animals ferac naturae there is no identity between them. In each case
the owner of the soil has the right to reduce them to possession when found
on his land but in things ferae naturae anyone has the power to reduce a por-
tion of the public property to private ownership by gaining possession of
them. Animals ferae naturae are public property. In the case of natural gas
and oil no such tight exists in the public. It is vested only in the owners in
fee of the surface of the earth. Since the wild animals are owned by the pub-
lic the individual may be prevented by law {rom secking to reduce them to
possession.  Such an act by the legislature would not deprive one of private
property because the public are the owners. It is but the discharge of the
governmental trust resting in the state as to property of that character,

In regard to the reduction of oil and gas to possession by the surface
owners, to deprive them of this right would be to deprive them of private
property, There is a co-equal right of all surface owners of a piece of land
overlying an oil or gas pool to take from the common source of supply the
two substances which in the nature of things are united though separate,

The court went on to say: '

Viewed, then, as a statute to protect or to prevent the waste of the common property of the

surface owners, the law of the state of Indiana which is here attacked because it is asserted

12. Kulp, ibid, par. 27.

13. Rulp, ibid, par. 28,

14. 177 U. 8. 190.

I5. 177 Pac. 86.

16. 150 La. 765; 88 So. 723.

17. 23311 9; 84 N. E. 54; 84 N. E. 48.
8. 38 Hun. 37; 23 L. R. A. 437,

19. Ohio Ol H
Oil and Ga:,";. lll.Comp:my vs. State of Indiana, (1900) 177 U. s. 190; Kulp, Cases on
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that it divested private property without due compensation, in substance, is a statute protect-
ing private property and preventing it from being taken by one of the common owners
without regard to the enjoyment of the others. Indced, the entire argument upon which
the attack on the statute must depend involves a dilemma, which is this: If the right of the
collective owners of the surface to take from the common fund, and thus reduce a portion
of it to possession, does not create a property interest in the common fund, then the statute
does not provide for the taking of private property without compensation. If, on the other
hand, there be, as a consequence of the right of the surface owners to reduce to possession,
a right of property in them in and to the substances contained in the common reservoir of
supply, then, as a necessary result of the right of property, its indivisible quality, and the
peculiar position of the things to which it relates, there must arise the legislative power to
protect the right of property from destruction.

There is property in the surface owners in the gas and oil held in the natural reservoir.
Their right to take cannot be regulated without divesting them of their property without
adequate compensation, in violation of the fourteenth amendment, and this although it be
that if regulation cannot be exerted one property owner may deprive all the others of their
rights, since his act in so doing will be damnum absque injurie. ‘'This is but to say that one
common owner may divest all the others of their rights without wrongdoing, but the law-
making power cannot protect all the owners in their enjoyment without violating the con-
stitution of the United States. ‘

Among the decisions handed down by the state courts the opinion
of the supreme court of the state of Louisiana in Frost-Johnson Lumber Com-
pany vs. Salling’s Heirs® is one often cited and relied on. It is also one of
the most recent, being handed down in 1922, twenty-two years after the de-
cision of the supreme court in Ohio Oil Company vs. Indiana.

In this case the Louisiana court said:

We, therefore, hold that it is the settled jurisprudence of this state that oil and gas in place
are not subject to absolute ownership as specific things apart from the soil of which
they form part; and a grant or reservation of such oil and gas carries only the right to ex-
tract such minerals from the soil. , . .. .. We may hold and we so hold, that no matter
what the intention of the parties be, the owner of lands cannot convey or reserve the
ownership of oils, gases, and waters therein apart from the land in which they lie; and we
so hold, because the owner himsclf has no absolute property in such oils, gases, and waters,
but only in the right to draw them through the soil and thereby become the owner of them.
The intention of the parties has therefore nothing whatever to do with the holding; the
principle involved being that no one can convey to another any greater right than he himself
- has. '

It is thought by some authorities that there is not such a wide difference

between “ownership” and “non-ownership” theories as the court decisions
_might indicate. The variations are due to the different interpretations of
the words “property,” “title,” and “ownership.”
According to Professor Summers:*
It is believed that much of the confusion and apparent contradiction relative to the nature

of the lcgal interest created by grant or exception of oil and gas is due to the misuse of such

20. Rulp, Cases on Oil and Gas, P 33; 150 La. 756

el ] Ml T o
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terms as “property,” “title,” and “ownership.” The nature of the landowner's interest in
oil and gas, and of the interest which he may create in others, is necessarily determined by
what the courts have held that he may and may not do, and what others may and may not
do as against each other, in respect to the oil and gas under his land. In referring to the
interest, some of the courts have said that the landowner or his grantee has a title in the
oil and gas; others have said that he has a privilege to take them and such privilege is exclu-
sive, meaning thereby that he has a right that others shall not take by operations on his
land; and still others have said that he owns the oil and gas. It is believed that in most
of these instances the courts meant about the same thing; that is, that the landowner, al-
though his legal relations in respect to oil and gas are not such that he may be said to own

the oil and gas that is actually under his land, nevertheless has privileges of taking them

and rights that others shall not take them, and that these relations create in him a property
interest; that his property interest can be transferred to another in fee or for life. It is be-
lieved that in none of these cascs, except in Louisiana, has it ever been really necessary for
the courts to say whether this interest is of the ownership or non-ownership class; that is,
jura in re propria, or jura in re aliena. B

The concept of property in the ownership theory is entirely different
from the concept in the non-ownership theory. In the former oil and gas
are corporeal property, in the latter they are incorporeal property. Corporeal
property is physical property. Incorporeal property is a right of acquisition—
the right o acquire legal control of something not yet owned or even in ex-
istence. Oil and gas, physically, are in existence, but here it is implied, when
it is said they are not in existence, that they will come into possession at some
future time. "This right to future possession is incorporeal property. This
right may by proper conveyance be separated from the rest of the land. While
some courts have held that the landowner has title to oil and gas in place he
would have difficulty in any court to establish his title to oil and gas after it
has passed trom his land to another’s. “He can convey to no one a better
title than he himself has.”

Out of these court decisions have come the working rules, the usages
and customs that are now strongly entrenched in the industry. It is these
working rules that have brought about the present unstabilized condition in
the oil industry. The right to drill when and where one pleases on his own
land, or convey this right to another, as guaranteed by the courts, is the prin-
ciple cause of overproducton in the industry. ‘This condition is not due al-
together to acquisitiveness on the part of the owner of these rights. More
often than not he is compelled to drill in self defense. A derrick is erected
and the drill goes down on a neighboring tract of land; oil is found. There
is no other way for him to protect himself, according to the courts, than to

go and do likewise or else the oil and gas under his land will be drained
away.

This philosophy of ownership of oil and gas rights has brought about
a tremendous economic and physical waste in the petroleum industry. ‘The
amount of waste resulting from this principle is impossible to estimate. An
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example, however, may be appropriate here to show how waste occurs. In
the Garber and Thomas deep sand pools opened in northern Oklahoma in
1925, a 2,800 barrel well was discovered in April that year at a depth of 4,380
feet. 'This well, the discovery well, was'in the Garber pool. The land in this
region is held in one hundred and sixty acre tracts. - The cost of drilling a
well in this territory is approximately $75,000. In spite of the fact that the
land was held in fairly large size tracts and the importance of the discovery
well was yet unknown, thirty-six additional tests were started at once, repre-
senting a total cost of $2,500,000.

A 4,000 barrel well was discovered May 9, 1925, in the Thomas, pool,
cighteen miles from the Garber pool, at a depth of 3,955 feet. Before a sec-
ond well was completed twenty-seven tests had been started. Most of them
were either dry or so small as to be non-commercially productive. This type
of development is not peculiar to northern Oklahoma but is the characteristic
procedure wherever competitive drainage exists.”

Manner of Securing Right to Drill for Oil or Gas

Oil and gas are held underground, according to modern authorities on
petroleum geology, in reservoirs varying in size and under great pressure,
This pressure ranges from 200 to 1500 pounds to the square inch according
to the depth. The oil and gas occupy spaces in rock of varying degrees of
porosity. Productivity of the pool varies directly with the porosity of the
strata containing the petroleumn. Unless it is a very large tract of land con-
trolled by one person, either individual or corporate, the oil pool underlies
the land of several persons. Most frequently the area overlying an oil pool
is considerably cut up as to ownership. When the reservoir is punctured
by the drill the pressure forces the oil and gas to the outlet. This drains the
oil from under adjacent lands. As more wells are drilled and outlets. made
the less the pressure becomes. It is the gas pressure that forces the oil to the
surface. Naturally the owner of the oil and gas rights on adjoining . prop-
erties are desirous of protecting their interests so they are forced to drill to
keep the oil and gas from being drained from under their land. According
to current estimates only about fifteen to thirty per cent of the oil is brought
to the surface under present methods. Since each person interested wants to
get his part of the production and since the drilling of more wells lowers the
pressure the result is more oil is left in the ground. Therefore, the legal
principle upon which oil and gas rights are based is the underlying cause of
competitive drilling and its attendant physical and economic waste.

Since the element of uncertainty is great in the location of oil, producing
companies and operators scatter their interests over wide areas in order to

22. Earl Oliver, “Law on Oil Is Premium on Waste,” The Oil and Gas Journal, Feb-
ruary 18, 1926, p. 174.
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reduce the risk. They do not carry all their eggs in one basket. ‘This fact
causes a wider diversification of the ownership of oil and gas rights in any
one region. A map of any oil region where the land is privately owned will
show how the operators “checkerboard” their interests. Rather than put all
their chips on one number or on one color they scatter them over the board.
Once oil and gas are discovered the price of leases and royalties increase
rapidly and there is a scramble among the operators “to get in on production.”

The right to explore for oil and gas on a given tract of land may be se-
cured in the following ways: (1) purchase of the fee, (2) purchase of the

oil and gas mineral rights, (3) lease of the oil and gas rights, and (4) as-

signment of either one of the above from the previous holder.

The purchase of the fee is usually resorted to where land js cheap and
it is as easy to acquire the mineral rights through the outright purchase of
the land as it is to lease the land or buy the exclusive mineral rights. Some-
times land may be bought to avoid an exaggerated idea on the part of the
land owner of the value of the land if he knew the purchaser desired it for
the purpose of exploring for oil and gas. The disadvantages attached to
buying the fee is that much land suitable for agriculture would be brought
into the control of the oil companies and since they are not in the farming
business they do not care to look after the agricultural possibilities of the land.
Another disadvanitage in buying the land outright is it takes over the duty
to pay real property taxes which would be an added burden on the oil com-
panies. In Oklahoma the holder of the oil and gas right pays no real prop-
erty tax. However, there is a three per cent gross production tax in lieu of
advalorem taxes.

California is the only state where the oil interests own the fee to any con-
siderable degree. ‘This is due to the fact that land in the states east of the
Rockies was cut into smaller tracts, with the exception of public lands and
large ranches in the southwest, and was employed in some form of agricul-
ture. On the public lands east of the Rockies the most practical way to ob-
tain a permit to drill for petroleum is to obtain a lease. Likewise, it is more
economical to obtain a lease on the large ranches than it is to buy them. The
early mining laws of the United States have also contributed to the extensive
fee holdings of oil companies in California. There are some striking ex-
ceptions to the large tracts of land owned by companies in the Pacific Coast
fields. ‘The town lot drilling of Santa Fe Springs is an example. If the oil
and gas rights on large bodies of land were owned by companies the evils
of competitive drilling would be largely eliminated,

The right to explore for oil and gas may be transferred by a mineral
deed. This right has been 1ecognized by the courts in all states. The mineral
rights are more fiequently called royalties. Royalty, as a word, had its origin
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in the Middle Ages when the crown claimed and collected a tribute from those
who tilled the soil. Through the process of evolution, as mentioned above,
these rights were wrested from the crown and now rest in the citizen who
owns the land.

As a rule the producing companies and operators are not interested in
buying the royalty rights, A lease can be purchased from the royalty owner
for less money. If the well results in a dry hole the prospector is not out so
much capital. It is customaiy in a lease contract to give to the royalty owner
a portion of the oil produced. This amount varies in different places. In
the Mid-Continent area the customary interest is one-eighth. In the Osage
nation and in California it is one-sixth. There is a sliding scale for royalties
on governmeat lands depending on the location and quantity of oil produced.
Frequently special provisions are made in regard to the royalty payment for
gas.

While the lease calls for a certain portion of the gross receipts of oil and
gas, the payment is not often made in kind but all the production from the
well is sold and the payment is made in cash.

Since 1920 the business of buying oil and gas royalties has experienced
a rapid growth. Large companies have been organized for the purpose of
encouraging investments in this phase of the oil business. The average land-
owner is ignorant of the true value of his mineral rights. He either disposes
of them for 2 nominal sum, especially if he is a farmer and the crops are a
failure, or he has an exaggerated idea of the value and often holds his interest
too long. The test well proves to be a failure and the value of his royalty
drops to nothing. 'The best plan for the fee owner to follow, under the pres-
ent system, is to sell off small portions as the demand for royalties increases
until he has disposed of one-half and then hold the other for later develop-
ments. When fractional royalty interests are sold they are usually undivided
interests in the whole tract of the fee owner. :

The tendency in recent years to divide the royalty interests into very
small fractions is a handicap to the present stabilization movement. The
purchaser of these interests buys them for the purpose of receiving a return
out of the production of oil. Royalty interests are bought, subdivided, and
sold at higher prices to the small investor. -

The smaller the investor, usually the more impatient he is in awaiting
development, The greater the number of interests involved the greater the
problem in securing concerted action toward any stabilization program.

The want-ad columns of any newspaper published near the centers of
oil activity will reveal the extent to which this practice is carried. Here are
a few sample advertisements picked at random from the Oklahoma City
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Times. However, these are modest in the fractional interests offered for sale,

For sale, one-sixteenth royalty under one well.

Royalty, five or ten acres, $600 per acre

____________ townsite offers surest and best opportunity to make money in oil; big produc-
tion; no dry holes.

One-tenth of an acre in 3-10-2 for $50.

Small investor’s chance. One to five acres in 32-11-2 west.

Three-cighticth acre royalty under 320 acres, 19-11-2, $1,100.

Royalty by owner; one-fifteenth acre: $60.

Few interests under drilling well at Earlsboro; only 150 fect from 2,000 barrel well.
Something for the small investors; $50 units covering two good locations.
One-five-hundredth interest in sixty-cight acres; phone owner.

One-fifteenth in location; $100 per unit.

There is another movement more encouraging in the Mid-Continent
area. This movement was initiated by the leaders of the Farmers Union, a

little more than a year old, to persuade the farmers to pool their royalty in-
terests.

There are five pools now operating in Oklahoma, Texas, New Mex-
ico, and Kansas. The Kansas pool is sponsored by the Kansas Farmers
Union. In brief, the farmers pool their royalty interests in one organization,
Rentals, bonuses, and production interests from the lands in the pool are
distributed among the farmers in proportion to the amount of land each con-
tributes toward the whole. This movement has made considerable headway
in the countics of western Oklahoma where production is low and hopes
are high. A co-operative plan of this nature works better on the outer fringe
of the oil area. Where the chances are favorable for production the royalty
owner is hesitant to enter into any kind of co-operative scheme. The Kansas
pool has acquired 10,480 acres of royalty under a spread of 20,960 acres.
The Texas group has 443 tracts with 104 under lease. The New Mexico or-

ganization has 260 tracts under 33,932 acres with forty-two tracts under
lease.

It is too early yet to make an appraisal of the importance of this move-
ment. None of the land under control of these pools is in important terri-
tory at this time. Should large producing areas be found in their territory
they can be a powerful factor in either encouraging ot retarding any kind
of stabilization program. If the acquisitive instincts get the better of the
judgment of the leaders and the members of the respective pools they will
do more harm than if they were never organized because organized efforts
for good or for evil is more powerful in'its influence than unorganized efforts.
On the other hand, if through co-operative effort the drilling programs are
carried on along scientific lines, both in engineering and economics, they will
sct a pattern for the world to follow and furnish an example for others where °
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the stabilization program is carried on according to present property rights
and where government intervention is reduced to a minimum.

The Lease and Its Provisions

The most common form of obtaining oil and gas rights is through the
lease from the royalty, owners which may be extended over any period of
time, usvally for five or ten years. The lease is a right to go on another’s
land and explore for oil and gas and reduce them to possession. The oil
lease is the basic contract of the oil industry. Oil companies maintain special
land departments whose function it is to buy the leases and attend to their
management as far as the oil and gas rights are concerned. The modern
oil lease is a product of past experience. As a byproduct to the. oil industry
there has developed alongside of it an extensive business in the buying and
selling of leases as well as royalties.

The first oil lease for which we have any record was made six years
before the first oil well was brought in. It contained most of the essential
clements of the modern oil lease but it is as out of date as the age in which
it was written. The lease reads as follows:

Agreed this, the fourth day of July, A. D., 1853, with J. D. Angier of Cherrytree township,
in the County of Venango, Pennsylvania, that he shall repair up and keep in order the
old oil springs on land in said Cherrytree township, or dig and make new springs, and the
expense to be deducted out of the proceeds of the oil, and the balance, if any, to be equally
divided, the one-half to J. D. Angier and the other half to Brewer, Watson and Company,
for the full term of five years from this date, if profitable. Signed Brewer, Watson and
Company and J. D. Angier.

" " According to the usual requirements in the modern lease thd lessee, J.
D. Angier, got the best of this deal. There was no obligation to drill a well.
No royalties were to be paid the lessor until the expenses incurred in securing
the oil had beer. met. However, after Drake’s discovery well when the de-
mand for oil bearing properties began to expand rapidly the owners tighten-
ed up their requirements. ‘There were no printed forms in those days for the
convenience of the parties to the lease contract. They drew up their leases
on the most convenient paper they could find at hand. There was no uni-
formity as to size or quality and it varied from scrap paper to foolscap.

Considerable refinement in form is shown in the McClintock lease dated
August 18, 1860." It was made out from George W. McClintock and wile,
as lessors, to Sarah L. Brown, Phidelia Brown and Eli D. Cathir as lessees.
for full and exclusive privilege of boring and digging for oil or other mineral. . . , . .the
use of fand to erect vats and necessary buildings. . . . . . The parties of the second part
shall and will commence operations on said leased land within one week preparing to bore

well No. 1, said work to be prosecuted faithfully until oil is found in paying quantities or
abandoned.

23. The Oil and Gas Journal, March 27, 1924, p. 28.
24, “Col. Drake's Own Story.” The Lamp, June, 1929, p. 15.
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The consideration was $100 cash down and $100 within ninety days. The
lessees also agreed to pay $800 if they obtained an average production of
cight barrels a day for the figst thirty days of pumping, and to deliver half
of the oil in the vats to the lessor in barrels furnished by the latter,

Thus we see that from the very beginning the terms of the lease have
been one of the most dominant causes for the overproduction of oil due to
the drilling requirements. This lease, however, is more exacting than the
ordinary lease of today. The lessce in this case had only one week in which
to begin drilling operations. :

“In a lease dated December 30, 1857,® between the Pennsylvania Rock
Oil Company and E. B. Bowditch and E. L. Drake there is a clause calling for a
rental of one-cighth of “all the oils collected from the spring in barrels furnish-
ed or paid for by the lessee.” This evidently is the beginning of the customary
payment by the lessce, even until today, of one-eighth of the proceeds from the
well to the royalty owner. 1In those days, according to the late Colonel Pat.
rick C. Boyle, founder of T4e Oil and Gas Journal and editor of the Oil City,
Pennsylvania, Derrick, there was no unifor
in the early days of the industry. The royal
half of the oil produced and, in addition,
Frequently the land was bought outright
or to lease to other operators.

mity in agreement in leases made
ties varied from one-eighth to one-
large cash bonuses were often paid.
for the purpose of oi development

It was a common practice even at this ti

me to found speculative oil com.-
Panies, on the strength of a very small fraction

al interest in some noted flowing

lative oil bubble early in 1866 the oil ind
tled attitude and the day of extravagant t
for a while. With the advent of the B
leasing became the prevailing practice.

erms on small oil leases was passed
radford field in the carly 70's farm

The prevailing geological theory in those days was that oil was found
under low, level stretches of ground close to the b
water.  This was no doubt due to the
ages were fcund at the waters’ edge.

The custom of making cash payment in lieu
fied period was made as early as 1860. 'The firs
plugging wells was issued in 1865 and the first lease to provide for the seed
bag to pack off water was made the same year. The early leases in the early
70°s were very voluminous with clauses dealing in great detail with the di-
vision of oil, right of inspection by the lessor, payment of taxes, specifications

ank of running streams of
fact that large numbers of oil seep-

of operations within a speci-
t lease on record to mention

25. “Evolution of the Oil and Gas Lease,”

The Oil and Gas Iour'm.zl, October 1, 1925,
p. 106.
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concerning the operation of the well, subletting, am.i many.other clausesl; Thfe
leases in this period were very cumbersome in their wording due to the ef-
forts of the lawyers to protect their clients. .

One lease made in 1875 has exceptional merit and if thls. type were em-
ployed today the pioblem of stabilization would. become simpler. It bde—
mands that operations shall not be started until oil has reached $3.00 a bar-
1el and has remained at or above that price for three months steady and firm.

C. D. Angell is given the credit for originating the :oil .belt theo.ry. l:saac
N. Phillips was one of the first to make a practical ap.pllcatlon (.)f this t cory
upon a large scale, and the first to conceive of the basin theory in connection
with the oil belts, or in other words, that an oil field w:.as composed of a s.uc-
cession of detached basins or pools, rather thar.l a contmuous“belt extending
in a given direction through a considerable section of country. . .

Although the oil and gas lease is the basic contract of the mdustrl):, t t;
progress of its development has been slow?r than has been the tec Emtc;:
progress. Begicning with the use of the pnnth form t.he character o le
lease has been fairly well standardized. From time to time changes mf t }:e
principal clauses have been made and new ones added.. The chal:acfeli.? the
fields and the laws of the respective oil states, have yielded their inliuence,
also, on the lease. .

The modern lease contracts may be divided into three broad clas::l:.s.
(1) leases on private lands, (2) leases on Indian lands, (3) leases on public
lands, federal and state. . .

Until 1924 the most common form of lease in.the Mid-Continent telr-
ritory was the Producers’ 88.. This type of lease did not meet adequat;z
the needs of the operators. In response to the demand for a new f.orm toa.l
same year a committee appointed for the purpose“by- the M.ld-Contlr:::ntT h'l
and Gas Association drew up a new form called “Mid-Continent 88. . (;s
is one of the most popular forms used by the industry today. The‘ M lh-
Continent field covers a wider area than do any of t!le other fields in the
United States so it is safe to say that this type of lease is usefl more thafl arllly
other in the United States. Outside of the date and the parties named in the
contract there are sixteen clauses which have been added to the lease from
the fruits of experience. .

The gist of the contract is contained in the first clause which reads,

that lessor, for and in consideration of the sum of —_______ dollars in hamil pald,handthtz:
the covenants and agreements hercinafter contained to be performed by tfhc ::sez:,ur assc v
day granted and leased and hereby grants, leases and lets -unto the lcssecdor t. e ';‘)ea;)o c of
mining and operating for and producing oil am.i gas, c?smghcad gas an ca!sllnghone ;;ines
line, laying pipclines, building tanks, storing oil, building power stations, clep

26. Ibid, p. 274.
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and other structures thercon to produce, save, take care of and manufacture all of such
substances, and for housing and boarding employes, the following described tract of land in

No matter how many tracts of land described in the lease it is yet one
lease. This form provides that the lease shall remain in force for a period of
ten years and as long thereafter as oil, gas, casinghead gas, casinghead gaso-
line, or any of them is or can be produced.

The fifth clause in the lease is a very important one. The terms of this
section put the lease in the “unless” class, Leases are known as “unless” or
“or” leases. An “unless” lease provides, in substance, that it shall terminate
on a certain day or at a certain time “unless” the lessee commences a well,
completes a well, or pays rental. It creates an option on the part of the lessee
to hold that lease by either drilling or by paying, and if he does neither the
lease automatically terminates, as he is not obliged to do either. ‘The “or”
lease provides in substance that the lessee agrees to drill within a certain time
“or” pay a rental. If he chooses he can insist on a forfeiture. If he fails to
pay the rental the lease does not terminate automatically, and the lessor may
sue the lessce to collect the rental, He is obligated to perform one of the
two acts, drill or'pay. By means of a surrender clause, however, the lessee
can relieve himself of liability for future rentals by avoiding himself of the
right to surrender usually upon payment of a nominal sum.’

The principal points in the remaining clauses relate to payment of roy-

alties, cancellation of the lease, method of payment of rentals, and guarantee
of title by the lessor. '

Oil companies taking original leases are generally using the Mid-Conti-
nent 88 form, but when they take leases by assignment they find that almost
any form that was obtainable by the lease broker may have been used. This
condition makes it very difficult for producing companies to carry out uni-
form programs.

As a factor in the promotion of stabilization the future lease should pro-
vide that, in the event of overproduction occasioning congestion of pipeline
and storage facilities in the field and the demoralization of prices, a mora-
torium would be declared and the operator be relieved of drilling obligations
until economic conditions warranted development. '

The Pool as the Unit of Production
The chief stumbling block in the way of stabilization is the fact that
the unit of production is the individual lease on individual pieces of property,
This is the result of the evolution of property rights in the United States.
The unit of production should be the pool. Attempts have already been

made with varying degrees of success in this direction. This plan of de-
velopment is called the community plan. '
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One of the earliest attempts in this direction was made by the Union
Oil Company of California. After bringing in a large gasser on the Wel-
lington Dome in Colorado this company developed the idea of using the
community plan of development which would eliminate much wasteful offset
drilling and at the same time insure for the landowners involved a fair dis-
tribution of royalties. The chief difficulty in a plan of this kind is the work-
ing out of distribution of royalties equitable and satisfactory to all the royalty
owners. The greater the number of owners the more difficult it is to reach an
agreement,. o

The plan followed by this company was unusual in that it adopted an
entirely new method for putting all interests on an equitable basis, and was
put into operation even after the entire dome had been leased individually,
The outline of the structure had been contoured closely by surface geology
prior to discovery of the gas so all that was necessary to put the plan in op-
eration was to choose a contour line, which was considered to be the limit of
probable production. All the lands within this line were unified under a
community lease, while those lands situated outside were left under their
original leases. The key to the plan lay in the working out of a unit basis
in which the individual lease owner acquired an interest in the community
lease in proportion to the ratio of the acreage in the single lease to the acre-
age in the community lease. The landowner then would receive a royalty
on his tract of land regardless of whether or not a well had been drilled upon
it, provided royalties were due under the community lease.”

The advantages of this method of operation to the company are: (1)
Elimination of unnecessary offset drilling, (2) simplification of royalty ac-
counting, (3) the saving of gas pressure, (4) which increases the production
of oil. The advantages to the landowner are much the same as those of the
operator. While his interests are pooled with those of the group in the long
run it results in a benefit to all. Usually whena well is brought in on the

‘land of a man who has entered into a pooling agreement he regrets having

entered into the plan for otherwise he would have gotten a greater share of
the oil out of the well. The saving of gas pressure resulting in an increase
in production from the unit will likely prove in the long run that the royalty
owner will receive more returns than when operated as an individual enter-
prise.  Offset wells would reduce his incorhe. Community leasing and unit
operation of oil properties will be discussed in greater detail in a subsequent
chapter.

27. Fay L. Wright, “Many Nls of the Oil Industry Will Yield to the Community
Lease,”. National Petroleum News, February 24, 1926, p. 40-E; Tolbert R. Ingram, “New

Plan Community Lease Will Aid in Cheaper Oil Recovery,” National Petroleuns News,
May 7, 1924, p. 77. :
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Regulations Regarding Indian Land

Since the Indian is a ward of the United States the supervision of the oil
and gas rights on Indian lands has remained with the government. One
of the earliest acts relating to the disposition of oil and gas rights on these
lands was passed in February, 1891.°

These laws vary according to the tribe and reservation. Much oil has
been found on Indian land, especially in Oklahoma, However, little at-
tempt has been made, so far, on the part of the government to control pro-
duction with the view of assisting in the stabilization of the industry, or,
it preferred to state it another way, in the conservation of these resources,

Regulations governing the disposition of oil and gas rights on Indian
lands may be divided into three classess (1) Laws relating to the lands of
the Five Civilized Tribes in Oklahoma. These tribes include the Cherokees,
Choctaws, Chickasaws, Creeks, and Seminoles. (2) ‘Laws governing the
oil and gas rights on the lands of the Osage Indians in Oklahoma. (3) This
class has to do with the unalloted lands of all Indians not included in the
two classes above, '

Thus far, oil from Indian lands other than those of the Osages and Five
Civilized Tribes has not been of great importance viewing the industry as
a whole. A great deal of discretionary power is vested in the secretary of
the interior. Should oil production on these lands become an important fac-
tor the secretary of the interior under the present law would have considerable
power in regulating and controlling their development.

According to the act of May 29, 1924."

unallotted land on Indian reservations other than lands of the Five Civilized Tribes and the
Osage reservation subject to lease for mining purposes for a period of ten years under the
provision of section 3 of the act of February 28, 1891, may be leased at public auction by
the secretary of the interior, with the consent of the council speaking for such Indians, for
oil and gas mining purposcs for a period not to exceed ten years, and as much longer there-
after as oil and gas shall be found in paying quantities, and the terms of any existing oil
and gas mining lease may in like manner be amended by extending the term thereof for as
long as oil and gas shall be found in paying quantities,

According to the regulations governing the leasing of tribal lands for
mining purposes under this land and approved by the secretary of the in-
terior July 23, 1924, a lease containing not more than 4,800 acres may be
bought at auction where the lease is not on a known structure containing
oil and gas provided the lessee shall proceed at once to develop the leased
tract in order to ascertain whether there js paying production. Six hundred
and forty acres is the maximum amount leased, according to this law, where
the lease is on a known structure.

28. 26 Stat., 795,
29. Public No. 158; sixty-cighth congress,
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Exploratory oil and gas leases contain such drilling obli.gatic.ms afxd other
terms and conditions as the secretary of the interior in his discretion may
deem necessary in each particular case to secure a proper test on.t.hc leas?d
area. On the other oil and gas leases the lessee shall exercise diligence in
sinking wells for oil and natural gas on lands covered by his lease and shall
drill at least one well thereon within one year from the date of approval by
the secretary of the interior to a depth specified in the lease. However, the
secretary may, in his discretion, upon application of the lessee, extend the
time within which any well shall be drilled on the payment of an ar'mual
rental of $1.00 an acre for each whole year the completion of the well is de-
layed.

Under this law the secretary of the interior is clothed with a great deal
of power. Should oil from these lands become the dt.:tcrm.ining factor in the
industry a conservation-minded secretary could exercise hxs. power for good.
Some have held this office that were not inclined in this direction.

The regulations governing the leasing of oil and gas lands in t'he Cfow
reservation in Montana and the ceded lands of the Shoshone and Wind .Rwer
reservation in Wyoming deals specifically with the problem of c.onscrvatlon. of
the oil and gas resources. These regulations have to do with pl:oductlon
methods affecting underground waste. The drilling of any -well into pro-
ducing sand is prohibited in the Shoshone rcscrvatio'n wher? in the opinion
of the government oil and gas inspector the marketing f.acxlmes are; madef-
quate, or insufficient provision has been made for contro'lhng the l."low of oil
or gas reasonably to be expected therefrom, until such time as suitable pro-
vision can be made.

It is the duty of the inspector to determine when a well can be drilled
deeper and under what conditions a producing well or sand may be.: abandon-
ed. A limit may be made to the percentage of open flow capacity of any
well which may be utilized when such action is necessary to protect properl.y
the gas-producing formation. The lessees are required to separate the oil
and gas when both are produced in commercial quantities from t.he same
formation, or under such conditions as might result in waste of oil or gas
in commercial quantities.

The land of the Osages has produced more oil and gas than that of any
other tribe. Figures of the American Petroleum Institute show that bonuses
paid on leases in the Osage Indian reservation have totaled $108,000,000 over
a period of sixteen years, while royalty payments on oil, gas and-gasoline
have netted the Osage Indians $113,000,000 in twenty-seven years.

The surface rights to land in this reservation are allotted to members of
the tribe in severalty. ‘The mineral rights are held in common. Leases are
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sold at public auction at regular intervals at Pawhuska, capital of the tribe
There is one peculiarity to leases in this area, in that leases on oil and as;
are sold separately. The producer of the oil does not own the gas and jce
versa. The.re is no limit to the number of acres any lessee may acquire, b
lf:ase or assignment, for oil mining purposes on the west side of the rese,rv:i
tion. On the east side no person, firm, partnership, joint stock association
or corporation will be permitted to acquire or hold any interest in Osa ’
la.nds.for oil mining purposes by lease, assignment, drilling contract, or otheg:
wise in excess of 20,000 acres. Any lessee may acquire, in additi:m to any
acreage theretofore obtained 2,400 acres by assignment, without regard ¢ thy
state of development of the property assigned, the same to be coun}ied a et
of the 20,000-acre limit. Such [essee may acquire also by assignment is e
where wells on any quarter section are capable of averaging not m ) ;ase
three barrels per diem without other limit than the 20,000 acgrcs e e
Congress has put the burden of stabilization as far as the Osage land
are concerned, on the industty. In an act approved March 2, 1929 ga .
mum of. 25,000 acres belonging to this tribe must be offered f()’r sale ;nnm!lll"-
Production in this area is fairly well settled. The leases are owned andmcl .
trolled by the stronger companies. The price of the leases, especiall thon-
on the west side, is beyond the reach of the small operator,s. l')I“he {iceos:
leases on one hundred and sixty acre tracts frequently approaches the p$2 OU(;)
000 mark. Leases sold at auction between $100,000 and $750,000 are com.
mon. On the other hand, there are some leases that have gone ;t the ction
sales for less than $1,000. These leases were priced low b a‘f°"°"
ological location. v ecause of their ge-
Smf:e this area is under control of the big companies, and since the Bi
companies are the ones in the industry most interested in stabilization gl
from' these lands are not at the present time a disturbing factor. Prod o
of oil from the Osage lands has been declining in recent mc:nthso( ;’;3‘:)0“,
Fu-ldl to the inconvenience of the members of the tribe a :
[;t:;lyg ;f:"tl;:r;,,i“s;)e (;hc ll)r:;i:tsl:;);l astflar as this re;iion is concerned is already
. e sam i i i
waste obta.in in this region as inythc Crowcar:;glsll:‘(:;:::ec::sc;rv:lt?gn by
. ‘The situation relative to oil and gas rights in the Five Civili ds.T ib
is different {rom that prevailing among the other tribes member of
the tribe before the Indian Territory was admitted to sta;tc
Oklahoma Territory was given an allotment which carried
face and subsurface rights. There are some exceptions to this st '
they’lt‘!o not bear directly on the question of oil and gas rights sement but
e (;nean:’embers o-f each one of these tribes are divided into two classes, re-
nd unrestricted Indians. The unrestricted Indians have the same’

Each member of
hood jointly with
with it both sur-

nd the white people
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privileges in disposing of their properties as have the white citizens of the
state. Leases on the lands of the restricted members of the respective tribes
must be approved by the department of the interior. - These leases are not
sold at auction but approval or disapproval is given to each one separately
as applications are filed. Under the present law there is not much that can
be done by ihe government in regulating these rights as far as the stabiliza-
tion of the industry is concerned. The secretary of the interior has the au-
thority to issue regulations concerning physical waste, but there is little he
can do, once the rights to the oil and gas get under the control of the oper-
ators, to control production or further the cause of stabilization.

Leases on Public Lands

Leases on public lands fall into two general classes, federal and state.
Practically all the federal oil lands are in the Rocky Mountain and the Pacific
coast fields. There is considerable state land in the Mid-Continent area as
well as in the far-eastern states on which oil, or gas may be found. A large part
of this land is school land, set aside at the organization of the state govern-
ment for the support of public education.

Texas has set aside for its university more than 2,000,000 acres of lands.
About 250,000 acres are in the producing area. ‘There are under lease, sub-
ject to prospecting purposes, about 150,000 acres leaving about 1,500,000
subject to lease. At the present time the leases on University land that are
being sold are made under a “three-year term.” This is entirely too short a
period for a lease. If the state of Texas desires to encourage any kind of
stabilization program it will be necessary for the leases on public lands to
cover a longer term. A short term lease frequently forces the lessee to drill
sooner than he would otherwise, especially in periods of overproduction.

Leases on public lands should run not less than five years.

The school land department of the state of Oklahoma, according to its
annual report, June 30, 1929, owned on that date 691,395 acres of land in
fee simple, of which there were leased for oil and gas approximately 100,000
acres. Eighty-one tracts comprising 17,861 acres were producing oil and gas.
The total amount of money received by this department during this fiscal year
from bonuses, rentals, and royalties, totaled $850,033.56. This left available
for lease approximately 600,000 acres. Leases on some of this land have
been offered to the public at auction since July 1, 1929. The leases on state
lands in Oklahoma run for longer periods of time and, therefore, are not
as big a menace to stabilization as are the leases on school lands in Texas.

The first general law under which title could be acquired to mineral
lands in the western states and territories was the act of July 26, 1866. This
cnactment was very imperfect. Because of the wide variation in opinion in
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regard to public land among the westerners and between the east and the

west it was difficult to secure a law satisfactory to all. This act did estab-
lish certain fundamental principles which quieted to some degree the un-

certainty existing in the minds of the miners as to their rights to conduct
operations on the public domain. ' '

Congress on July 9, 1870, passed an act supplementing that of July 26,
1866. It provided that placer deposits should be subject to entry and patented
in the same manner for lode claims provided in the previous act. The extent
of a placer location was limited to one hundred and sixty acres, whether the
location was made by an individual or an association of persons.

Another act was passed by congress on May 10, 1872, supplanting the acts
of 1866 and 1870. The act continued in force with some amendments until
superseded by the leasing act of February 25, 1920, providing that all min-
eral deposits in land belonging to the United States were open to explora-
tion and purchase. It also limited the quantity of land which might be ac-
quired by an individual under a placer location to twenty acres. It pro-
vided for obtaining title to lodes known to exist within placers. The law
provided for the amount of annual work to be performed in order to main-
tain locations. Provisions were made for the marking of the boundaries of
claims and proceedings necessary to obtain patents and for the determina-
tion of adverse claims were outlined. :

- Oil lands were not mentioned specifically in this legislation. It was
t?ken for granted by those interested that oil deposits were subject to loca-
tion under these laws. An act was passed in 1897 which cleared up any
doubts that might have been existing at that time in regard to oil claims by
declaring that oit territory could be located and patented as placers. In 1911
congress passed the “five claims act” which had special reference to oil lo-
cations. This act allowed annual labor to be done on one of a group of five
contiguous claims for the benefit of the five claims.

During the administration of President Roosevelt when the conserva-

tion movement had gained considerable headway, after conference with rep-

resentatives of the geological survey, he directed that organization to make

an mq.uiry with a view of locating areas within the public domain believed
to be n.ch in deposits of petroleum, having in mind its use as fuel for the nav

since oil was becoming the main reliance of navies of the world as fuel. Thz
survey was not completed during his term, but as a result of the inquiry made
;us suclcic;sor, President Taft, in 1909 and 1910, issued orders withdrawing
s::: laand::.rms of entry the areas which are now known as the naval oil re.

Though these lands were thus withdrawn it was not until later they
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were specifically set aside for the use of the navy. President Taft designated
two areas in California as reserves in 1912, and President Wilson the third,
in Wyoming, in 1915.

It was not intended at any time that the store of oil thus assured should
be drawn for current use or for use at any time when the requirements of the
navy could be met by purchase in the open market. The government con-
templated the preservation of this supply for use only at some time in the
more or less remote future when an adequate supply of oil could not be
procurable at a reasonable cost.”

From the very beginning when these areas were set aside there has been
a struggle between the government on one side and acquisitive interests on
the other. Various and many reasons were set forth why they should be
opened for development. This struggle came to a head in the litigation
arising out of the leases on Tea Pot Dome and on naval reserves, numbers
I and II in California. A great deal of scandal was exposed during the court
trials. ‘The last chapter of the affair wad closed with the release of Harry
Sinclair from jail and the acquittal of Edward L. Doheny for bribery.

In order to clarify the situation an act was passed by congress in Febru-
ary, 1920, anthorizing the secretary of the interior, under rules and regula-
tions that he may prescribe, to grant prospecting permits for oil and gas not
to exceed a term of two years on tracts of not more than two thousand five
hundred and sixty acres. These permits applied to lands owned by the United
States not on known geological structures. The permittee was required to
begin drilling operations within six months from the date of the permit and,
within a year after the first date, drill one or more wells for oil and gas to a
depth not less than five hundred feet, unless valuable deposits be found at a
higher depth. Within two years from date of permit he was required to drill
for oil or gas to an aggregate depth of not less than two thousand feet un-
less valuable deposits be found before reaching that depth.

Some of the other features of this act were: Title to mineral deposits
named in this act could no longer be secured under patent, except such de-
posits as were included in valid locations exisiting at the date of the act; the
right to produce such minerals could be secured only under permits and/or
leases issued by the government, which such documents, in such instances,
should reserve substantial royalties to the government; the acreage which an
individual or corporation could operate, directly or indirectly, was limited;
operations were required to be conducted under the supervision of the de-
partment of the interior; the state in which production of minerals should be
secured was given a share of the royalty resulting from such production; and

30. Leases Upon Naval Oil Reserves, report No. 794, United States scnate, sixty-
eighth congress, first session.
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consent was given to taxation of the property of producing agencies by the
states.

There are two features in the lease drawn by the department of the
interior under the authority of this act. Precaution is taken by the govern-
ment to sce that the lessee does not permit any physical waste of oil and gas
to take place either in the drilling or in the operation of the well or wells.
The second feature is rarely seen in leases on private lands. 'This provides
that whenever the average daily production of any oil well shall not exceed
ten barrels per diem, if in the judgment of the lessor the wells can not be
operated successfully upon the royalties agreed on in the lease the amount
of royalty shall be reduced. If this clause were incorporated in all commercial
leases it would permit the operation of wells that otherwise would have to
be abandoned and the recovery of more oil that otherwise would be lost. Wells

that are below the margin at certain price levels could be restored to the mar-
gin and made economically productive.

Several amendments to this act have been passed for the purpose of ex-
tending the time during which the secretary of the interior for good cause
shown may extend permits. The act has been amended in such manner

as to limit the rights of claimants under it, in their holdings to an acreage
basis.

This act has had considerable influence on the economic structure of the
public land states. Millions of dollars have been spent in the exploration for
oil. Industrial activities have been stimulated. Roads and bridges have been
built. Camps and villages have been established. Oil machinery, tools, pipe,
and other materials have been manufactured in or imported to those states.
Refineries and pipelines were constructed. All this activity has increased the
pay rolls. Property values have increased and the states have benefited from
increased taxable values and tax collections. The division of the royalties
by the government with the states benefited them materially. The total pay-
ments to the states from receipts under this act to June 30, 1929, amounted to
$23,820,929.32. ‘The largest share went to the state of Wyoming during this
period with a total of $18,715,816.87.*

For several years the department of the interior extended its efforts to
bring within the cperation of the act as much of the public domain as pos-
sible in order to increase the royalties accruing to the government. Very
shortly after President Hoover assumed his duties as president, having pre-
viously served on the federal oil conservation board through virtue of his be-
ing the secretary of commerce, he made this announcement on March 12, 1929:

31. Annual report of the secretary of the interior, 1929, p. 124.
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There will be no leases or disposals of government oil lands no matter what category they
lie in, of government holding or government controls except those which may be mandatory
by congress. In other words, there will be complete conservation of government oil in this
administration.

Conforming to President Hoover’s policy of conservation of oil and gas
resources Secretary Wilbur of the department of the interior on March 16,
1929, issued a departmental order appointing a committee of three to pass up-
on outstanding permits to prospect for oit and gas on government lands and to
make recommendations as to which of those permits should be cancelled.
The members of the committee appointed were: The commissioner of the
general land office, the director of the geological survey, and the solicitor of
the department. The order also laid down the general policy with relation

to the permits to be followed by the department. The order as released to the
press follows:

The federal oil conservation policy announced by President Hoover will be energetically
executed by the interior department. :

There are more than 5,000 applications for oil and gas permits on public lands pend-
ing in the general land office in Washington and an ‘unknown number in the field offices.
Steps were taken several days ago toward the rejection of all such applications, and vrcgistcrs
of local land offices have been instructed not to receive new applications.

Probably in none of the cases on hand has the applicant expended money for develop-
mental purposes, although he may have gone to some expense in opposing conflicting claims
or furnishing additional evidence in support of his application.

Where land covered by pending applications is likely to be drained by adjoining wells
on privately-owned lands, the question of granting permits on government land will be
considered in the light of facts developed by departmental investigation.

With regard to the 20,000 outstanding permits on public lands, the department will
deal fairly with holders who have been diligent in maintaining their equities. Where actual
drilling operations have been started and are being continued, opportunity will be given to
carry on developmental work to determine finally the character of the land. Immediate
steps will be taken, however, to cancel all such permits where no drilling has been done or
moncy spent in development.

To determine the facts in connection with existing oil and gas permits, I have named a
committee consisting of the commissioner of the general land office, the director of the
geological survey, and the solicitor for the department. They will consider the extent of
operations which have been prosecuted under outstanding permits to determine whether per-
mittees have acquired equities which should be recognized and to make appropriate rec-
ommendations.

Where permits are now in good standing, either because of recent issue or previous
extension of time, no action will be taken during the remaining period covered by the per-
mit. When that time has expired, however, and the permittee has failed to comply with
the terms of his permit, he will be called upon immediately to show cause why the per-
mit should not be cancelled. This includes so-called group developments heretofore ap-
proved and in which extensions have been allowed, where permittees are engaged in a
joint drilling program, test wells being drilled by a responsible drilling company on some
of the public lands in the area covered by the permits. So long as this program is being
diligently prosecuted, no adverse action will be taken.
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No leases will be issued for oil and gas production unless required by mandate of law,
such as discovery under existing permits, as provided by the mineral leasing act, or through
the advertisement of a minimum of 25,000 acres of Osage Indian lands annually, as directed
by the act of congress, approved March 2, 1929,

Four days later, on March 20, 1929, the, department issued an outline
of the procedure to follow in carrying out its program of conservation. It
is the policy of the present administration to set an example for the industry
to follow. The United States government is the largest single owner of oil
and gas lands. If a policy of conservation is to be carried out which will be
beneficial both to the industry and to society in general the government must
take the initiative and lead the way. According to this order representative
cases may be recommended for public hearing before the secretary of the in-
terior to determine lines of policy. Those not involving expenditure of money
in development work will be denied by the general land office. The general
land office will hold for cancellation, allowing fifteen days to show cause, all
permits on which there is no prima facie evidence ‘that expenditure of money
in development work has been made. The geological survey will report to
the secretary the likelihood of oil and gas drainage of government lands in

various producing and wildcatting fields where claims of drainage are made,’

Robert D. Hawley, general attorney for the Continental Qil Company,
in an address before the Rocky Mountain Oil and Gas Association, November
20, 1929, at Casper, Wyoming, said:

The reasoning that the president’s statement of policy was made more for the moral
affect it would have upon other agencies involved, in an effort to curb overproduction, than
for conservation of production from rovernment lands, is borne out by an examination of
the facts. There was no overproduction of oil from public lands. Figures available indi-
cate that less than three per cent of the country's production was coming from lands oper-
ated under the leasing act. On March 1, 1929, there had been issucd, under section 13 of
the leasing act, 34,950 prospecting permits.  Prior to that date, 14,690 of the permits had
been cancclled. Only fifty-six leases had been issued in pursuance of all of the permits
granted. Four hundred and cighty-nine leases had been approved under the so-called relict
scctions of the act, and these, together with the fifty-six leascs issued under Secction 13,
made a total of 545 leases in existence by virtue of the leasing act on March 1, 1929,
There probably was good reason for the government to join in a program of conservation
in the state of California, but the Rocky mountain states were not producing enough oil to
permit the operation of the refineries in those states at maximum capacity. On the other
hand, the mountain states were the most seriously affected by the new policy as they were
composed, in large degree, of public domain. )

The reversal of the public land policy with special reference to oil ex-
ploration on public lands has met with a great deal of criticism from the in-
terests affected in that area. Mr. Hawley, although he did not commit him-
self in his address, said that the argument against the policy of restricting
leases on public lands were based upon the grounds that the leasing act was
in efect a compact between the United States and the public land states,
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as represented by their members in congress, intended to end their contro-
versies and promote the mining of minerals mentioned in the act on the pub-
lic domain. This compact, it is said, guaranteed to the public land states a
portion of the royalties to be derived from such operations. It is urged that by
virtue of such compact, the public land states became vested with the right
to have the purpose of the act carried out and that an executive officer of the
government is without power to disturb such rights. It was also urged, ac-
cording to Mr. Hawley, that the intent of congress, in passing the act, was to
encourage mining operations in an orderly manner, and that only congress
could change the policy laid down in the act. .

The government’s side of the question involving oil conservation on pub-
lic land is summarized very well in the annual report of Dr. Ray Lyman Wil-
bur, secretary of the interior. Dr. Wilbur said:®

Unsound exploitation of the public domain under oil prospecting permits has, in some
cases, been shocking. Although the law allows two years within which very moderate
drilling requirements may be met, and provides for extensions thereafter up to a possible
total of nine years, an examination of the outstanding permits, occasioned by the president’s
conservation order, has so far disclosed that, up to November 15, 10,995 of these permits
required cancellation for lack of diligence out of approximately 20,300 outstanding. They
have been largely. held for speculative purposes and some have been used as a basis of blue-
sky operations. The ratio of these frozen permits to the total outstanding has amounted
to about fifty per cent, representing prima facie noncompliance with the law to that extent.
No permit which has been regarded as sufficiently valuable by its holder to justify com-
pliance with the law has been affected by this order. The total area of active permits will
probably not exceed 10,000,000 acres upon which genuine development is now in progress,
as against 40,000,000 acres covered by permits before this house-cleaning was undertaken.
The public domain is being rapidly cleared of these abuses. A method of review has been
provided whereby all alleged equities under permits are considered by a departmental com-
mittee. Up to November 15, 1,512 cases had come before the committee and 1,282 of
these had received favorable action, There are several thousand similar cases under review,
awaiting decision. Very carcful consideration will continue to be given to equities, partic-
ularly legitimate development and reliable geological investigations. That the cessation of
issuance of prospecting permits has no immediate prospect of injuring the oil industry of
any of the states affected is apparent when it is considered that in the seven major public
land oil states of Wyoming, Utah, 1daho, Colorado, Montana, New Mexico, and California,
the number of wells completed to production on public lands in all of 1928 and the first
half of 1929 amounted to 249, where on March 12, 1929, the date of the conservation order,
there were shut-in wells in those states totaling 4,115. ‘The great disproportion of these
figures is occasioned by the situation in California where new wells on the public lands for
the year and a half ending July 1, totaled seventy-one wells, whereas the shut-in wells on
all the lands of the state on March 12 totaled 3,560. But shut-in wells outnumbered new
public land wells in every one of these states except New Mexico. In the absence of a
need for production from new wells, as evidenced by these figures, further exploitation of
the public domain at the present time means overproduction. and consequent further wastage
of an irreplaceable resource. :

32. 1bid., p. 10.
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According to an Associated Press dispatch of April 10, Secretary Wil-
bur’s methods in carrying out President Hoover's policy in regard to public
lands were disapproved April 9, by the supreme court of the District of Co-
lumbia. In a case brought by Richard O. Vedder of California and another
f)y Roc C. Barton of New Mexico, Justice Jennings Bailey of this court held,
in g.ranting a mandamus against the secretary of the interior, that neither the
president nor the secretary of the interior had the power to close entirely
public lands to permits for drilling for oil and gas. Justice Bailey held that

the granting of a permit request was discretionary with the department of

the interior but that the discretion was not absolute. This decision has opened

the question of exploiting government lands and it probably will not be set--

tled until acted upon by the supreme court of the United States.

After having outlined in this cha
have been established in the Unit
the problem of stabilization,
how production methods a
fect the problem.

pter the basis on which oil and gas rights
ed States and how these rights affect
it will be the purpose of the next chapter to show
nd costs through the exercise of these rights af-

33. The Daily Oklahoman, April 10, 1930

CHAPTER FIVE
THE PRODUCTION OF PETROLEU}

IT was shown in Chapter IV how the law protects the personal lib-

erty of the individual to drill for oil when and where he pleases; how

the law protects him in his property rights in respect to petroleum;
and how individual initiative is stimulated through this protection afforded by
the courts. It is on account of these basic principles of laissez faire, which the
industry has defended so religiously and which the courts so generously have
upheld, that the petroleum industry is in its present predicament.

In spite of these facts the improvement of technology plays no small part
in the stabilization of the industry. The element of uncertainty has always
been more prominent in the oil business than in any of the other basic in-
dustries. It is no less true today than it was seventy years ago that the only
way to find oil is to drill for it. Science has reduced the uncertainty to a con-
siderable extent by telling the operator where and where not, to drill. Science,
however, does not guarantee its advice.

When the first oil was discovered, operators knew nothing of geology.
They relied on “hunches” or had preconceived conclusions as to the occurrence
and nature of petroleum. A number of erroneous popular beliefs about the
occurrence of oil deserve particular mention. It is sometimes said that oil
occurs below the surface of the ground in some regions just as water does in
others. This would mean that a well in an oil region is as likely to strike
petroleum as a well in a waterbearing region is likely to strike water—that the
oil is distributed in an almost continuous sheet beneath extensive parts of the
country. 'This is not true.

Another statement frequently heard is that the oil forms an underground
“stream”, and that a lucky location for a well must lie over that “stream”.
Expensive and fruitless drilling has repeatedly shown that such “streamns” of
oil do not exist. A belief that is held strongly in some parts of the country is
that oil pools are connected—that a channel connects the pools in an oil region.
This belief is disproved absolutely by the ranks of barren wells that encircle
practically every producing oil pool in the world. Anocther erroneous idea is
that petroleum occurs in underground ponds or lakes. In fact, prospectuses
of some oil companies have referred to “lakes and rivers of oil,” giving the
idea of great caverns filled with oil. Not a cavern has been found in any of
the oil fields in the United States. Oil is really contained in the tiny open-
ings between grains of sand, in the pores and crevices of a crystalline lime-
stone, or, as in the largest wells, in the comparatively small openings of a very
porous rock. '
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Superstition and ignorance have contributed their part in the exploration
for oil. Peach twigs and “doodle-bug” methods were relied on more than
science. Geology was looked on in askance. Even today there are oil men
of the old school who view the geologist with suspicion. ‘The establishment

- of departments of geology within the organization of oil companies is some-
thing of comparatively recent date. The fear of famine during the war and
immediately thereafter caused the oil men to rely on the geologist more than
ever before. He has proved his worth in the years that have followed until

today no producing company of importance attempts to get along without his
services,

Service of Geology in Oil Production

Thirty years ago operators were not so skillful, and they were also quicker
to believe that a pool had been drilled completely or an area condemned, than
they are today. Also, and perhaps most important of all, they did not then
have the advantage of the intensive application of geology to the discovery
and development of oil that has contributed so much to the discovery of new
pools, particularly in the Mid-Continent, Rocky Mountain, and California,

fields, during the past ten years. It may be predicted confidently that as new

pools become scarcer and harder and more expensive to find, oil operators will
call upon geologists more and more to study intensively the old pools, either
those that have been abandoned or those that produced only small quantities
of oil, and that the studies will result in the discovery of oil in territory that
is now looked upon by most men as almost worthless,

In many fields two or more “booms” have followed the discovery either
of new oil-bearing beds below the ones first developed or of an extension of the
field in some direction where the dry holes that bordered the area that was
originally productive were due to some local cementation or to a lack of poros-
ity or some other condition in the oil sand and did not mark the true edge of
the pool. The surprising thing is not that these discoveries are made but that
they have led to so litde drilling in search of new sands and of extensions of
pools in fields where production started many years ago and that geologists
so generally devote their time to a hunt for new producing areas and neglect

so much the work that would lead to the complete development of the older
fields. T :

The first method used by the geologist in his atterpt to locate oil was
through a study of the surface. Surveys were made, elevations were taken, in
order to find the high point of the structure studied. This indicated an anti-
cline. Since the earth’s surface is in layers of different kinds of formations

lying approximately parallel to each other, the position of the top formation -

would indicate the same position of lower formations. After surveys were
made of the surface and wells put down, the information derived from the logs
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of the wells assisted the geologist to make subsurface surveys of the patticula.r
area by correlating the data obtained from the logs. Opera.tors, from tl'1e earl.l-
est times, have kept some kind of record of the formations found in their
wells. These data were considered personal property. Many of them were
crude and incoherent. As time went on these logs have become more com-
plete. Practically all the oil producing states now require the operators to file
well records with the proper constituted authorities. These records are a
matter of public information and are published at regular intervals. Until
about 1925 there was very little analysis of the formations drilled. Today ac-
curate sampling, coring, chemical and geological laboratory studies have be-
come established functions of the oil company’s geology department. Pale.on-
tology has been taken out of the realms of the academic cloiste.r and is l?cmg
applied to practical purposes by petroleum prospectors. In this way science
has assisted the industry by directing the operators to drill in the most favorable
locations, thus eliminating the expense in putting down wells in a haphazard
fashion with a greater percentage of dry holes.

The geologist does not claim to be infallible in judgment. He has often
erred.  Again, the indications may have been of the most favorable nature as
far as surface structures are concerned but the subsurface structures did not
run true to calculations which fact caused the operator to spend his money on
a fruitless test.

One of the most important problems with which the producer has to deal
is the development of his oil properties in such a manner as to realize .the
largest possible returns at a minimum cost. Promiscum'xs drilling is somet'hmg
no operator can afford. It is important both from a socxa! and from. a business
viewpoint to know the extent of the oil bearing lands in the United States.
The United States geological survey, the Oklahoma geological survey and the
surveys of various states have been making a study of these resources for hal.f
a century. Federal authorities knew as far back as 1883 that thefe were oil
and gas fields in Oklahoma and Texas, and perhaps in other portions ci the
Mid-Continent region, although the first oil production in Oklahoma was not
found until June 25, 1901, when the first well was brought in at Red Fork be-
tween Tulsa and Sapulpa. In 1883 the department of the interior sent Colonel
‘Bowers, well known geologist of his time, to the southwest to lo.cate and skfztch
possible oil fields. Much of the work that his party did has aided materially
oil companies today in the location of oil properties.

The business of finding oil involves so much expense that it is important
to know exactly where to put down the well. Surface geology is important
but inadequate in locating the deeper fields. After an area has been leased the
larger companies employ the core drill to assist them in reducing the element
of chance.
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The geologist through the study of the cores taken by the diamond drill
can determine the character and extent of the structure—the depth, porosity,
thickness, gas content, saturation and water limit of the sand; and approxitnate
the gas pressure and volume of oil output. With these facts, the producer is
assured economical operation because he can drill wells so as to penetrate
sands only to the most productive point; he can space wells so as to secure

~ maximum production from each well; he can limit wells so as to conserve gas
pressure and insure natural flow over the longest possible period; and he can

space wells so as to increase the life of the well with consequent reduction in
operating costs. l

It is a frequent occurrence in the oil country for a company to go back
with a core drill over an area that has been worked by surface methods and
find considerable inaccuracy in the latter method. The experience of the Pure
Oil Company and the Twin State Oil Company is not uncommon. These
two companies had surveyed an area in Payne County, Oklahorna, by working
the surface rocks. After locating the “high” by this method they drilled a well
jointly which proved a failure. Thinking that some error had been made they
worked the area again with surface methods and came to unsatisfactory con-’
clusions. They then decided to test the area with a core drill and found they

had been off the true “high” by a quarter of a mile. The second well they
drilled was a success.?

Although the surveys of the federal government and the various states
have done considerable work in the location of possible areas where petroleum
is likely to be found, it is the oil operator who spends the money, whether it
is his or some one elsc’s, to locate oil definitely by actual drilling operations,
Before undertaking this expense other scientific devices are employed. There

'is no way to estimate accurately how many millions of dollars the oil com-
panies have spent in the exploration for new oil fields. '

Applications of Geophysical Methods
The physicist has been called in by the geologist to assist him in his work.
The physicist has contributed the torsion balance, seismograph, and the mag-
netometer to aid in the finding of oil. No device has been constructed yet that
will locate definitely possible oil resources. However, these instruments have
reduced greatly the element of chance and this fact alone justifies their use.

The geologist is primarily interested in locating uplifts. It was explained
in a previous chapter that it is in these high places in the structure that oil and
gas are more than likely to be found. Geologists often compare the shape of
these formations to that of an inverted saucer. It was also mentioned in a pre-
vious chapter that the formations in which oil and gas are found lie under

1. J. L. Dwyer, "Core Drilling Di M * i
Scptoaber 39, 1927',1’. e g Discovers Many Pools,” Tke Oil and Gas Journdl,
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impervious rock. Frequently these structures lie so deeply beneath the surface
of the earth that it is impossible to detect them without the aid of special in-

struments. The principal instruments used are the torsion balance which

employs the principle of gravity; the seismograph, the principle that sound
waves travel faster through dense rocks than through loose rocks; and the
magnetometer, the principle that deep-seated hard rocks contain more magnetic
material than softer rocks or less dense formations.

Geophysical methods were first used successfully in the location of salt
domes on the Gulf coast. So marked was the success of these methods in this
area that their use rapidly spread to other areas where they did not prove to
be so successful. Geophysics as applied to the location of oil bearing sands is
still in the experimental stage. As these devices are improved the more easily
will it be for the operators to determine the extent of the oil bearing areas. Once
this fact is determined the programs of drilling, proration, and unit develop-
ment will be more easily carried out. Research in the development of geo-
physical instruments has gained more headway in Germany than it has in this
country. However, ninety per cent of the work of the geophysical consulting
companies of Germany is done in foreign countries."

Dr. George Otis Smith, director of the United States geological survey, in
testifying before the federal radio commission on November 13, 1928, empha-
sized the importance of geophysical methods in oil exploration especially as
they influence the economics of oil production. Dr. Smith’s testimony is
quoted here in part:

‘T'o me conservation of oil involves stabilization of an industry which since the begin-
ning of its history in 1859 has suffered serious ups and downs. In planning that stabili-
zation, no condition would be more effective than the assurance of adequate supply for at
least a few years ahead. President Coolidge spoke of the necessity of drilling “many thou-
sands of new wells each year” and the oil conservation board reported that “the annual
production during many years has been sustained by the discovery of sufficient new fields
each year to maintain a very large contribution from this flush flow. Therefore, supply
equal to our present demands hangs definitely upon the rather precarious basis of repeated
new and important discoveries.” It is this uncertainty that introduces a big hazard into an
industry upon which the public depends for an increasing proportion of its fuel. To reduce
that hazard would be in the public interest.

Related to the hazard of uncertainty in discovering new pools as needed is the loss in
efficiency and economy incident to operating pools whose limits are not well determined in
advance. The orderly operation of oil pools urged upon the operators by the federal oil
board as a conservation measure of the first order of importance and now no less desired
by the leaders in the oil industry is an economic ideal requiring a definite knowledge of the
oil structure., ‘The united and co-ordinated effort recommended by the government places
upon the operating companies the burden of better engineering in advance of opening up
a new field. The better economics in oil production asked in the interest of the public
necessarily, then, involves the adoption of a new technique by the industry,

2. A. C. Heiland, “Development in Science of Geophysics,” The Osl and Gas
Journal, October 10, 1929, p. 186.
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The oil pools that have yielded the ten billion batrels of our past production have been
discovered in considerable part on geologic evidence afforded by surface indications. But

more and more, as the production of these known fields declines, the hunt must be ex-,

tended into areas where the surface rocks afford little or no clue of what lies beneath,
Fortunately through the newly developed and scientifically applied methods of what has
been termed geophysics the trained searcher for oil is now enabled to see far below the
earth’s surface and to detect and locate geologic structure favorable for oil accutnulation,
As always in the past, the drill is still the instrument that actually finds the oil, but the
geophysical methods afford the means of making exploration by the drill far more effective
and far more economical. Capital and labor are both conserved in finding oil by the pse
of these new methods. 1 believe such conservation of economic forces to be a matter of
public interest.

Tie smarch foo and Hocking oct of addizonal efl pools is plainly in the interest of off
conservation, because underground reserves of oil where nature stored it, once detertnined
as to place and to approximate contents, would surely tend to stabilize the business of
producing oil. Moreover, this storage of oil in the original package avoids the cost of
storage in steel tanks and the risk of attack from the air, whether the destroyer be nature
using lightning as a weapon or an encmy plane using bombs.

In attaining this desired end of establishing underground Yescrves by the producing
companies, no agency promises more effective service than the geophysical methods of pre-
liminary exploration. ‘These methods are expensive to operate, but they save much of the
money that would otherwise be wasted in drilling dry holes. For such geophysical explor-
ation to be undertaken by the government's own scientific bureaus would involve expendi-
tures far beyond the scale of present appropriations to the civil branches of the government.
But any help that the government can extend to the private corporations that perform this
public service would seem to be the best of public policy and directly in line with Presi-
dent Coolidge’s instructions for the government to join forces with the oil industry in

working out the problem of oil conservation.

The record of well completions in the United States show that the per-
centage of dry holes to wells producing oil and gas, or wells producing oil or
gas, is increasing. The figures in Table IV show that the percentage of dry
holes has increased from ninetcen per cent in 1908 to thirty per cent in 1927.
The Mid-Continent Oil and Gas Association has made a tabulation of the
production of the initial or test well on each lease in Kansas and Oklahoma.
According to their records sixty-five per cent of the initial wells drilled in 1928
came in dry. This was in increase of 8.6 per cent over the record for 1920,
The figures of the Mid-Continent Oil and Gas Association for all the states
east of the Rocky mountains reveal an increase in the percentage of dry holes
from twenty-four per cent in 1920 to 32.7 per cent in 1928

According to The Oil and Gas Journal,* dry holes, abandoned wells and
fishing jobs in the Greater Seminole area of Oklahoma have cost oil com-
panies, individuals and drilling contractors operating in that area $10,581,200.
One out of every six wells completed in that section—conceded to be the
greatest light oil field ever discovered up to that time—has been dry while

3. American Petroleum Institute, Perroleuni—Facts and Figures, 1929, pp, 98-99,
4. “Scminole Failures Cost $8,203,000,” T4e Oil and Gas Journal, October 27, 1927, p. 33.
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TABLE 1v*
Wells drilled fog oil and gas in the United States in 1859-1927
Year Wells ‘ Dry Holes
Completed Total  Percentage

1859-1907 (a) 287,922 (a) 54,940 19
1908 16,909 3,214 19
1909 18,327 3,404 19
1910 14,940 2,422 16
1911 13,768 2,363 17
1912 17,180 2,855 17
1913 25,590 4,282 17
1914 23,137 4,142 18
1915 14,157 2,981 21
1916 24,619 4,039 16
1917 23,407 4,851 21
1918 25,687 5.613 . 22
1919 29,173 5,986 . 21
1920 33,911 7,364 22
1921 21,937 5,160 24
1922 24,689 5,332 22
1923 24,438 5.883 24
1924 . : 21,888 5,044 23
1925 25,623 6,734 26
1926 29,319 7,965 27
1927 24,143 7,210 30

740,764 151,784 20

(a)From Papers on the Conscrvation of Mineral Resources, United States Geological
Survey Bulletin 394, 1909, pp. 30-50.
*Bureau of Mines, Petroleum in 1927, p. 577.

19.3 per cent of all the wells completed in the area were either dry or aban-
doned. Fishing jobs in the Seminole area, exclusive of the Little River pool,
up to October 1, 1927 represented a cost of $2,378,200, while the time spent on
these fishing jobs, totaled, exceeds thirty-two years. This would leave a bal-
ance of $8,203,000 to October 1, 1927, spent on wells that were a failure.

It would appear after a superficial investigation of data presented that
scientific methods have been of little benefit to the industry in eliminating the
tremendous expense incurred in drilling dry holes. The question might be
inverted, what would the percentage have been with its attending cost had the
industry not used these methods? It is impossible to estimate the savings.
There is no way of finding out, since the companies engaged in the business
have no records. Evidently scientific methods pay because oil producers are
spending more and more money every year in these channels.

The Wildcatter and His Influence
A very large per cent of these dry holes were drilled by wildcatters® The
percentage in proven areas is much lower. There is no class of individuals

5. A wildcatter is a person, individual or corpomte,.who un(:lertnkcs to explore for
oil in unproven tertitory, The term is almost as old as the industry jtscl and is as respect-
able as the most scientific usage in the oil industry’s tcrmm?logy. It had its origin in the
early days in Pennsylvania. When the drillers and other oil field workers came to towhn,
on being asked where they had been, replied that they had been up the creek with the
wildcats. This term has been universally applied to those engaged in drilling for oil in
virgin territory,
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anywhere so imbued with the spirit of optimism as the wildcatter. He can
always see success just ahead of him. The end of the rainbow is at the bottom
of the next well. Their enthusiasm is frequently contagious and they succeed
in persuading others to risk their money with them. In fact, some of them
are 5o full of enthusiasm that they can persuade others to risk all the money,
There is always a sufficient number of the successful wildcatters to fan the
flame of hope. Their ostentation is always in evidence. The failures are soon

forgotten. If they are wiped out completely there are always others with new
hope ready to take their places.

The institution of property rights, as explained in a previous chapter, is
responsible for this type of operator. He is often blamed for the plight in
which the industry finds itself in the recurring periods of overproduction.
However, the wildcatter is not entitled to all censure. He is deserving of
commendation as well. Through his energy, initiative, and optimism the
world has not wanted for petroleum. He is responsible for fields that prob-
ably never would have been discovered without him—for- this he has been
blamed. The critics of the industry maintain that society could have gotten
along without them for years to come. To some extent this is true. How-
ever, it is not the discovery of the fields that has wrought the damage. It is
the unrestrained production that has done the harm. The very presence and
knowledge of these resources have kept the price of petroleum and its products
within reasonable bounds. Had these resources been unknown, or known to
only a few, the prices would have been so high that the same critics would have

spent their energy carping about the high prices of petroleum products or -

spreading the fear of famine.

There have been 59,139 dry holes drilled in the United States east of the
Rocky Mountains in the period 1920 to 1928, inclusive. Allowing $10,000
per hole, and this is a most conservative estimate, $591,390,000 have been
spent in unproductive effort in the industry in the space of nine years.! Al
though this sum is a social cost it has not all been borne by the industry. A
good part of the investment in dry holes has been contributed by outsiders.
The per cent of outside investors in wildcat properties was larger from 1920
through 1925 than it has been since that date. It costs more to drill wells to-
day because the prospector must drill deeper, therefore, much of the prospect-
ing like that going on now in the Oklahoma City area is by companies well
financed to undertake the enterprise. _

The average gross cost of drilling dry holes in the United States in the
year 1928, estimated by the American Petroleum Institute, was $165,799,000,
The estimate for the period 1920-1928 in the preceding paragraph is, therefore,
shown to be extremely conservative. At no time during this period was the

6. American Petroleum Institute, op. cit., p. 98.
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average cost in Oklahoma less than $23,000. The American Petroleum Insti-
tute’s estimate of dry hole costs for the United States in the year 1928 is shown
in Table V. »

: TABLE V . .
Estimated Cost of Drilling Dry Holes in the United States in 1928.* .

District Number of Estimated Estimated

Dry Holes Cost Cost of

the Well Drilling
1,227 $45,000 $ 55,215,000
gl:::;l;:ma 455 25,000 11,375,000
North Central Texas 1,810 10,000 18,100,000
East Central Texas 101 19,000 1.919,000
West Texas 307 35,000 10,745,000
Panhandle of ‘Texas 89 40,000 g.;ggggg

Southwest Texas 311 20,000 ,220,
Gulf Coast 628 28,000 17,584,000
North Louisiana 235 24,000 5,640.000
Arkansas 178 15,000 2,670.000
New Mexico 45 60,000 2,700,000
Wyoming 65 35,000 2,275.000
Montana 120 15,000 1,800,000
Utah 7 50,000 350,000
Colorado 70 50,000 3,500,000
California 191 90,000 17,190,000
Eastern Fields 1,239 4,000 4,956,000
ToraL 7,078 $23,425 $165,799,000

*Well completion figures from The Oil and Gas Journal. Costs estimated by Ameri-
can Petroleum Institute. Petroleum—Facts and Figures, 1929, p. 118.

The tremendous cost expended in the production of oil is a burden that
must be borne by those who make the expenditure. It cannot be shifted to the
consumer of petroleum products. The reason for this will be explained in
the next chapter.

Sometimes the risk of wildcatting is borne on a co-operative basis by those
interested in the properties involved. A wildcatter will block a large acreage
and sell off interests to others with’ the understanding that a well will be
drilled in a certain location to a certain depth. If the well comes in dry the
area has to some extent been proved worthless. If the well is a producer then
those who have purchased interests are “sitting in” with good leases near the
discovery wells.

Frequently an operator in wildcat territory is able to persuade adjacent
property holders to contribute “dry hole money.” It is cheaper for a group to
test an area on a co-operative basis than for each one to undertake it by him-
self. The operator persuades the holders of the adjoining leases to contribute
toward the expense of drilling the well. If the well comes in dry their territory
has been proved at a less cost than if they had drilled the properties them-
selves to find out. If the well comes in a producer, according to the usual
terms of the agreement, the contributors of dry hole money are released from
this obligation because the operator can be reimbursed from his own properties.
Many large companies have assisted operaters to prove wildcat terrivory. It



80 STABILIZATION OF THE PETROLEUM INDUSTRY

is more economical to contribute “dry hole money” than to undertake the en-
tire expense of drilling a well. Recently the larger companies have refrained
from making contributions of this sort in the interest of conservation. Too
much oil has been on the market. To assist in carrying out the proration
schemes in operation in most of the major fields all plans that would result in
increased production have been abandoned except in those places where drill-
ing is necessary to protect one’s own rights. It would be entirely inconsistent
for a company to urge proration of production in a highly productive area and
contribute “dry hole money” to others to bring in a new area that has no
economic justification.

Improvement in Technique

Not only has the science of oil exploration been put on a more scientific
basis, thus eliminating to a more or less degree the element of chance and to
this extent aiding in the stabilization of the business, but improvements in the
technique of drilling and extraction of oil and gas are contributing their part,
The industry will have taken a forward step towards conservation when it will
have eliminated waste through reduced cost, through increased recovery at
the same cost, or through increasing the cost so as to obtain a greater propor-
tion of recovery. Engineers engaged in this branch of the profession are de-
voting a great deal of time and thought to this phase of the question. Such
organizations as the bureau of mines, United States geological survey, Ameri-
can Institute of Mining and Metallurgical Engineers, American Petroleum In-
stitute, American Assaciation of Petroleum Geologists, Mid-Continent Oil and
Gas Association, and others are giving a great deal of attention to the subject.
Through the papers read before these societies, through publication of their
proceedings and scientific reports much information is being interchanged that
is working for the good of the industry.

It is the concensus of opinion among petroleum engineers that there is
more oil left in the sands than is taken out. According to J. O. Lewis, former-
ly with the bureau of mines,

opinions on the amount of oil left underground have ranged from twenty-five to ninety per
cent, the commonest estimate being about fifty per cent. Precise data have never been sub-
mitted with any of the estimates, they being frankly generalities based on the judgments
and experiences of the estimators. Some of the estimates are as follows:. White, twenty-five
per cent for oil sands of West Virginia; Arnold and Garfias, forty to sixty per cent for the
oil sands of California; Ashburner, nincty per cent for the oil sands of Pennsylvania; Dunn,
twenty-five to eighty-five per cent; Naramore, ninety per cent; Washburne, thirty-six to.
sixty per cent.”

The problem of extracting the oil from the sands is a very complicated
one because of their varying characteristics. Dr. W. P. Haseman, formerly

7. J. O. Lewis. Metkods of Increasing the Recovery from Oil Sands, Bulletin 148,
Bureau of Mines, 1917, p. 25.
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physicist for the Marland Oil Company, very lucidly describes the nature of
underground oil reservoirs in the following paragraph:

" An unexplored oil field is essentially 2 defined underground reservoir consisting of a
porous formation and containing a fluid mixture of hydro-carbon liquids, vapors, and gases
under certain conditions. The reservoir left intact contains the fluids either as a liquid with
the vapors and gases held in solution by pressure or as a homogencous or mixture of the
liquids, vapors and gases under pressure and with varying chemical and physical properties.
The fluids are confined and held under pressure, with the gases often segregated largely
in the structurally high part of the reservoir. The porous formation inside the reservoir is
made up of discrete particles of quartz and limestone, or other materials, which are irreg-
ular in size and shape, and more or less tightly cemented with varying materials. As a
result the pore openings are also very irregular in size and shape, and form winding chan-
nels through which the fluid mixture must pass.’

The porosity of sand is a matter of high importance in the recovery of oil.
As far back as 1898 Dr. C. S. Slichter showed that the porosity of sand com-
posed of spherical grains of uniform size is independent of the size of the
grains and is dependent exclusively upon the arrangement of the grains. He
proved by mathematical methods that, for spherical grains of uniform size, the
porosity is 47.6 per cent for the least compact arrangement and twenty-five per
cent for the most compact. Intermediate conditions between these two ex-
tremes are estimated between twenty-six and forty-eight per cent” Since oil
sands are not generally composed of spherical grains of uniform size, their
porosity is frequently much less than twenty-five per cent.

The study of oil production methods by the bureau of mines and by pri-
vate agencies in regard to the amount of oil originally present in oil-bearing
formations reveal that in most cases the total production of a field is depend-
ent upon the available gas rather than upon the available oil. When the gas
in the sand is exhausted oil production is stopped regardless of the amount
of oil left in the reservoir. It is, therefore, highly important that the gas be
conserved to the most economical use. According to the bureau of mines,
studies of oil and gas ratios have indicated that much of the available gas has
been wasted as far as its effectiveness on oil production is concerned.”

Efforts at Odl Conservation

Under our present system of property rights and individual initiative it is
very difficult to enforce any kind of conservation program unless it can be
proved that money can be made by it. Conservation, in the abstract, may have
a wide academic appeal but not in the ordinary courses of economic activity, ex-
cept where it is evident that a profit can be realized. The pressure is too great
in the present economic set-up. Bills and dividends must be paid.

8. W. P. Haseinan, “Value of Gas in Petroleum Production,” The Oil and Gas Jour-
nal, December 8, 1927, p. 96.

9. C. S. Slichter, “Theoretical Investigation of the Motion of Ground Waters,”

United States Geological Survey, ninetcenth annual report, 1898, Part 2.
10. Bureau of Mines, Serial No. 2732, 1926, Introduction.
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Oil has no value until it is brought to the surface. Unlike oil, gas is
vatuable under the surface and above it. Its chief value lies in its ability to pro-
pel the oil to the top of the ground. If oil companies in their cost accounting
would take into consideration the value of the gas, compressed by natural
forces and found with oil, its value would be increased greatly.

Most of the producers are lending their best efforts today to the greater
utilization of natural gas in the production of oil. T'here are always some in
any proposed co-operative plan who hold back. It is, therefore, necessary for
the state to bring into being laws to protect the best interests of the group,
Oklahoma, Texas, California and some of the other oil producing states have
legislation regulating the use of natural gas.

The Lyon gas conservation law of California that went into effect Sep-
tember 1, 1929, is the most recent legislation dealing with the subject. R. D.
Bush, state oil and gas supervisor, is quoted in The New York Times re-
garding the procedure under the law.

It is my duty to ask the state director of natural resources cither to order a hearing
before me as supervisor or bring action in the superior court for an injunction restraina
ing unreasonable waste of natural gas whenever I find that natural gas is being blown, re-
leased or allowed to escape into the air and the person responsible makes no showing of
necessity to take his particular case out of the statutory presumption.

The following is a proposed plan for disposition of natural gas in the Los Angeles
basin and Ventura fields:

First, that the amount of gas sold to the gas companies shall be taken pro rara from all
the producers but that the companies having the contracts shall receive the payment for
such gas in accordance with the terms of their contracts as though their own gas had been
delivered thercunder.

Second, that all pas used in the field for fuel or other operative purposes shall be
taken pro rata from all the operators in that field.

Third, that all gas used for repressuring in the field from which the gas is produced
shall be taken pro rata from all the operators in said field who shall contribute pro rata to
the cost of injection of the gas.

Fourth, arrangements are being attempted for removing gas from fields and storing
the same in distant reservoirs. If this can be worked out, it is understood that type gas so
stored will be taken pro rare from the producers and without charge to the producers for
injection or transportation. This gas, when recaptured, will belong to the operators con-
tributing toward the cost of injection subject to such arrangements as can be made with
the owner of the reservoir.

Fifth, whenever pro rara is used in this plan it is to be undetstood that it js the pro-
portion which the producers’ maximum oil and gas ratio to be hereafter established bears
to the total maximum production of the field under the same limitations.

The effects of this law is being watched with a great deal of apprehension
by the producing interests. One of the difficulties in the way of its enforce.
ment is the pro-rating of pipeline capacities. Another thing, numerous ex-
hausted wells have been leased by operating companies with the intention of

1. The New York Times, September 1, 1929.
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using these wells for the storage of excess gas produced by well drilling oper-
ations. According to statements in the press, the law is also described as being
confiscatory and, therefore, unconstitutional.

There has not been sufficient time to make a full appraisal of the results
of this law. Before it was passed much progress had been made in gas con-
servation in California but, at that, only forty-five per cent of the total surplus
was being conserved in 1928.*

According to Dr. George Otis Smith, director of the United States geo-
logical survey, one billion cubic feet of gas a day were being utilized. the lattelr.
part of 1927, and as many were being blown into the air as were being used.
The importance of this law is readily seen.

The federal oil conservation board in February asked congress for a small
increase in appropriation for the fiscal year ending June 30, 1930. One of the
things included in its program for next year is to try to bring about an enact-
ment of uniform laws, or as nearly uniform as possible, for the conservation
of oil and gas through state legislation with the board co-operating and wag-
ing an educational campaign.

According to Professor H. C. George,* director of the school of pe.troleum
engineering of the University of Oklahoma, some interesting concluslox?s'arc
made from results secured by Professors Wilbur F. Cloud and William
Schriever in connection with the American Petroleum Institute project, number
33. They find that since the decrease in flow from an oil sand to a well is due
to an escape of gas from the oil in excess of the gas-oil ratio and t'he obstruc-
tion resulting from the presence of this gas in the form of bubbles in .the sa.nd
near the well opening, caused by the excess gas coming out of solution with
the decrease in pressure as the oil approaches the well, why not in new fields
try the experiment of operating all wells with no well producing at less than
the initial rock pressure. Professor George illustrated the theory as follows:

Let us take a hypothetical case. Suppose you have a small closed structure with an initial
rock pressure of say three hundred pounds to a square inch. Assume that all wcl.ls':fre com-
pleted before any are produced. Build up a differential pressure above the initial rock
pressure by compressing gas or air and introduce this compressed gas into l':cy.wclls and at
the producing wells maintain a back pressuie on the sand equivalent to the lmual' rock pres-
sure, The building up of this differential at the key wells should cause th.e _oxl to move
towards the producing wells with none of the gas coming out of solution within the santzl,
and we should have the same condition of flow as when dead oil or oil free from gas is
flowing through a sand. o '

Operators use both natural and artificial methods in obtaining the maxi-

mum ultimate recovery of oil. Ultimate recovery is the total amount of oil

82.
12. R. D. Bush, Petroleum World, Los Angeles, Vol. 13, chtobcr,.l92§, p- )
13. George Otis Smith, “Gas Conservation Sorely Needed in California,” The 0l
!, February 20, 1930, p. 46. . R
and f‘;" lil“."g. George, ’:'Possiblc Method of Conservation of Oil and Gas,” annual mect-
ing of the American Institute of Metallurgical Engineers, New York, February, 1930.
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which may be recovered economically from the well. When considered with

respect to a lease or pool, it is the total amount of oil that can be recovered

economically from the area or unit under consideration. ‘The forces of nature
which may be utilized are £as pressure, water pressure, gravity, and a combi-
nation of these.

The greatest improvements in the artificial methods of oil recovery have
been made in the decade since the war. The artificial methods that have been
most generally employed are the air-gas lift, controlled pressure operation,
repressuring by air, or gas, or both, and the artificial water drive. None of
the artificial methods is very eflective where the surface rights are cut into
small holdings unless there is co-operation among them. The air and gas will
pass through an open channel to the neighboring property and unless his well
can be controlled, the waste of pressure makes operation prohibitive. Leases
of ten, twenty, and forty acres are too small for independent operation. It is
important that the pool be operated as a unit to obtain the maximum results®

. Proper Spacing of Wells ‘

The problem of proper spacing of wells is an important one both from an
engineering and an economic viewpoint. Each pool is a problem in itself be.
cause of the differences in gas pressure, initial production, character of the ail,
depth of the productive sand, character of the sand, thickness of the sand, and
geologic structure, The principal economic considerations are distance from

the market, cost of development, cost of operation, interest on invested capital,
the price of crude oil and gas.

The present system of property rights, in actual practice, is the most potent

factor in determining how many wells shall be drilled in a given area. Oper-
ators are required to drill offset wells, The greater the number of property
interests involved the greater the number of wells that will have to be drilled.
In the Oklahoma City field which has been producing for little more than a
year the first well was drilled on a forty acre location. ‘The acreage in this
field is controlled by a few large companies. For a short time after the dis«
covery well locations were made with one well to each forty acres. It was

not long, however, until competition increased, until the locations today are

one well to each ten acres. Production has been moving toward the corporate
limits of the city where much of the land has been cut up into town lots. The
larger companies interested in this field have been endeavoring to persuade
the town lot owners to consolidate their holdings into community interests
thus eliminating excessive drilling. They have not been successful in consoli-
dating all these interests. At the present time wells are being drilled on lo-

cations considerably smaller in area. The Long Beach, California, pool is the
most classic example of close order drilling.

I5. J. O. Lewis, “Methods of Recovering More Oil from Depleted Fields,"” National
Petroleum News, February 24, 1926, p. 81.
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Not only is the extent to which surface rights are divided a factor ilnﬁwlzll
spacing but custom has come in as an important influence. In several fields
the operators have grown accustomed to space the wells one to each tleln acr;:s.
As these operators extend their activities into other arcas.the)f fo (Lw t :
methods they were accustomed to in the older fields and with little thought
space the wells in the new fields the same way- .

A review of the literature by engineers on the problem of well spacing re-
veals the fact that no definite rule can be laid down how far apart wel!s sh[oul:
be put down in any given area. There are too many variable 'factors mv;:) ved.
Several scientists and engineers have worked out mathematical 'fom:u ae t.o
assist in the solution of the problem. In his work on the theoretical “Investi-
gation of Motion of Ground Waters”,” Dr. C. S. Slichter worked out formu-
lac which have been the basis on which others have constructt.ad th.elrs.. A}::-
cording to Professor Lester C. Uren, professor of petrol.eum engmee;mg int ;
University of California, efforts based on the mathematical method of approac
are futile.” . _

A superficial glance at the problem might lead.one to the concfusxon,tz;ls-
suming that there is no interference of property n.ght.s, th'at, the evc;]erf L;
number of wells, the better. Some confusion in t.hmkmg is due to the alcl
that production per well is confused with productlc.m per acre.chwer chi;
on a given area throughout the life time of production may pro &se ;10}::356‘
per well and produce less oil per acre. In a study made by Pr. d.w. Hase
man™ based upon data recorded in a paper by W. W. Cutler,.]r., and Wa ”exi{ .
Clute on “Relation of Drilling Campaign to Income from QOil Propcrt;es, Re-
ports of Investigations, Serial No. 2,270, Auglfst, 1921, bur.eau fo mmtlels,
the fact is brought out that there is a greater ultimate pl’OdUCth;’l rom wet:
spaced three acres to the well than when the wells were spaced fi th:enhacresthc
the well in the Bartlesville-Dewey district in Oklahoma.' Table V shows 1
ultimate production and the computed ultimate production at various spacing

in acres to a well.

TABLE Vi1* oD dictsict
i ille-Dewey district. ]
] Actesge spacing of Wd/lisc’m[:; r:a'lct?;:a:e ey Cbmputu.{ ultimate
Sp;z:mg production of an production of an
acre
acres to a well acre ere
15 987 Lo
10 1,420 1420
7 2,000 2‘410
5 2,260 3.275
3 3,250 : ,

*W. P. Haseman, op. cit., p. 321.

i . ot. . ) )
llg ?.csstt-:rSl(llc.hS:'e;,P"Principlcs of Oil Field Development,” article 11, National Pe

, 1930, p. 49, . ]
”OIH;Z’ N\;‘”}".];;-rl,::;irlin:l, ‘l'ProiilI; and Proper Spacing of Wells,” The Oil and Gas Journal,

October 11, 1928, p. 53.
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Cost of Drilling
The petroleum business, like any other business in America today, is de-
pendent upon profits. ‘There is little likelihood that this system will be
changed in the immediate future. lrrespective of what one’s feelings may be
toward this system, a problem of this kind, the stabilization of the petroleum
industry, must be studied with the profit motive kept in mind constantly. Al-

s0, it must be kept in mind that increased profits and increased production do
not always go together. '

In Table VII, taken from Doctor Haseman’s study, it is shown that pro-
fits are not only dependent upon physical production but on the cost of drill-
ing wells and the price of oil. Doctor Haseman has made the following con-
clusions that the net profit to an acre varies: '

1. With spacing of wells for a given well cost and net price of a barrel of oil.

2. With net price of a barrel of oil for a given well cost and spacing of wells.

3. With development cost for a given spacing and net price of a barrel of oil,

4. Attains a2 maximum value for some specified spacing of wells on a curve of given well
cost and net price of a barrel of oil.

5. For a given well cost on the curve of $1 net price the barrel of oil may be as great as
or greater than the net profit for the same well cost on the curve of $2 net price the
barrel of oil at a wider spacing of wells.

TABLE vlI
Estimated Profits in Relation to Well-Spacing in the Bartlesville-Dewey Area of Oklahoma.*

To Net Profit an acre with
Producer
No. Acres Net price Discounted Well Well Well Well
Prop- to ihe the net on ofl Cost . Cost Cost Cost -
crty No. Well Barrel per Acre $2,500 $5,000 $10,000 $20,000
1. 15 $0.50 $ 343 $ 177 $ 10 $ 323 $ 990
1.00 686 520 353 20 647
1.50 1,029 863 696 363 304
2.00 1,372 1,206 1,039 706 39
2. 10 0.50 544 294 44 456 1,456
1.00 1,088 838 588 88 912
1.50 1,632 1,382 1,132 632 368
2.00 2,176 1,926 . 1,676 1,176 176
3. 7 0.50 760 103 16 668 2,097
1.00 1,520 1,163 806 92 1,337
1.50 2,280 1,923 1,566 852 577
2.00 3,040 2,683 2,326 1,612 183
4. 5 0.50 867 367 133 1,133 3,133
1.00 1,734 1,234 734 266 2,266
1.50 2,601 2,101 1,601 601 1,399
2.00 3,468 2,968 2,968 1,468 532
S. 3 0.50 1,248 415 418 2,085 5,418
1.00 2,496 1,663 830 837 1,170
1.50 3,714 2,911 2,078 411 2,922
2,00 4,992 4,159 3,326 1,659 1,674

*W. P. Haseman, op. di. p. 321.

The method of arriving at the figures is as follows: The actual ultimate
production an acre as given in Table VI is taken, Computations are made
with oil priced at $0.50, $1.00, $1.50, and $2.00 a barrel. Four estimmates of
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drilling costs were used: $2,500, $5,000, $10,000, and $20,000. Computations
made in regard to Property No. 3 are shown as follows:

2,000
2. Net production to an acre to producer, barrels 1,750
3. Net price to a barrel—assumed price schedule; (a) $0.50, (b) $1.00 (c) $1.50, (d)

$2.00.
4, Net on oil to producer at net price to a barrel of:

1. Gross production to an acre, barrels

(a) $050 $ | g;;
(b) $1.00 2:625
(c) $150 2o
(d) $2.00 . ,

5. Discounted net on oil to an acre to producer (deferred returns) at net price the

barrel of:

(a) $0.50 $ 1 ;gg
(b) $1.00 2,280
(c) $1.50 3.040
(d) $2.00 )

6. Development costs of an acre for well cost-assumed schedule of: 5357
(a) $ 2,500 -
(b) 5,000 e
(c) 10,000 b
(d) 20,000

7. Net profit the acre to producer on:
1. $0.50 nct price the barrel of oil

(a) $760—8357 542;
(b) $760— 714

(c) $760—1,428 _——;—ggg
(d) $760—2,857 ,

2. $1.00 net price the barrel of oil sL163
(a) $1,520—$357 ,806
(b) 1,520— 714 o
(¢) 1,520—1,428 i
(d) 1,520—2,857 ,

3. $1.50 nct price the barrel of oil $1.923
(a) $2,280—$357 1,566
(b) 2,280— 714 ,852
(c) 2,280—1,428 s
(d) 2,280—2,857

4. $2.00 net price the barrel of oil
(a) $3,040—§357 55.232
(b) 3.010— 714 2326
(c) 3,040—1,428 ,183
(d) 3,040-—-2,857

The same method was used in arriving at the figures on the other four

properties. .
Similar conclusions in regard to production were arrived at by Dwight
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C. Roberts and Stender Sweeney™ from their study of well spacing in the Long
Beach, California, field. This field is different in character both in geology
and in depth from the Bartlesville-Dewey field in Oklahoma. The sand in
the former is much thicker than the sand in the latter. The Long Beach field
has a shallow and deep zone. The investigators found that more oil was re-
covered by close drilling at both depths. This field has been as intensely de-
veloped as any field in the world. Derricks cover the area like spikes on a
porcupine, the result of intense town-lot development. The age of this field
is about six years. Areas of different sizes and shapes were taken for purposes
of study from widely separated parts of the field. The recovery to an acre in
wider spaced areas was less than that in the narrower ones of those studied,
The conclusion of the authors is that a greater yield of oil will be obtained
from an area closely drilled than from a similar one with wide spacing.

In a previous chapter it was shown that the present institution of property
rights makes it necessary for producers to obtain the greatest possible produc-
tion in a minimum time and at a minimum expense. The purpose of scientific
well spacing, as it is practiced today, is to do the same thing. ‘This is the
reason for the present chaotic condition in the industry,

Scientific well spacing need not interrupt, however, a program of stabili-

zation. It is in the interest of conservation to get the greatest yield at 2 mini.’

mum expense. Since the price of crude oil is one of the factors entering into
the problem of well spacing and since the price of crude oil is influenced by
the supply on the market it is, therefore, necessary to have effective control of
production. To have effective control of production the pool must be the unit

instead of the lease. Plans for unit control will be discussed in a subsequent
chapter.

The total cost of drilling a well has increased with the passing years, In

the early days of oil development in northeastern Oklahoma $5,000 was sulf..

cient to meet the costs of putting down a hole. In the days when the shallow
fields were being brought in, the costs were small and jt was comparatively
easy for independent operators to raise sufficient capital to put down a well,
It is different today. A few years ago a 3,000-foot well was considered a deep

well. Today a 3,000-foot well is considered shallow. It is more difficult for -

small operators to raise the money, consequently, production is being carried

on now by the wealthier. Although there are a few individuals with suf-

cient capital who are operating as individuals most of the drilling is being
done by corporations. The small producer has been pushed out and today
instead of drilling wells he is buying and selling leases and royalties.

An idea how the cost of drilling in the United States has increased since

19. Dwight C. Roberts and Stender Sweeney, “Spacing of Wells in Long Beach Field,”
Paper read before the American Institute of Mining and Metallurgical Engincers, Tulsa,
Oklahoma. October, 1930. The Oil and Gas Journal, October 10, 1929, p. 138,
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1913 may be obtained from Table VIII. According to operators in the Okla-
homa City field it costs from $100,000, to $150,000 to drill a well. The wells
in this pool average around 6,500 feet in depth.

TABLE VIII
Cost of Drilling Wells in the United States Completed in First Ten Months of 1927 and

1913%(a)
First Wells ‘Cost of Average Cost
Ten Months Completed Drilling 10 a Well
Oklahoma 1927 3,844 $124,161,200 $32,300
1913 7,433 34,689,811 4,667
Diference 3,589 89,471,389 27,633
g My pmw
Difference -;E 29,003,532 17,806
Booous amm um
Difference TZS_ 25,192,450 22,700
whowim g oy Zmm
Difference 2,591 24,523,420 3,570
mow g m mm om
Difference 255 22,552,650 24,550
wede g B mmm g
Difference -m 4,310,890 5,610
wem o 4m oW mm A
Differencs _ﬁi 6,414,000 15,000
R A .
Diference - 3,461,500 31,000
T g e pmu im
Difference 3:,9—91 978,178 2,853
AN
Difference l—,ZR 5,665,000 1,000
Lima 1913 1,250 242,000 1950
Diﬂ'er-cnce —5;9 1,273,000 1,050
ol W By g

Difference 13 501,825 1,650



90 STABILIZATION OF THE PETROLEUM INDUSTRY

Kentucky-Tennessee 1927 1,044 2,610,000 2,500
1913 211 390,350 : 1,850

Difference 833 2,219,650 650
Scattering 1927 11 275,000 25,000
1913 15 210,000 14,000

Difference 4 65,000 11,000

Fast Central Texag 1927 74 . .- 2,960,000 40,000
West Texas 1927 752 16,130,400 21,450
Panhandle of Texas 1927 739 29,560,000 40,000
Southwest Texas 1927 743 14,860,000 20,000
Arkansas 1927 310 . 3,225,000 10,500
Montana 1927 429 4,942,080 - 11,520
New Mexico : 1927 96 1,557,600 16,225
Michigan 1927 250 2,250,000 9,000
Total first ten months 1927 20,508 $384,004,664 $18,725
Total first ten months 1913 22,801 108,649,456 4,765
Difference 2,293 $275,355,208 $13,960

*In some of the divisions no drilling is shown in 1913. Either there was none, or
the wells are included in the line carried as scattering. The few scattering wells in 1927
were drilled in the South Atlantic states.

(a) The Oil and Gas Journal “The Oil Industry's Answer Today,” p. 44.

Although the drilling expenses have increased considerably that does not
imply that the costs per barrel of all oil produced have likewise increased. The
deeper wells produce more oil than the shallow ones. Table IX shows that
while the number of wells completed since 1916 by years have decreased the
initial production per well has increased.

TABLE IX
Daily Average Initial Production of Oil Wells Completed®

Oil Wells Daily Acverage Initial  Initial Production
Year Completed Production (Barrels) the Well (Barrels)
1916 18,777 1,601,170 85
1917 16,590 1,511,028 91
1918 17,845 1,613,813 90
1919 21,052 3,554,486 168
1920 24,273 3,508,100 145
1921 14,666 2,827,809 193
1922 17,333 4,226,119 244
1923 16,206 6,105,100 377
1924 14,587 3,255,491 223
1925 16,559 4,300,356 260
1926 19,013 3,683,787 194
1927 14,442 4,918,456 341
1928 12,526 8,365,778 668

*American Petroleum Institute, Petroleum—Facts and Figures, 1929, p. 97. Data taken
from United States burcau of mines.

The problem of stabilization in so far as it is affected by the production
of petroleum lies in the fields with flush production. According to the Ameri-
can Petroleum Institute less than two per cent of the total number of produc-
ing oil wells in the United States are actually producing fifty per cent of the
total 0il.” According to the American Petroleum Institute there were 316,073

20. American Petroleum Institute, op. at., p. 93.
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wells in March, 1929 producing on an average daily 2,657,801 barrels of oil.
This is a daily average production to a well of only eight barrels. Over fifty
per cent of this production was attributed to 6,024 wells, having a daily aver-
age production each of 232 barrels.

There is very little relationship Between the number of wells drilled and

“the business cycle. This does not conform to current opinion, but statistics

confirms the statement. Data for the number of wells drilled by months.from
January, 1922 through December, 1929, were taken from the reports of the
Standard Statistics Company and compared with the general business curve
of the American Telephone and Telegraph Company. Seasonal influences and
the secular trend were eliminated. The two series were correlated, using the
Pearsonian method, and the resulting coefficient was found to be .271 which
indicates there is very little relationship. Allowing for the lags there was
found to be even a less degree of relationship.

The number of wells drilled is considered a better index of activity within
the industry than production records because there is no direct relationship
between the number of wells drilled and the quantity of oil produced. A few
wells like those in the Oklahoma City field may produce large quantities of
oil and again in other places a large number of dry holes may be drilled be-
fore production is obtained. In spite of the movement of the business cycle
drilling activity goes on because the owner of the oil and gas rights must
drill to protect his property. For data see Appendix Table IIIL

The chief contributing factor to stabilization in any industry is certainty.
Where there is no certainty conditions are unstable. Settled production is not
a problem in the petroleum industry. The fields with flush production are the
disturbing factors. Those charged with the study of the problem have cen-
tered their attention on these areas and it is there where the methods of con-
trol must be applied.

A study of stabilization is not complete without a study of price. The
stabilization of the petroleum industry means also the stabilization of the price
of petroleum and its products. The next chapter will be devoted to a dis-
cussion of the factors determining the price of crude oil.



CHAPTER SIX
PETROLEUM—DEMAND, SUPPLY AND PRICE

MOST of the crude oil produced in the United States is refined.

However, the refineries do not limit their source of supply to do-

mestic production. The large refineries on the east coast are big
consumers of Mexican and South American oils. In 1928 the refineries of
this country used over 79,700,000 barrels of foreign crude oil and in 1929,
75,517,000 barrels were run through domestic refineries. This oil is in direct
competition with domestic production and has considerable influence on the
price making forces of the crude product.

Since there are so many more producers of petroleum than refiners, it
would appear at first glance that there would be considerable competition
among these producers in finding a market for their oit. However, most of
the oil in the United States is produced by the highly integrated companies
engaged in all phases of the industry, from production to marketing. In
California, nearly all the oil is produced by the larger companies because of
the extremely high drilling costs. It is in Mid-Continent and eastern areas,
where the independent operators of small means still hold forth in large
numbers. Yet in states that lie in this region a few large companies produce
the bulk of the oil. Competition in the production end of the business lies
primarily in seeking new producing properties rather than in finding a mar-
ket for the oil already found. According to the reports of the oil operators
making gross production tax returns in Oklahoma,' where probably there are
as many independent operators in propostion to the amount of oil brought
to the surface as in any state in the Union, in the third quarter of 1929, there
were more than 1,206 who paid a gross production tax. There were several
duplications in this list. It is difficult to tell exactly how many actual pro-
ducers there are, including royalty owners, because of the nature of the ac-
counts listed. By checking over the accounts, there are estimated to be ap-
proximately one thousand producers in Oklahoma, individual and corporate,
paying a gross production tax. This list did not include royalty owners with
a royalty value of less than $2,000 and operators who produced less than
$5,000 worth of oil during this quarter. If these were added, the number in
Oklahoma would be increased considerably.

The companies producing more than a million barrels during this quarter
are listed below. This includes royalty interests as well as actual production.

1. The Oil and Gas Journal, November 28, 1929, p. 100.



94 STABILIZATION OF THE PETROLEUM INDUSTRY

Barnsdall Ofl Company
Carter Oil Company 2,813,665 barrel
Gypsy Oil Company 3,766'166 ba"els
Indian Territory Nluminating Oit Company l'428'306 ba”els
Magnolia Petroleum Company : 4'410'265' b’"‘"
Mid-Continent Petroleum Corporation 2'110'805 bam:ls
Prairic Oil and Gas Company ' 4:819:!84 b:::l:

Pure Oil Company
Sinclair Oil and Gas Company :g;;';g :a"e:’
Shell Petroleum Corporation 1’939'932 b::::l:

ToraL 29,440,090 barrels
According to these figures ten companies produced approximately 56.9
per cent of the total amount produced in Oklahoma during this period. This
per cent is a little high because royalty owners with a royalty value of less

th.:m $2,000 and operators who produced less than $5,000 worth of oil during
this quarter were not included.

1,967,358 barrels

'll'le statements in the above paragraph may seem to contradict those in
a previous chapter. In that chapter it was stated that there is less concen-
tration and control of petroleum resources than in some of the other basic
industries. The control of resources and of actual production must not be
confused. There is more concentration in production, for quite frequend
when new fields are developed the promoters sell out to the established comy
panies and go on to find new ones. -

. Wh.cn a new well is brought in by a company owning a pipeline and
re inery 1t runs a gathering line out to the well. There is no problem of
marketing oil unless the company is a small one with a large surplus and

then the problem of handling the surplus oil, if it does not wish to expand

its facilities for handling it, is somewhat similar to that of the producer who

has no outlet of his own. Sometimes it happens that a company does not
have a sufficient supply in the producing territory near its refinery but it does
own a supply of crude in a distant field which it exchanges for oil produced i

its vicinity; thus refineries often assist each other in this wa "

. in order
transportation charges. y to save

The unit in the marketing of crude petroleum is the barrel containin
forty-tw? gallons.  All prices are quoted in terms of price the barrel lg
Europe instead of oil being sold by volume it is sold by weight ol
ume of a given weight varies with the temperature and gravit .
factors are taken into consideration. The standard temperature 1)’,(’)
is sixty degrees Fahrenheit, T
of volume to temperature.
Fahrenheit the volume is dj
in temperature.

Since the vol-
both of these
: r this purpose
ables have been devised showing the relation
When “the temperature is above sixty degrees
scounted a per cent in proportion to the advance
If the temperature of the oil is below sixty degrees Fahren-
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heit an allowance for an increase in volume is made in proportion to the dif-
ference in temperature according to the tables.
When an individual operator brings in a well, most of the purchasing

companies operating in that area know of it immediately. Practically all of

these organizaticns employ scouts to keep them informed of all developments.

The operator sells his production to the company making the best offer. The

purchasing company runs its gathering line out to the well and connects up

with the operator’s flow tanks. The oil is gauged and the company mails its

check twice a month for the oil. If there are more than one owning an in-

terest in the well the purchasing company sends its check to each interested

holder unless a trustee is designated to receive the checks. In most cases

checks for royalty come from the purchasing company instead of the pro-
ducer, thus protecting the purchasing company and assuring the royalty owner
of his moncy. When interests are sold and transferred the company is ad-
vised of the transaction by a division order. As a rule there is no written con-
tract existing between the buyer and seller of the oil. Both parties have the
right to terminate their agreement at will. Generally speaking the producer
prefers to sell his oil to the bigger purchasing agencies because they are in
better position to give greater continuity of service. The smaller buyers fre-
quently are forced to give a bonus in order to be insured of an adequate sup-
ply but in seasons of depression and overproduction they are more than likely
to discontinue their purchases while the larger companies giving no bonus
continue to take the oil. Also in seasons of overproduction if the larger com-
panies are pro-rating their purchases they will run the producer’s oil to storage
and buy it at the current price when the market justifies it. While the pro-
ducer must pay for this storage he is not obliged to sell it to the one who has
it in storage but is at liberty to sell to any one. If he did not run it to storage
he would have to provide his own storage facilities which would cause a
- greater outlay of money.

Pipeline companies as a rule are not purchasers of oil. Their business is
solely one of transportation. Mr. O'Neal, president of the Prairie Oil and
Gas Company of Independence, Kansas, one of the largest purchasers of crude
oil in the Mid-Continent fields, gives an excellent picture of the way oil is
bought and sold in his testimony before the sub-committee of the committee
on manufactures of the United States senate in 1922,

Mr. Roe. Will you briefly describe the physical operation by which you obtain pos-
session of this oil from this large number of small producers? (about 13,000 small pro-
ducers)

Mr. O'Neal. We will start in with a new property. 1 think in that way I can give
it to you more clearly. The producer takes a lease and drills a well. It producss oil. Of
course, the first thing, necessarily, that he seeks is a market for that oil. He comes to the
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local representative of the Prairie Oil and Gas
to buy the oil, and he in turn asks the Prairi
to this well. It may be one mile to this well, or it may be twenty-five or thirty, and some-
times a greater distance. If the well js good enough to justify the line or the
they lay it. Then we purchase the oil, and th
tender of shipment to our customers,

of the oil, and is only responsible for it

Company and asks if we are in the market '
e Pipcline Company if they will lay a line

investment
c oil is sent to that pipeline as part of our
The pipelinc has nothing to do with the purchase
while carrying it and delivering it to destination.?

According to the terms of the average commercial lease the lessor re-
ceives one-eighth of all the oil and gas produced. The customary royalty for
departmental leases in the Osage nation is one-sixth of all oil and gas pro-
duced. The departmental leases of the Five Civilized Tribes vary from one-
sixth to one-eighth. The lessors have the option of receiving their royalties
in oil or gas or in money. As a rule the royalty owner sells his share at the
time the lessee sells his at the price paid for the other seven-eighths, or what-
ever the lessee’s share might be. The royalty is paid directly by the purchas-
ing agency to the royalty owner and there is very little chance for the lessee,
if he were so inclined, to defraud the lessor of his share. It is mote conven-
ient to sell the entire production of a property altogether than in separate lots
and it is largely done for this reason, Many of the royalty owners are people
who by a combination of fortunate circumstances happen to be the owner of
the land on which the oil is found and know nothing whatever of the opera-
tion of the industry. As long as their royalty checks are received regularly
they are satisfied, since the only use they have for oil is its monetary return,

In recent years many corporations, soime of considerable size,
organized for the purpose of dealing in oil royalties.
owners have also been formed, These groups are gr
year in their ability to influence the price structure,
more keenly because of their ability to force productio

have been
Associations of royalty
owing in power each
This influence is felt

n.
Effect of Gravity Basis on Prices

In the early days of the ol industry before gasoline became jts major
product there was relatively no distinction in the grades of crude oil
the high sulphur oil of Lima, Ohio.
the fact that there was really little diffe
vania fields furnished the bulk of th

except
Another reason for this may be due to
rence in the grades because the Pennsyl-

e production. Even the earlier fields of
the Mid-Continent arca furnished oil of fairly high gravity, although not as

high as the gravity of Pennsylvania oils, so marketers did not make any dis-
tinction on a quality basis. When transportation costs were considered there
was little difference in the price of crude oil from the various ojl producing

2, l_!c:xring on the high cost of gasoline and other petroleum products held before a
sub-committce of the commniittee of manufactn

res, United States senate, sixty-seventh con-
gress, sccond and fourth sessions, Vol. I, p. 241,
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i i ero-
sections. When the industry changed over to a gasoline basis from a k
sene basis preference was given to higher gravity crudes.

In 1919 the posted prices of crude oil ma.de a distinct_ion in pn;:.e OEC::_
according to gravity. The oils of higher grfwnty ha\.'e a .lughcr'gas: el:tir o
tent and prices were made on this basis. High gravity oil was in % o ok
mand than low gravity oil and refiners could. afford to. pay more for i :n a[;
R. Irwin, vice-president of the White Eagle Oil ,and Rtj.fu.nng. Colrgzp;anj, Ilared
address before the Western Petroleum Refiners’ Association in i f:cf red
that while there is considerable variation in the recovery of gaso m;l rf "
crude oil of the same gravity produced in differcr}t fields, it is a.reasc:'xa. y r:v‘
estimate to say that for the Mid-Continent gasoline crudes testmght (;rtyr cgc >
ity and above, the gasoline content increased t\fvo per centdea.c eges n
gravity.' Until July 1925 the usual price quotations include sllx gra. s o
after that date the number was increased to seventcen,. when t 1le hrau' o
and Gas Company announced the new schedule, This schedule has va
since then. .

Higher gravity oils received the greatest increa-se in price. The (;ov\}f;s(;
grade had only an increase of five cents a barrel., while the lrlghest grade had
a posted price inciease of thirty-three cents a ba\.rrel.. These fhffer;:ncbes Eepdif-
of the various grades of oil have not been mamta'med co.nsnster;it {d y ot
ferent purchasing companies operating in the Mid-Continent he since ur‘
date and they have also varied according to the demands of the various p

hasing companies. '
: \:hile t:)le figures in the Prairic schcdulc' cm;.)h?size the lrlnporta;cl? :):
the gravity of crude oil in the general sitl{atlon, it is reaso.nabe. tot e 1‘;"
that the importance of high gravity crudes in the gem?ra'l price st;ucfur;: iy
have a tendency to diminish. The tendency of t!le refining br:mcEf oht ;e in-
dustry is away from the skimming plant, (the refinery that takels ol tl e tlgthe
er fractions and has no cracking facilities) tf)wards the compl etehp anh, he
refinery that not only skims the lighter fractions o.f the oil rul? t roug o
also extracts gasoline from the heavier oils b.y cracking. Th; s 1mmlmt§ Plam
is losing ground because of its economic dxsad\fantag;e. The comple ;()i an
does not need to compete for the higher gravnty. oils when, ;t t.:lan pr:s o
from fifty 10 seventy per cent of high grade gasoline from fuel oi ;n B f r
There will be a demand for some time to come from small refineries fo
high gravity oil, although this demand in the future- may l.Je :nly a ceoxz)pill':
tively small part of the general demand. There is a dlsff vantag.d 0 the
purchasing company as well as to the selling company in using a wide kecg‘
of grades because of the increased amount of bookkeeping necessary in keep

'3, National Petrolenm News, October 17, 1923, p. 30.
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ing accurate accounts which adds to the operating expenses of the company
involved. While the purchasing companies, no doubt, are endeavoring to
establish as equitable a price as it is possible for them to make, the basing
of the price on gravity does not seem to bring about the desired results.

Most of the oil is produced by the highly integrated companies, by those
that have cither direct or indirect refinery connections, and by those that are
subsidiary to companies owning refineries. To the trade, free oil is oil that
is produced by companies, or individuals, that do not-belong to the Standard
group and by companics without refineries. In other words, free oil is oil
produced by individuals and corporations who do not have refinery connec-
tions. It is practically impossible to tell how much of the oil produced is
free because much of it is tied up by contracts, part ownerships, or otherwise,
to the larger companies. However, it might be safe to hazard a guess that
free oil is not more than twenty-five per cent of the amount produced. This
applies to those states, especially in the Mid-Continent field, where there is a
wide distribution of ownership of producing properties.

While free il is only a small part of the total oil produced it plays an
important part in the marketing structure. It is on this oil that the indepen-
dent refiner relies for a large per cent of his source of supply. Because pro-
duction varies considerably from quarter to quarter, the overlapping of owner-
ship of production, the difficulty in adequately determining the exact re-
fining capacity of refincrics that do not own their own sources of supply,
because of their irregularity of operation (which may be due to insufficient
supply, or other causes), it is practically impossible to compare accurately
the refining capacity of those refineries depending on free oil for their source
of supply and the amount of oil available. It is evident, however, that the
operating capacity of these refineries exceeds the supply and here hangs the
most scrious problem of the small rcfiner. As President Nichols of the

National Petroleumn Marketers' Association has said it is accepted as axio- .

matic that to be successful, an independent refiner must be protected by an in-
dividually owned or controlled crude supply, and also the jobber whose re-
finery connection is not in this enviable position, has not a dependable source
of supply. In order for the refiner of this type to be assured of a source of sup-
ply it is necessary for him to resort frequently to giving premiums for his oil.
This increases his cost of production and in seasons of depression, which oc-
cur too frequently in the industry, places him in an embarrassing position. In
recent years the seasons of overproduction of crude oil have been occurring at
intervals of greater frequency. When there is a condition of overproduction
and the supply is more than the demand, then the refiner who is dependent
upon free oil for his plant can purchase his supply at the posted price, or
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sometimes under the posted price. But when the day comes when we shall
see an end to our resources and production begins on that long descending
curve, never to rise again, then the lot of the independent refiner will be an
unenviable one indeed.

Meaning of Overproduction of Osl

At this place it is appropriate to explain what is meant by overproduction
of oil. There is some confusion as to meaning and various authorities give
the expression different interpretations. The price of petroleum is made in
a world market. According to the preliminary report of the United States
bureau of mines the United States produced 67.6 per cent of the world's pe-
troleumn in 1929. In 1928 the United States produced 68 per cent and in
1927, 71.4 per cent. Although the United States produced 67.6 per cent of the
oil in 1929 the 32.4 per cent that was produced in foreign fields was sufficient
to affect the price. If there had been no foreign oil produced, it is safe to say,
all other conditions remaining the same, the price would have been consider-
ably higher. Overproduction, then, is a condition wherein so much crude
oil is available that a satisfactory and reasonable price is not received for the
preduct. Overproduction will be used in this sense in this book.

Overproduction is construed by some to mean a condition prevailing
where domestic production exceeds domestic demand, not considering impo.rts
and exports.! No study of the problem of stabilization of the petroleum in-
dustry would be complete without taking into consideration the influence of
foreign production and foreign markets. Overproduction must be used here
to include their influence. '

It is true, however, that there may prevail at any time, regardless of the
market, a condition of physical overproduction. This condition may occur in
a particular locality, where the facilities for handling the oil are inadequate
to take care of the oil produced.

Oil Exchanges

Frequently writers for the popular press suggest that an exchaxfge for
the buying 2nd selling of oil should be organized along the same lu?es as
the commodity exchanges in order to stabilize prices. There is no -oil ex-
change, not because the leaders in the industry are opposed to su'ch a .sch.cme,
but because an oil exchange is not justified on general economic principles.
For an organized exchange to function there must be a large body of l.)uyers
and sellers.  In the oil industry the number of buyers is out of proportion to
the number of producers. It is estimated that there are about 9,000 produc-
ers of crude oil in the United States and only about 479 refineries. Out of

4. J. Edward Joocs, 4 Brief Analysis of the Crude Oil Overproduction Problem,
pamphlet, January 18, 1930, p. 6. _
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this number 362 with a daily capacity of 3,721,360 barrels were operating in

1930. The number shut down was 117 with a daily capacity of 251,100 bar-

rels’ In order for a commodity exchange to function satisfactorily the com-
modity must be susceptible to accurate grading. While crude oil is bought
and sold according to the grade based on gravity, the distinction based on
grades is not sufficient to justify trading on an exchange. The higher gravity
crudes do not have a gasoline content in proportion'to the gravity. ‘The re-
duction to one grade or to a few grades by mixture would have exterminated
the small refiner, who have made their success on their ability to select par-

ticular grades of oil with superior qualities for the special products they desire
to market.

In order to establish an exchange for the marketing of crude oil it would
be necessary to revise com'pletcly the present system of marketing. Whether
or not the costs attendant to such a change would be justified is questionable,
It would most certainly revolutionize present methods of storing and transpor-
tation. It would add greatly to overhead, because it would be essential. to
create middlemer: and extra machinery to perform services that are now al
most wholly rendered by producers and consumers themselves.

In the carly eighties oil exchanges were established at Oil City, Titus-
ville, Bradford, Petroleum Center, Philadelphia, New York City, and other
places. Speculation went wild on these exchanges while the actual buying

2nd selling uf oil took place outside. Those who bought and sold on the ex-.

change were as a rule not oil men but representatives from cvery walk of
life, from barkeepers to ministers of the gospel. Through sudden shifts in
the market large fortunes were made and lost. These exchanges failed be-
cause they becamc purely speculative institutions.

IE the oil industry could turn a spigot when it needed to replenish its
supply of oil, most of its serious problems would be solved. Unfortunately
its supply cannot be regulated in such manner. Nature is either bountiful
or niggardly. The production of oil cannot be regulated according to demand,
so therefore, much of it must be stored above ground. This problem fre-
quently becomes acute in the fields of flush production where the flow cannot
be shut in conveniently and storage must be provided for above ground.
When the supply of petroleum falls off there follows an intensive drilling
campaign which results in the bringing in of new wells and an oversupply.
The supply exceeds the demand and the industry is thus forced to take care of
the surplus product. At no time in the history of the industry has the: ideal
been approached where oil could be produced at a rate approximating its con-
sumption, with cnly a limited reserve for contingencies.

5. The Oil and Gas Journal, Masch 6, 1930, p. 139.
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Storage of Crude Oil

There are two types of storage of crude oil, pipelines and tanks. There
are four types of storage tanks, namely, steel, wooden, earthen, and concr‘ctc.
The total capacity of the approximately 90,000 miles of pipelines in the United
States is estimated at 16,000,000 barrels of forty-two gallons.” Of the tank
storage it is estimated by the bureau of mines that steel storage comprise.s
cighty per cent of the total. The amount of wooden storage is almost negli-
gible. The remaining twenty per cent outside the amount allowed for wood-
en storage is about equally divided between earthen and concrete storage.
Steel tanks, although more expensive, are better than the other kinds because
evaporation losses practically are eliminated. Evaporation losses are, of
course, higher from earthen storage but this type is seldom used’ except in
fields of heavy gravity crude such as the older fields of California production.
It is customary to paint steel tanks with aluminum paint because experience
has proved that the evaporation loss from tanks of this color is less than from
tanks of other colors, especially black.

The following enumeration shows the storage capacity according to kinds
of crude oil as reported by the bureau of mines for May, 1926:

Steel 458,040,000 barrels
Woaden 3,315,000 barrels
Earthen 78,575,000 barrels
Concrete 36,799,000 barrels

ToraL 576,729,000 barrels

Most of this storage is located at tank farms distributed throughout the
country. California is the leading state in point of storage capacity with over
200,000,000 barrels of tankage. Texas is second with 170,000,000 barrels.
Oklahoma ranks third with a storage capacity of 140,000,000 barrels. Cali-
fornia is the only state to use concrete storage to any extent, because of the
flush production in 1923 and years immediately following. California also
leads in earthen storage for the same reason. Arkansas ranked second. at that
time in amount of earthen storage, due to the flush production from the
Smackover field. On the Atlantic coast there are about 20,000,000 barrels
of tankage for the storage of crude oil and at the ports on the Gulf of Mexico
the storage capacity for crude petroleum is estimated at 75,000,000 barrels.
The storage for refined products on the Atlantic and Gulf ports far exceeds
that for crude petroleum, because the export business is mostly in refined
products. .

Most of the crude oil held in storage is owned by the large purchasing
companies and stored in the large tank farms scattered over the country at

6. The data on storage capacity are taken from Information Circular No. 6016, of

the department of commerce, bureau of mines, January, 1927, by G. R. Hopkins and A.
B. Coons.
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strategic locations. It is estimated by the bureau of mines that 80,000,000
barrels of the total crude oil storage are found at the refineries. As old fields
decline and new ones are developed storage equipment is moved from the
old to the new locations as the demand requires, making it very difficult to
estimate exactly the total storage capacity in the United States. The question
of storage becomes a serious problem frequently in fields with flush praduc-
tion. While there may be empty tanks in some sections of the country an
acute shortage of storage capacity may occur in others.

The carrying over of a large surplus of crude petroleum adds a burden
of expense to the industry, since it costs on the average fifty cents a barrel to
erect steel tankage in the ficlds for the storage of crude, about thirty-five
cents of this representing the materials and labor and from five to fifteen
cents the cost of the three acres of land required for each tank. While tanks
vaty in size the most common type used at the tank farms is the *55,” 55,000
barrel capacity. These have a diameter of one hundred fourteen feet six
inches, and are thirty feet high. Tanks with a capacity of 37,000 barrels are
commonly used. When tanks of the two types here given are built they are

placed about five hundred feet, center to center, making the distance, shell
to shell, about four hundred feet.

Much of this storage is filled only once, so that a charge of from forty
to fifty cents a barrel must be added to the price paid for the oil coming' into
these tanks. OF course, pipeline storage located at important junction points
is filled and refilled several times. The cost of carrying the oil after the tank-
age is paid for is almost as much. Light gravity oils evaporate faster than
do the heavier oils. 1t is estimated that taking the country over, it costs on
an average of about thirty-five cents a year the barrel to store crude oil. This
total is made up of charges for interest on the oil, interest on the cost of tank-
age, labor for repairs and watchmen, insurance, evaporation loss and taxes.
Where crude is run into tanks especially built for it and used but once, the
cost of a barrel is immediately increased fifty cents over the price paid for
the crude” ' ' ' ' '

It has only been since 1919, when purchasing companies began to buy oif
on a gravity basis, that the industry has given serious consideration to the
problem of evaporation losses from petroleum in storage. 'Today the use of
tight tanks has become universal in the Mid-Continent field. Competition
among the tank manufacturers, also, is responsible largely for the increased
improvement in oil tank construction. This imprdvement has so developed
that it is possiblc to hold oil practically at the same gravity at which it is
produced until it is run by, the pipeline company. There are two reasons

7. The Lamp, April, 1928, p. 3.
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why it is important for the oil companies to preserve the grav.ity of their oil:
high gravity oil sells at a higher price, and, as oil evaporates, it loses thlume.
Therefore, the owner of the oil not only loses in the grade but also in the
volume of his product. Mr. J. R. McWilliams, production engineer of the
Skelly Oil Company states that a loss of one degree in gravity means a loss
of two per cent in volume for oil above thirty-nine degrees gravity, one ar.ld
one-half per cent for oil between thirty-two and thirty-nine degrees g.ravuy
and one per cent for oil below thirty-two degrees. Mr. McWilliams estimates
that the tanks on the properties of his company more than pay for themselves
through the saving from evaporation losses.

According to The Lamp, organ of the Standard Oil Company of New
Jersey, surveys of the various fields east of the Rockies have shown that the
gasoline content of the crude increases at the average of about sevcn—tent?xs
of a gallon 10 the barrel for each degree rise in gravity. When a change in
the gravity price schedule was made effective in the middle of 1925 the whole-
sale price for gasoline was approximately ten and a half cents the gal!on .above
that for fuel oil. The differential of eight cents the degree of gravity in t.hc
crude price schedule then represented the difference in the wholesale price
as between gasoline and fuel oil.’ ' '

The purpose of stocks in storage originally was to fumis.h a suppl): in
time of need. They were intended to stabilize prices by offering a certainty
of supply when production should decrease, thus actin_g as a shock absorber
against periods of shortage. There has been no period .oE actual shorfage
within the last decade, in fact; there has never been a serious shortage since
Drake’s discovery in 1859. Owners ofi stocks have been reluctant to draw
on them, for oil in storage is more costly than oil on the market. When
prices ate rising, instead of drawing on the reserve, refiners hav'e botlght ad-
ditional supplies which helped to support the price level, .wh.lchv, in turn,
stimulated drillicg which augmented supplies, thus again bringing down the
price. . .

It is believed generally that the price of crude oil determlfles thc_ paice of
gasoline. This is the view expressed, for instance, in the National Cxty.Banl(
Letter, monthly publication of the National City Bank of New Yogk, in the
issue of March, 1926. The Letter cites figures to prove its contention, btft a
dlose analysis of these shows that there were only three changes in price,
where the movements were in the same direction, to eight changes made in
the opposite direction. '

A careful study made by this writer reveals quite the converse, viz., that

8. National Petroleum News, April 20, 1927, p. 61.
9. The Lamp, February, 1927, p. 22.
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the price of gasoline as often influences the -price of crude oil. It is a logical
development, since the increased use of cracking facilities and of natural gaso-
line has decreased the demand for crude oil, and, at the same time, created a
greater supply of gasoline. This greater abundance of gasoline has tended
to lower the tank car markets, and these in turn have had a depressing in-
fluence on the crude market. Prices of crude cannot be established on the
cost of crude oil already in storage but-must depend on that price the industry
can obtain for its products.

The coetficient of correlation of the prices of crude oil and gasoline re-
veals however, that there is really little relationship between them. We may
arrive at this coefficient by studying the prices respectively of 33-33.9 degree
gravity crude in the Oklahoma, Kansas and North Texas fields posted by.
weeks during the years of 1927, 1928 and 1929 by the Prairie Oil and Gas
Company and of United States motor gasoline, Oklahoma refinery, group three,
for the sams period. Correlating these two series, we find their coefficient

to be .383. Now, had we had the coefficient of plus one, there would have -

been a perfect direct relationship. Were this the case, when the price of
crude oil advanced, there would be a corresponding advance in the price of
gasoline. That is, both would ascend and descend together in the price.scales,

Had our coefficient shown a direct relationship, it would not have re-
vealed which was cause and which, effect. Price depends on what is the
limiting factor in the industry. If crude oil is very scarce, it will be the limit-
ing factor and so determines the price of gasoline. A plentiful supply
of gasoline, in like manner, may depress the price of crude oil. How the limit-
ing factor tends to influence prices may be discovered in the depressed state
of both gasoline and crude markets in recent months. Gasoline supply has
been plentiful, duc to the improved technique of refining, so plentiful, in
fact, that the amount of gasoline forced on the market has been entirely out
of proportion to a demand great enough to support the price. The depressed
price of gasoline, in conscquence, reacted on the price of crude oil, causing
a corresponding decrease in price on the latter. Thus, while in this specific
case gasoline price reacted on crude prices, we have seen that we cannot say
in truth that the price of gasoline has had more influence on that of crude
than has crude on the price of gasoline. In every case, it is the limiting
factor in supply and demand, homely as they may be, that determine the price
scale. :

It was shown in Chapter V that there is little relationship between the
number of wells drilled and the business cycle. It may be demonstrated also

by the same method that there is little relationship between the prices of .

crude oil and the general index of wholesale prices. Prices of 33-33.9 gravity
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crude in the Mid-Continent field as posted by the Prairie Oil and Gas Com-
pany for the years 1921 to 1929, inclusive, by months, were correlated with
the bureau of labor’s index of wholesale prices for the same period. The co-
efficient of correlation was found to be .320. This coefficient indicates that
there is very little relationship between the two series and that there are furces
determining the price movement of crude petroleum other than those that
determine the general movement of the prices of wholesale products. This fact
is evidence that the problem affecting the petroleum industry is one peculiar
to it alone. Data from which the coefficient of cotrelation was computed
may be found in the Appendix, Table IV,

The refining industry has been one of decreasing costs for the past decade.
Competition has been severe. This fact is borne out by the mushroom growth
of filling stations all over the country. In order to meet this competition re-
finers have been striving.for volume in order to cut the costs.

.- 'The effects of this policy are seen in the preliminary report of the United
States bureau of mines for the year 1930, issued in February, 1930. Runs
both domestic and foreign to stills of crude petroleum in 1929 amounted to
987,708,000 barrels, an increase of eight per cent over 1928. All this increase
was in domestic crude because foreign importations fell off about 2,000,000
barrels. Stocks of gasoline at the end of the month, December, 1929, were
43,115,000 barrels as compared to 33,066,000 at the same period in 1928.

A point has been reached in the industry where something should be
done to curtail volume production. In March, 1930, Dr. Ray Lyman Wilbur,
secretary of the interior and chairman of the federal oil conservation board,
wrote to the governors of the states of Oklahoma, Texas, and California sug-
gesting that refineries in these states shut down on Sunday to prevent a fur-
ther overproduction of refined products. Secretary Wilbur said: “Stocks are
higher than they have been since 1927, while the domestic demand is only
up to the level of 1928.”

The Associated Press of March 5, 1930, carried the announcement of the
Standard Oil Company of New Jersey that effective March 9, refinery oper-
ations would be reduced to a six-day week basis following the recommenda-
tion of the f=deral oil conservation board. Plans for similar action were an-
nounced by the Humble Oil and Refining Company, a subsidiary of the
Standard of New Jersey.

The Oil and Gas Journal in its annual refinery number gives the total
daily refinery capacity in the United States as 3,972,460 barrels. Out of this
total 117 refineries with a daily capacity of 251,000 barrels were shut down.
It is estimated that 2,700,000 average daily run of crude to stills in 1930
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would furnish all the gasoline and other petroleum products needed.” This -

excess refining capacity has brought about an overproduction of motor fuel
stocks which has had as unstabilizing influence on the industry as the over-
production of crude oil. '

Estimates of Future Supply

There nave been various estimates of future supplies made from time to
time, which have had their influence on the industry. These estimates, as a
rule, have been very conservative. They have served to cause the larger units
in the industry to maintain large stocks in storage.

Below is a summary of the estimates of future production beginning with
David ‘T. Day’s estimate, made in 1908, There is also given the per cent of
error of these estimates as far as we know now. These estimates serve to
prove how futile it is to make a prediction of what the future supply may
be. This uncertainty of the future supply is the reason for the conservatism
in the industry even though the production curve has been moving upward.

1908—David T. Day, chief geologist United States geological survey.
Estimated a2 minimum of 8,500,000,000 barrels.
Estimated a maximum of fiftecn to twenty-two and a half billion barrels,
From 1908 to 1929, inclusive, United States produced 10,441,447,000 barrels.
All of Day's minitmum, plus twenty-three per cent.
1914—Ralph Arnold, petroleum engineer.
Estimated future production at 5,700,000,000 barrels. '
From 1914 to 1929, inclusive, the United States produced 9,178,396,000 barrels.
All of Arnold’s estimate, plus over sixty-one per cent.
1915—United States geological survey (revised statement of Day).
Estimated future production at 7,600,000,000 barrels.
The United States produced 1915 to 1929, inclusive, 8,912,633,000 barrels.
Al of that estimate, plus seventeen per cent.
1918—David White, chicf geologist, United States geological survey.
Estimated future production at 6,700,000,000 barrels.
The United States produced 1918 to 1929, inclusive, 7,995,446,000 bartels
All of White's estimate, plus nearly twenty per cent.
1921—Certain petroleum geologists of the American Association of Petroleum Geologists.
Estimated future production at 9,150,000,000 barrels.
The United States produced 6,818,222,000 barrels, nearly seventy-five per cent in
nine years, 1921 to 1929 inclusive.
1925—Committee of Eleven of the American Petroleum Institute.
Estimated future production from proven acreage by present methods, 5,300,000,000
barrels.
The United States produced 1925 to 1929, inclusive, from these properties and new
pools—4,343,161,000, almost eighty-two per cent.

10. C. O. Wilson, “Capacity Nears Four Million Daily,” TAe Oil and Gas Journdl,
March 6, 1930, p. 138,
American Pctroleum-—Supply and Demand, McGraw-Hill Book Company, 1925,
pp. 41-54. This book is a report to the American Pcuolcum Institute by the committeg of
cleven.
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1929—1In 1929 the United States produced 1,488,604,000 barrels, compared with 901,474,-
000 barrels in 1928.

(United States bureau of mines, preliminary report)
1857—t0 1929, inclusive, from the beginning to date, the United States has produced a
total of approximately 12,732,279,000 barrels.
‘The production is now over a billion batrels per annum with the production curve
on the up-grade.
When the Seminole pool began to decline in the fall of 1927 and the
boundaries of this area had been determined President E. B. Reeser of the

Barnsdall Oil Corporation was moved to ask, “Has the turning point been
reached?”™

The Oil and Gas Journal was prompted to inquire, “After Seminole,
What?”® In this editorial the editor said that executives of large integrated
companies who represented great investments must be assured constantly of
a future supply. Overproduction is unexpected; underproduction must be
guarded against. This expresses the attitude of the larger companies. No com-
pany with huge investments tied up in the business can afford to take a chance
and for that reason large stocks are held.

Since ths Seminole field was opened at least three large pools have been
discovered that are as large, if not larger, the Oklahoma City pool, near the
Seminole pool, the Yates pool in Texas, and Kettleman Hills in California.

Dr. George Otis Smith, director of the United States geological survey,
is quoted as saying that he is convinced that Kettleman Hills would produce
2,000,000,000 barrels. It is estimated that all three pools, Oklahoma City,
Yates, and Kettleman Hills, have a potential production of 5,000,000,000 bar-
rels. Paul D. Torrey, in a paper read before the February, 1930, meeting of
the American Institute of Mining Engineers in New York, estimated that
flooding will recover 600,000,000 barrels of high grade oil in the next fifty
years from the Bradford and Allegheny fields of Pennsylvania.

In spite of the fact that the production curve of petroleum has been
steadily rising it js just as true that when one barrel of petroleum is taken
from the ground there is one less underneath. There is no way of telling
exactly what may be the future reserves. It is therefore necessary for those
directly involved to guard themselves against the time when the production
curve will turn on the down grade. Until that time does come, however, the
large stocks held in reserve will have a depressing influence on prices and the
stabilization of the industry unless a price level can be maintained where it
is profitable to carry this large reserve.

12. E. B. Reeser, “Has the Turning Point Been Reached?™ The Oil and Gas Journal,
October 10, 1927, p. 38.

13, Ikd., p. 4.
14. The Oil and Gas Jonrnal, February 20, 1930, p. 168.
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One of the best remedies for cutting costs of storage and at the same
time maintain an ample supply is to eliminate competitive drilling and regu-

Izte production thiough proration. Methods of proration will be discussed in

the next chapter.
Problem of Crude Oisl Prices

There is no problem in the oil business that deepens the furrow on the
brow of the oil man more than the problem of prices of crude oil. The
change in price affects every branch from production to retail marketing.
When and where a well should be drilled is determined largely by the price
of crude oil. The refiner. is influenced in his operations largely by the price
of the supply of his raw material. The marketer also is interested because the
price he receives for his products is influenced by the price of the raw ma-
terial. The price of leases and royalties fluctuate in sympathy with the price
of crude oil. And last, but by no means least, the public is interested in the
price of oil becausc there is hardly no one living in the civilized world today
who is not affected, either directly or indirectly, by its movements. So, there-
fore, price regulation is one of the most important problems connected with
the business,

It was explained above why there were no exhanges for the marketing of
petroleum. There must be a large number of buyers and sellers. The com-
modity must be of uniform and standard quantity with a standard unit. While
petroleum may be graded, and its standard unit is a barrel of forty-two gal-
lons, the equilibrium between the number of buyers and sellers is not such
that would warrant the satisfactory operation of an organized oil exchange.
Fundamentally there is no difference between the operation of the forces of
supply and demand on an organized exchange and in an unorganized market.
The buyers and sellers meet openly in an organized exchange and the prices
are given more publicity. The buyers and sellers meet privately in the un-
organized market, therefore prices are registered individually. In this way
prices are not given as much publicity and therefore are not as sensitive to
supply and demand as on the organized market. While these prices are not
as uniform as those of the organized market the buyers and sellers can “feel”
the market and know fairly well what the general level of prices is under
the prevailing conditions. Petroleum; lumber, copper, and cement are com-
modities of general use and distribution but because of their nature and use
they are not adapted for marketing through organized exchanges. Because
there are fewer producers than consumers and because the demand for some
of these products is not sufficiently elastic it is impracticable to market them

like wheat and cotton. There is not enough competition either in the buying
or sclling, as there is in wheat and cotton, to justify an exchange.
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Prices of commodities on the organized exchanges are more sensitive and
susceptible to fluctuation than the prices of the commodities marketed in-
dividually. It will be noted that the price curve of wheat is like the tooth of
a saw. It moves downward and upward and vice versa in an irregular man-
ner. On the other hand the price curve of crude petroleum moves in a more
regular fashion. There will be a considerable period of time when the level
of prices will not be broken and the curve will resemble a plateau, so to speak,
and then, suddenly, the curve will be broken with a long downward or up-
ward. sweep to continue again in an even way until another abrupt price
change takes place. This type of curve is not peculiar to petroleum. Any
standard graded commodity which has no organized exchange may have a
price curve of similar description.

The buyers and sellers meet individually and the resulting price is made
through bargaining. It must not be understood that all the prices made
through individual bargaining are uniform. .They are not uniform but they
have a tendency to concentrate around a given point. The quotations are
nominal and are not the actual prices at which the current transactions are
made. Sometimes these commodities are sold on contract with reference to
future deliveries which fact would influence the stability of prices.

It is not infrequently said that crude oil prices are fixed arbitrarily by a
few individuals, These accusations are heard often in the areas where there
are many small independent producers, often made in the newspapers, and
made from the platform by politicians. Senator Trammell in a debate on
senate resolution 31, sixty-ninth congress, first session, declared,
following up their custom of periodically advancing the prices of oil when business is best,
they have recently advanced the prices of gasoline throughout the country, and the way
in which it is done indicates that there is a concert of action, and certainly an indirect
violation, if not a direct violation, of the anti-trust law.™®

The federal trade commission was instructed by the senate according to
resolution 31, mentioned above, to make an investigation of the industry with
special reference to prices. The commission, in its letter of submittal of the
report, said:

In general as to the prices of crude petroleum this inquiry tends to establish the con-
clusion that the price movements for the longer periods are substantially controlled by
supply and demand conditions, but that these conditions are reflected quite imperfectly in
shorter periods, partly because crude prices are determined by the decisions of a few large
purchasing companies among which there is generally little real competition. ...

Restrictions of production of crude oil in particular fields have occurred from time to
time as a result of concerted action of producers. Information obtained in this investigation
indicates that agrcements made in 1926 and in 1927 by officials of the largest oil com-

15. Senator Trammell, Congressional Record, May 21, 1926, p. 9811; Federal trade
-commission, Petroleum Industry—Prices, Profits and Competition, 1928, p. 3.
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panices in the country, to restrict production of crude petroleum in the Seminole fields had

for their object the protection of the profits of the companies by preventing further de--

clines i'n crude prices and consequently in the prices of refined products as well as the
preventing of the physical waste of petroleum, which, while threatened, has not occurred
npparcnt'ly to any 'considcrablc extent. In this policy they have been aided, moredver, by
the public authorities of Oklahoma, who ultimately imposed restrictions on production.®® ,

. There are some yet who believe that the Rockefellers, fatheri and son
dictate the price of oil. Although John D. Rockefeller is a substantial stock,
holder in the Standard Oil group he has not taken an actjve part in the de-
termination of policies since he retired several years ago. John D. Rockefeller,
jr., does not take an active part in the management of the companies, The’
most active part he has taken in regard to the management of any of the
group was to assemble enough votes among the stockholders in the Standard
Oil Company of Indiana to depose Colonel Stewart from the chairmanship
of the board of that company in 1929,

John D, Rockefeller, jr., was forced to deny through the press of February .

27, 1930, that he and his father had anything to do with the cut in the price
of crude oil in January, 1930. He said,
neither my father nor I knew anything about the recent cut in crude oil prices until we
read of it in the papers. The oil companies in which we are interested are managed, and
. . .. . '

their business policics determined, by their officers and directors, and not by their stock-
.hol(l'crs. .l ml.:st emphatically deny the statements that Father has again taken the initiative
in d.lctnung oil policics and that it was he who directed the Standard interests to order a
cut in the price of Texas and Mid-Continent crude ofl ¥

In those industries in which there are relatively few important producers
or consumers the prices determined upon by the leaders in their respective
industries are usually the prices followed by the small operators. Fifteen
companies purchased fifty per cent of the petroleum produced in the United

lS;;tgiin 1924, 47.7 per cent in 1925, and 51.3 per cent the first six months of

. So much capital is required in the oil business to build pipelines, storage
facilities, and provide other equipment necessary for the marketing of’ petrole-
um that only a few individuals or corporations can afford to undertake the en.
terprise.  Also considerable capital is required to build a refinery. Each year
the .building costs for refineries are increasing because of the highly tcch:ical
devices reqnired to meet the ever increasing demands of competition,. When
a leader of this type in an industry dealing in a commodity that is not bought

and sold on an organized exchange makes a price the smaller ones

industry follow his price. ot

Small producers may make different prices, and

usually do, but those prices do not affect the general market. There js

16.  Federal trade, commission, op., cit., pp. xix and xx

17. Associated Press, Oklahoma City Ti, 7
18. Federal trade commission, op. ’r’it.,";;' lr()rih-rl';]"gy 2, 1930.
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not sufficient volume of business to affect it. When prices are rising and there
is a brisk demand for crude oil they may sell at a higher price or receive a
bonus for their products. When prices are falling and the demand is slowing
up these producers usually sell at a price lower than the posted price.

What is a posted price and how do the larger operators determine what
this posted price shall be? There seems to prevail in some quarters and
among certain classes of people that somewhere, probably at 26 Broad-
way, that a group of men get together around a large table and there arbi-
trarily agree what the price shall be and this price is the price by which all
must abide. It is no doubt true that the directors at 26 Broadway may
assemble, as they usually do, in the board room at eleven o'clock each day and
there decide what they will pay for crude oil. The factors that cause them to
determine this price, or that, or whether it shall go up or down, as far as they
are concerned are many. It may be the amount of crude oil they have in
storage, the weather, the bringing in of new wells, the foreign demand, com-
petition by other prominent buyers, all of these and others relating to supply
and demand are factors that determine prices. But the government is too
watchful, the competition too keen, the public too wise, in this day and time
for any single oil company or group of companies to dictate the price arbi-
trarily without regard to economic conditions.

President Walter C. Teagle of the Standard Oil Company of New Jersey
is quoted by the federal trade commission as to what statistics are used as
the basis for the formulation of prices of crude petroleum by his company.
The Standard Oil Company, through its susidiaries, is onc of the largest
purchasers of crude petroleum in the Mid-Continent field. Mr. Teagle is
quoted by the commission as saying:

There are three principal statistics of equal importance. These are the figures showing
stocks above ground, current production, and current consumption. Almost everyone in
the oil business is familiar with the figures as to the latter two, but few, indeed, pay any
attention to the first item, Just 2s soon as a barrel of oil has been paid for and put into stor-
age it ceases to exist in our minds, and yet as a matter of fact this is one of the three legs of
the tripod on which the price structure rests. It was the industry’s failure to kecp this leg
of the tripod in adjustment with the other two that caused the present upset. The pur-
chasing companies and the refiners are paying the bill for carrying this oil, but they must
pass along a share to the producers in the form of price changes at the wells. Of late years,
the slightest excess of consumption over production has served to stimulate renewed ef-
forts to bring in more wells, with the result that the industry is keeping itself poor by an
overproduction which makes for low prices, while it is paying more than $130,000,000 a
year for carrying a reserve above ground which has not been used as a reserve. . . .

1 do not known what might be a safe reserve of crude and products. That would
vary with the current production and consumption, and oil in sight. It is, however, patent
that for some years we have been carrying too much oil and that we could stand a material
reduction before stocks would reach a point that would necessitate the bringing in of new



112 STABILIZATION OF THE PETROLEUM INDUSTRY

production. Every barrel of crude oil above ground today means more than it did a few

years ago, because crude is no longer our source of gasoline.
habit of carrying large stacks
factor in refining.

The industry acquired the
‘ before the cracking processes became such an important
In view of the extent to which fuel and gas oil are now being run for

gasoline, cvery bartel of crude oil in storage is the equivalent of almost two barrels in the
ante-cracking days.?* ’

Figures from 1920 through 1929 representing the monthly production of
crude oil run to refineries, stocks on hand, and prices of crude oil may be
found in Table II of the Appendix. It may be observed that there is a great
deal of sympathy among these data. The prices are those of the Prairie Oil
and Gas Company’s posted for 33-33.9 degree gravity crude in the Mid-Con-
finent field. Although this price represents only one grade in one ficld there
is a close enough relationship among the prices of all crude oils from all areas
that this series may be taken as representative. Prices of crude oil are made

in a world market and any factor that would affect the price in one area would
influence the price in other areas.

It was mentioned in a previous paragraph that crude oil was bought and
sold on exchanges in Qil City, and other Pennsylvania centers beginning in
the early seventies and continuing through the eighties to the carly nineties.
During the eighties speculation became so wild that, finally,

or} January 23, 1895, the Scep Purchasing Agency of Oil City, on behalf of the Standard
oil f!nmp:my. posted a price that thereafter, the prices paid by it to oil producers “will be
as high as the market of the world will justify, but will not necessarily be the price bill

on the exchange for certificate oil.""™® .
' This practice of posting prices has been followed by the larger purchas-
ing companies down to today., When a large purchasing company determines
the price it will pay for crude oil it wires the price to its various offices located
in the fields where the company is buying oil. The price is posted on a board
where it can be seen by those who are interested. This price is known as the
posted price. The various trade journals publish these prices as posted b

the leading companies and it is from these publications and the daily rcsys'
that the public and general trade are kept informed as to current prices pThe
posted prices of all companies do not always agree. '
price table of the leading trade journals will show vari
by the leading purchasing companies.

oil below a certain gravity or the pric

The differentials in regard to grade is about the same, These tables show

Ehat when a purchasing company makes a change in price the others follow
in a few days to meet the price.

The crude oil gravity
ations in prices posted
These prices differ as to base paid for
e paid for oil above a certajn gravity,

. “ederal rade commisston. ap. ¢ p. 108,
19 Fed t y L
20. Gilbert Holland h’i“lll-l["llc The Rise and Pro of th /i P
e, gress /‘ e Slandard Oil Com any,
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The Prairie Oil and Gas Company is one of the largest purchasers in
the Mid-Continent area and most frequently has led in the change of price.
According to the federal trade commission, comparison of the dates of crude
price changes made by this company prior to June, 1928, with its own stocks
of crude, shows that its prices generally were increased when its stocks were
being depleted and reduced when they were accumulating, but that frequent-
ly it advanced or maintained prices when stocks in the Mid-Continent field
were increasing.™

The main reasons set forth by critics that prices are arbitrarily fixed, es-
pecially when they are high, is that the company may have desired inven-
tory position for the purpose of annual reports and financial statements. The
prices are sometimes held at an unreasonable figure, according to some critics,
because of large bank loans, and lastly the prices are upheld for the protection
of large crude contracts running over a long period of time. Others main-
tain that prices are lowered arbitrarily at times in order for the large com-
panies to fill their storage with cheap oil. Now let us consider these points.
The financial statements of many oil companies during the years 1927, 1928,
1929 and 1920 do not substantiate the statement that prices have been high to
give a desired inventory position. The inventory position has been desired well
enough but no company is large enough to control the price to bring such a
condition to pass. Neither can a combination bring it about. As far as up-
holding prices is concerned to protect large bank loans, the bankers are as
well informed in regard to the forces at play affecting the oil industry as the
oil men are and bankers are not likely to let themselves get in a position
where it would be necessary for the oil industry to maintain an artificial

price level to protect the loans. All those engaged in handling crude oil
want high prices, especially those who have large contracts for delivery of
crude running over a long period of time. While it is true the number of
companies engaged in the business on a large scale are comparatively few in
number, no single company is large enough to hold up the price for a suf-
ficient length of time to assist materially in this form of contract, whatever
else might have been the result. It has been nearly two decades sincd the
dissolution of the old Standard Oil Company of New Jersey which brought
about a condition of competition among the major companies, a condition of
competition that is nearly ruinous to the industry. It is true that the larger
companies do fill their storage with cheap oil. They do it because they have
the storage and because the oil is cheap. They are in better position to buy
cheap oil than any one else because they have the money and when oil is
cheap is the time to buy it. But the leaders in the industry do not force the

21. Letter of submittal and summary of report on gasoline prices in 1924 to the
president of the United States by the federal trade commission, June 4, 1924, p. 17.
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price down arbitrarily in order to fill their tanks with cheap oil. Other con-
ditions bring about the low price of oil and the large companies take ad
vantage of the situation because they are in a position to do so. '

The oil industry is often very sensitive to the operation of the forces of
supply and demand. It does not take an actual shortage of oil to bring the

prices up. An apparent shortage or an apparent oversupply of the product
will go a long way in influencing the price trend. ‘

Oil is not like wheat, corn or cotton. If the crops are short this year
there is a strong probability that the deficiency can be made up by planting a
larger acreage next year. Oil is more uncertain. Its supply cannot be ex-
panded and contracted in such manner. It is a gift of Nature. When once
it is taken from the ground it cannot be replaced. Many scientists have startled
not only the industry itself, but the general public and have created the im-
pression that our oil resources are near extinction. These scientists may be
right and they may be wrong. So far there has been sufficient oil. In
fact, so much, that its utility has been lowered. But regardless of the sup-
ply available now there is a fear continually lurking in the background that
creates a feeling of uneasiness among oil men when storage is being drawn on
to meet an increasing demand. Consequently the price rises faster under such
conditions than it would in most of the other primary industries.

As crude oil prices go up drilling activities are correspondingly stimu-
lated. The lure of large profits is no less in this industry than in others.
The bit is sunk deeper in old fields and new ones are explored. Wildcatters
renew their energies, derricks are erected in strange places, and the search
for oil goes on in a feverish manner with high hopes for abundant rewards.

When prices are low there is very little drilling going on in fields of
settled production. In the fields where wells may be brought in producing
several hundred barrels a day the cost per barrel is very small and producers
go on exploring for oil because they may make a profit at most any price
much to the discomfort of the owners of small producers in the settled fields.
The owners of this type of production do not only suffer from a reduction
of oil produced but their situation is made more acute by the lowered prices.
In May, 1927, when prices were very low there was one company operating
in Oklahoma that had 1,833 producing wells and it was making one-seventh
of a cent the well daily.™ 'There were other companies in a more precarious
position than this one. The low margin of profit was due to the fact that
about two hundred and fifty wells in the Seminole field had flooded the mar-

ket with oil. These wells were pinched in and could have furnished more.
oil for the already overburdened market.

22. The Oil and Gas Journal, May 26, 1927, p. 180.
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It is not the cost of drilling wells that are producing oil today that af-
fects the price. It is the amount of oil that these wells are producing that
aids in determining the price at which the oil will be sold. But the present
cost of production may be of influence in determining future prices. If the
cost of drilling increases, producers, or those contemplating the drilling of
new wells, will not undertake the bringing in of new wells unless the price
of oil will justify the expense. Because the element of risk is greater in the oil
industry than in any other extractive industry the chance for a reward must
be correspondingly greater. Therefore, the present price of crude oil will
either stimulate or retard new drilling in wildcat areas. In periods of price
depression frequently operators produce oil at a loss. Their lifting charges
are more than they receive for the oil. They keep their wells producing in-
stead of shutting them down, hoping that in the future the price may in-
crease where they can make a profit not only on the oil produced at that time
but a sufficient profit to eliminate the losses incurred in the past.

The price of oil does affect drilling costs in this respect; the low price of
oil curtails drilling activities. This in turn gives the drilling contractors less
work to do. These contractors have expensive equipment that is forced to
lie idle. Rather than not use their equipment at all they would rather lower
their prices Lo a point where interest charges and wages could be met, hence
some of them make contracts at a considerably lower figure than they or-
dinarily would when the prices of crude oil are higher. Periods of depression
are consequently prolonged. Owners of leases with limited means take ad-
vantage of the reduced drilling costs and contract with the drillers to put
down wells on their properties. Usually these contractors take an interest in
the lease as part payment with enough cash down to meet current expenses.
Fortunately for the industry as a whole many of these wells come in dry.
Somé of them, however, are producers and good producers at that. This
production adds to the sum total and tends to hold down the price, adds to
the extravagance in the use of the product, and demoralizes the trade gen-
erally.

Theoretically, the petroleum industry is an industry of increasing costs.
Oil is being found and produced at lower and lower depths. It would appear
at first thought that the oil obtained at the lower depths would cost more
than the oil from higher horizons. This is not always true. The pressure
is greater in the deeper sands and the pools are more prolific that the cost a
barrel is less. Leases, however, are more costly in the deep areas. Oil com-
panies are continually increasing their holdings. This adds to the overhead
and when added to the costs of production the total mounts up, It is very
-difficult to estimate what it does cost to produce a barrel of oil. The costs
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vary from field to field, from well to well, and from time to time. It is prac-
tically impossible to take an average of what it does cost to produce a barrel
of oil. Furthermore, the life of the well varies from field to field and sand to
sand. The costs must be distributed over the life of the well.

The following illustration shows how the total cost of production varies,
According to The Lamp, of the Standard Oil Company of New Jersey, it is
estimated that the fitst 200,000,000 barrels of oil to come from the 15,000
acres which are produced in the Yates field, Pecos county, Texas, will be
obtained from not more than three hundred and seventy-five wells at a total
cost of less than twenty cents the barrel, ‘The same authority states that the
record of Seminole, in Oklahoma, to January 1, 1929, shows more than 2,300
wells had been drilled on a little more than 20,000 acres to produce 300,000,
000 barrels of oil at a cost of $1.00 a barrel, more than the estimated unit
cost of the first 200,000,000 barrels from the Yates field. Mexia, in Texas,
produced up to January 1, 1929, from 3,700 acres through 700 wells at a cost
of about eighty cents the barrel® “The average cost of preduction from these
wells will increase as production declines and lifting costs the barrel increase,

Low prices have one wholesome effcct on the industry that high prices
do not. In periods of low prices efficiency increases and there is not the
reckless waste that often occurs when prices are high. On the other hand,
high prices make it profitable to keep up small wells that would otherwise
have to shut down if operated very long at a loss. These small wells cannot be
taken off the pump when prices are low and when prices are high put back
on the pump again. In one sense a small oil well is like 2 cow. A cow 10
give milk over an extended period of time must be milked regularly. Sim-

ilarly, an oil well to produce over an extended period of time must be pumped
regularly.

W. H. Gray, formerly president of the National ‘Association of Indepen-
dent Oil Producers, in his testimony before the senate subcommittee of the

committee on manufactures very clearly brought out the reason why small
wells must be pumped regularly.

It is a Jide difficult to explain, but all old wells produce a little water. They will
pump better if they produce it. If they do not, the parafline becomes caked up in it, and
it rapidly seals up in there. and they produce nothing. If you let them stand, that water
accumulates in that hole, and it becomes perfectly dead. The gas does not come through
at all. The water will gradually risc in that pipe, and if you let them stand there, we will
say, for 2 month or two months, when you go back there, there will probably be two of
three hundred feet of water in that hole. That weight of water is down there just killing
out the life of that gas. It has come in, filling the crevices where the oil comes through
the sand, so that when you go back you have nothing. The oil will never come back
anymore. You have to work that well. It has to be worked just like a clock. It has to be

23. *“What Price Compctition?" The Lamp, June, 1929, p. 9,
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pumped regularly. Your men have to learn the history of these wells and how they are
pumped the best. Sometimes you can pump a well every other day and it will do better
than if you pump it every day; but it is absolutely the most damaging thing in the world
to let one of those wells sit for a month. 1 have had a half-dozen of them absolutely ruined
in the last two years, just by neglect of that character.®

The Gasoline Basis of the Industry

For many years after the discovery of the first well by Drake in 1859 the
oil industry was on a kerosene basis. The demand for kerosene governed the
demand for crude oil. With the advent of the automobile the industry changed
from a kerosene basis to a gasoline basis. Accordingly the demand for gaso-
line governed the demand for crude oil.- The industry is yet on a gasoline
basis but there are factors that must be considered that have altered the situ-
ation considerably. -

“The first refineries took off only a small fraction of the gasoline content

.as compared to modern refinery practice. The skimming and topping plants

were the first type of refineries used. For this type of plant the oil with
the highest gasoline content, or the oil with the highest gravity, was the most
desired. But when the cracking plant was brought into common use the
demand changed. Low gravity oils and oil that was formerly used only for
fuel oil was bought and run through the cracking plants thus increasing the
supply of gasoline without increasing the supply of crude oil. In other words,
with the addition of the cracking plant, new sources of gasoline were tapped
which had the same effect on the market as bringing in new supplies of crude
oil. ‘The increase in natural gasoline, gasoline condensed from natural gas,
and blended with heavier fractions to make a merchantable product has also
increased the supply of gasoline. In 1929, 27,700,000 gallons were blended
at plants as compared to 26,700,000 in 1928 according to preliminary figures
of the bureau of mines. Naturally, these influences keep down the price of
crude oil. If it had not been for the fact that the demand for gasoline has in-
creased in large proportion since 1920 the crude oil market would be more
demoralized than it has been in the succeeding years. With more gasoline
being extracted from a barrel of crude than formerly forty-four per cent in
1929, compared to forty-one per cent in 1927, and the production of crude
oil being increased at the same time the price of this raw material has been
held down to the place where it could compete with coal as a fuel for heating
and steam raising purposes. When the price of coal is high and the price of
oil is low th= tendency is to use crude oil for fuel purposes thus forcing this

24. Testimony of W. H. Gray before the subcommittce of the committee on manu-
factures of the Unitcd States senate, 1922, High Cost of Gasoline and Other Petrolenm

Products, Vol. 1, p. 594. . -
25. United States bureau of mines, preliminary report, 1929,
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product in competition with coal. Some writers in the oil trade journals fre.

quently refer to the price of petroleum being on a coal basis, or in other words

say that the price of coal will determine the price of petroleum. When coal
is cheaper than oil coal will be used and when there is an oversupply of pe-
troleum the price will have a tendency to follow coal. When there is a scarci-
ty of petroleum the upward trend of its price will have a tendency to raise
the price of coal, if coal is cheap. '

Crude is commonly uscd for fuel in many places where oil is cheaper
than coal. Crude oil has been used in California for a quarter of a century
as the principal fuel because it is less expensive. No coal is mined in Cali-
fornia and what coal is used must be shipped in from other states.

As the demand for gasoline grew it became less practical to permit. the
use of raw crude as fuel oil except the very heavy crudes, particularly the
crudes imported from Mexico. Oil was run through refineries, the lighter
fractions taken off and the residue was then disposed of as fuel oil.

The principle underlying the refining of petroleum is very simple. Crude
oil is run into large stills where intense heat is applied. The lighter oils go
off in vaporized form to be condensed in coils and come off as gasoline, kero-
sene, naphtha, etc. The heavier fractions remain and are disposed of as fuel
oil. Formerly it was a problem for refineries to dispose of it.

For more than a decade the demand for gasoline increased faster than
the supply of crude oil. The situation might have betome acute but for the
invention of the cracking process which was placed on a commercial basis
about 1912. Heretofore the refining of oil had been a physical process. Now
more pasoline was made possible by subjecting the heavy oil to intense heat
and pressure. The extraction of gasoline through this new process is brought
about through chemical action. Where only approximately thirty per cent
of the crude oil could be converted into gasoline by the older methods as
much as sixty per cent can be realized through the cracking process. Fuel
oil found a new use. A new source of gasoline was discovered and it might
be said when the cracking process was invented the price of crude was taken
off the pasoline, and placed on a fuel oil basis. According to the United
States bureau of mines in 1927, 59.6 per cent of the gasoline manufactured
was produced by straight-run methods, 30.7 per cent was produced by crack-
ing, and 9.7 per cent from the use of natural gasoline.”

Use of Crude Oil as Fuel

According to The Oil and Gas Journal” in 1917 the recovery of fuel oil
26. United States burcau of mines, Petroleum Refinery Statistics, 1927, Bulletin 297
(1929) p. 4.

; 19?.275. C. O. Wilson, “Percentages of Gasoline Increase,” T'he Oil and Gas Joturnal, June
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from crude reached its highest percentage when 51.03 per cent of all the crude
oil run to stills became fuel oil. In 1928 the recovery of gas and fuel oil from
the crude processed was 46.8 per cent as compared to 47.4 per cent in 1927.
This decline was due mainly to cracking. Stocks of gas oil and fuel oil
east of California showed comparatively little change in 1928, which in con-
junction with the increase in output, would indicate a small increase in con-
sumption over 1927. Stocks of heavy crude and fuel oil in California in-
creased over 5,000,000 barrels in 1928 as preference was given to light crudes
for refining purposes.” The increase in the use of hydro-electric power in
California probably had something to do with the increase in stocks of fuel
oil in that region.

An idea of the importance of the use of fuel oil and its influence on the
demand for crude oil may be obtained in Table X,

TABLE X**

National Distribution of Gas Oil and Fuel Oil in the United States, 1926-1928. (In barrels
of forty-two gallons each)

Uses 1926 1927 1928

Railroads 72,217,652 69,847,778 70,694,754
Steamships (including tankers) 79,287,605 88,215,028 86,585,673
Gas and clectric power plants 33,651,513 30,021,410 30,505,943
" Smelters and mines 8,951,817 6,831,275 7,020,976
Iron and steel products 16,102,458 18.335,830 19,180,303
Chemicals and allicd industries® 2,080,507 3,494,922
Automotive industries 1,603,393 1,686,605 2,212,495
Textiles and their products® 4,852,204 4,586,306
Paper and wond pulp* 3,131,043 2,792,752
Logging and lumbering 3,183,597 2,370,449 2,578,133
Cement and lime plants 5,586,144 5,051,051 5,223.887
Ceramic industrics 3,216,850 3,270,036 2,878,531
Food industrics 7,674,766 7,151,361 6,485.226
Other manufacturing 23,017,235 11,130,809 10,030,960
Commercial heating 13,874,181 15,750,506 16,704,335
Doinestic heating 2,905,401 5,233,745 5,667,027
U. S. Navy, Army transports, etc. 6,541,638 6,505,869 6.814,501
Used as fuel by oil companies 48,701,023 43,452,584 50,037,039
Miscelleancous uses 7,514,599 9,353,849 12,757,596

ToraL domestic deliverics 334,029,872 334,271,939 346,251,359
Exports and other shipments 38,620,895 47,390,862 44,428,543

ToraL distribution 372,650,767 381,662,801 390,679,902

*Deliveries to chemical and allied industrics, textiles and their products, and paper
and wood pulp were included under “Other manufacturing” in the 1926 survey.

®sE. B. Swanson, National Survey of Fuel Oil Distribution; 1928, A report of the
bureau of mines, printed by the American Petroleum Institute, December, 1929, p. 19.

W. C. Teaple, president of the Standard Oil Company of New Jet-
sey in his address before the federal oil conservation board, February 10, 1926,

28. Bureau of mines, “Petroleum, Petroleum Products, and Natural Gasoline,” 1928,
final summary, mimeograph.
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said that two other factors must be considered besides the increase in the

price of fuel oil resulting from restricted production:

First, whether economical use of the raw material, crude oil, is not being attained under
existing conditions, and, second, whether, an attempt to change existing conditions by new
laws and practices will not raise prices of gasoline and fuel oil unduly and thus make the
cost to the consumer of the limitations on use out of proportion to the advantage the pubhc
derives therefrom,

Not only is fuel oil a competitor to coal but in a sense it is also a com-
petitor with crude oil. Gasoline can be produced.on a large scale as cheaply

from fuel oil as it can from crude oil thus holding down the price of all thrcc. .

As Mr. Teagle said later on in his address:

Refinery aperations over the past three years are illustrative of the economic tendency 1 have
described.  Gasoline was produced more cheaply from cracking than from the initial diss
tillation of the crude, and in this way, by utilizing only distillates 144,000,000 barrels of
cracked gasoline were produced. ‘To have produced this 144,000,000 barrels of cracked
gasoline from the initial distillation of the crude, on the basis of the average yield reported
by the burcau of mines, would have necessitated the running of 565,000,000 barrels of
crude. Thus the cracking process during the past three years actually conserved this 565,
000,000 barrels of crude which is in excess of the total quantity of crude now in storage in
the United States.

His conclusions are that the existence of -cracking processes and the rel-

atively low price of fuel oil are safeguards against the uneconomical use of
crude resources. '

The inevitable conclusion would seem to be lhat the conservation of petroleum to mect ‘

the demands of the future depends upon price.®®

Hydrogenation
A new method of refining, now in the experimental stage, bids fair to
alter the present situation. This new method, known as the hydrogenation
process, is not intended to supplant but to supplement, present methods. The
process is in strong hands and therefore, it is not likely that it will prove to

be an influence working against stabilization.
There are more than 400,000 existing compounds of carbon. Pe-
troleum is a mixture of several of these compounds. Hydrogenation is a
synthetic, secret process by which desired compounds may be made. It is

intended that by this process gasoline may be made more cheaply and also

out of compounds heretofore not suitable for gasoline manufacture.
E. B. Lyman writing in the April, 1930, T4e Lamp, describes the steps:

1. Under the influcnce of the catalyst, pressure and heat, the hydrogen molecule is
split into atoms. rcady to unite with the hydrocarbon groups in the oil.

2. In much the same way the hydrocarbon molecules are likewise split open, some-
what as in the cracking process.

929. W. C. Teagle, “A Big Step toward Conservation,” The Lamp, Fcbruary, 1926,
p- 9.
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3. The hydrogen atoms immediately hook up with the hydrocarbon groups and the
molecules “close up” again so to speak.

The process was worked out by German chemists and has followed,’
perhaps logically, the hydrogention (addition of hydrogen) of coal to produce
oil. The patent rights are owned by the Standard Oil Company of New
Jersey and 1. G. Farbenindustrie Aktiengeselischaft of Germany through a
holding company known as the Standard-I. G. Company. The patents for
the United States are controlled by the Hydro Patents Company, a subsidiary
of the Standard-I. G. Company. The Standard-I. G. Company also controls
the patents in other countries through other subsidiaries.

The shares of the Hydro Patents Company are held by seventeen large
refining companies in the United States controlling approximately sixty-six

“and two-thirds per cent of the total daily crude running capadity in this

country, and about eighty per cent of the refining capacities of the United
States potentially available for the adoption of the hydrogenation method.

. According to The Oil and Gas Journal the share holdings of all these
companies, including the Standard Oil Company of New Jersey, are in pro-
portion to their crude running capacities, with a minimum holding of five
hundred shares. Control of these patent rights within the United States
therefore passes to the prospective users of the process.

The first commercial plant for the hydrogenation of petroleum products
ever completed was placed in operation at the Bayway, New Jersey, refinery
of the Standard Oil Company of New Jersey in the summer of 1930, This
plant which has a normal charging capacity of 5,000 barrels daily is an ex-
periment. Two more plants of similar design are expected to be completed
later.

The effect of this process on the conservation movement is outlined in a
statement issued by the Standard Oil Company of New Jersey:

Interview of the direct bearing of the hydrogenation process upon the question of con-
servation of oil supplics, and its effect of lifting the average quality level of gasoline, kero-
sene, lubricating oil, fuel oil, Diesel oil and other petroleum products, it may be safely as-
sumed that the policy of the company will be dictated by the interests of the industry in
general,

Price Variation Between Areas

It was pointed out in a previous chapter that petroleum is found in widely
scattered areas throughout the United States. The prices paid for oil in the
various sections are by no means uniform. However, there is a fair degree of
harmony existing in their price movements.

There are several reasons why there is such a wide range of prices. In the
first place Pennsylvania crude brings a high price because it is nearer the
larger refineries on the Atlantic seaboard. The Pennsylvania oils have also
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a very high gasoline content and are much desired for that reason. Many

Jubricating oil and grease manufacturers prefer Pennsylvania oils for their pur- -

poses and are willing to pay a higlier price for them.

Oil from the Lima fields is not as good as that from the Pennsylvania
fields but it is nearer the eastern refining centers and brings a higher average
price than does the oil from the Mid-Continent fields, although it is no better.
Gulf coast cil has a very low gravity and a low gasoline content, consequently it
brings a much lower price than does the oil from the Mid-Continent although
the Gulf Coast oils are much nearer the larger refineries on the Gulf coast with
the exception of that part of the Mid-Continent field that extends down into
Texas. A large part of the California oil has an asphalt base. It is far from
the eastern consuming centers also. California is able to meet the demands of
the Pacific coast market and have a considerable surplus left over. This sur-
plus, with the exception of the part that is sold in foreign markets is brought
through the Panama Canal and sold in competition with oil from the interior
of the United States. In 1923 for the first time the large production from this
area brought down prices of petroleum in all sections of the United States. It
is cheaper to transport oil with tank steamers than it is through pipelines.
The better grades bring prices comparable to those of the Mid-Continent field,
The oils from some ficlds, particularly in west ‘Texas, have a larger sulphur

content. The presence of sulphur is very undesirable in refining for technical

reasons, therefore, the prices of these crudes are comparatively low.

The small refiner is more concerned over the price movements of crude
petroleum than any other group of purchasers because price changes affect his
business most. It was stated in a previous paragraph that the bulk of the crude
oil sold by independent producers is sold to the large purchasing companies. The
independent producer prefers to sell to the large purchasing companies be-
cause they can offer better service and most likely take their oil in any and all
conditions of the market. Most of the small refiners depend on a special grade
of crude, usually those grades with high gasoline content, for the operation
of their plants. If they bought their oil from the large purchasing companies
they would have to buy the average grade that is run through the pipelines
because in these lines all grades are mixed. In order to get the kind of product
best suited for their nceds they are forced to pay a premium. That is, they are
forced to pay a premium when there is a brisk demand. They usually receive

their supplies in tank cars, On the other hand when the market is depressed-
and there is an oversupply of crude these refiners can go into the open market”

2nd buy their raw material at prices lower than the posted price. Bcing able,
therefore, to buy good oil at prices lower than the posted price they are in
a position to make cheaper gasoline than can many of the larger refiners and it
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:s this type of refiner that disturbs the gasoline market for the larger companies
in periods of depression.

When the consumption of crude oil begins to approach nearer production
and it is necessary for the large companies to draw on storage to meet the
demand the smal! refiners then have to pay a premium for their supplies. This
condition will go on for awhile because prices are tightening and advances are
being made gradually. But after awhile their stocks begin to get so low that they
are forced to bid the price up to get their oil. Then the small refiners are
forced to meet the increase and offer a bonus on top of that in order to satisfy
their needs. This condition continues until production is increased again and
the supply overtakes the demand.

Theory of Value Regarding Petroleum

At this point it is appropriate to formulate a theory of value in regard to
petroleum and petroleum products. In spite of the fact that there is an abun-
dance of petroleum, at the present time the resource is limited. No one knows
when the production curve will begin the descending scale. We know that
every barrel taken leaves one barrel less beneath the ground. The most con-
servative thinker does not believe that the resource will be cut off suddenly.
When the decline comes it will be gradual. Petroleum will be produced for
years to come.

At the present time there are no substitutes for petroleumn that can be
produced cheaply enough and in large enough quantities to compete with it.
Consequently petroleum is being consumed today to the degree that our pres-
ent wants are more important than future wants. However, the products of
an exhaustible resource should not sell for less than its substitute. Substitutes
may be found today in shale oil, coal and lignites, and from agricultural prod-
ucts.

The public has been accustomed to cheap motor fuel for so long a time
it would not consent for the government or any one else to raise the price of
motor fuel arbitrarily to the price of substitutes, Since it is a matter of public
interest the government should appropriate sufficient funds for research to find
a substitute that would sell within the price range of motor fuel today.

In the interest of stabilization and conservation the price of crude petro-
leum should be maintained at a high level. What is understood here to be a
high level is a price high enough to justify the operators a reasonable profit and
at the same time be high enough to eliminate the unessential uses to which pe-
troleum is now placed. Instead of the industry striving to seek new uses for
new markets let the price be high enough to justify the uses to which it s now
placed. Considerable oil is now burned under boilers that could be diverted to
higher uses if the price justified it. An unessential use is the utilization of



124 STABILIZATION OF THE PETROLEUM INDUSTRY

petroleum in the place of a satisfactory substitute. The price should be high
enough to take petroleum out of competition with coal.

The argument for high prices of petroleumn does not preclude monopoly
prices. Ordinarily monopolies of natural resources sell too cheaply because
high prices would create substitutes. Monopolies also sell too cheaply because
prices must be fixed to secure large present profits. A monopoly of the pe:
troleum industry could not make large profits with high prices because of the
lessened demand and the use of substitutes. A monopoly of petroleum pro-
duction must maintain prices at a low figure because incomes accruing in the
future will of necessity have to be discounted greatly. Petroleum products
are put on the market as rapidly as possible because it is not a very good in-
vestment to hold them any number of years. This is as true for the individual
operator as it is for the monopoly. It is an axiom that the further away an in-
come s the less is its present worth. A thousand dollars fifty years from today
is worth less than a thousand dollars twenty-five years hence. A thousand
dollars due ten years from today has a present worth greater than a thousand
dollars due twenty-five years from now. Therefore, it is to the interest of

any operator, individual or monopolistic, to secure the greater return in the. -

minimum of time,

Business men in all industries want stabilized prices. It is a goal they are

all striving to reach because a stabilized price gives assurance and definiteness.

to business activity. Where there is no free competition and prices are under
monopoly control it is an easy matter to stabilize prices. But even under a
condition of free competition the tendency is toward price stabilization, That,
tendency is scen in the oil industry. There are many legal restrictions, both
state and national, to co-operative price fixing, but, regardless of these restric
tions business men bend their efforts toward stabilizing prices.

In the oil industry stable prices are sought through co-operative efforts of
producers. So far little headway has been made in this direction. Some pro-
ducers will consent to restrict drilling activities. Wells are pinched in and
actual drilling stopped on others yet unfinished. But in spite of all this there
will be a few who will not co-operate and they may have good reasons for not
doing so. They should not be condemned for not entering into these agree-
ments. The public has insisted on free competition in the oil industry and its
desire has been granted. The industry has insisted on its right to private
property and its rights have been recognized by the government. Both should
be satisfied but neither is. Many plans have been suggested but the industry
has failed to agree. The problem is not yet solved. But that is no reason that
it cannot be. Concessions must be made by all parties interested. Suggested

solutions to the problem of price stabilization will be discussed in subsequent
chapters.

CHAPTER SEVEN
STABILIZATION EFFORTS OF THE INDUSTRY

THE preceding chapters pointed out the forces that have worked

against stabilization. ‘This chapter will discuss the forces for stabili-

zation. The succeeding ones will be devoted to a discussion of the
details of the plans and efforts that have been made to bring stabilization about,
The principal factors that have worked against stabilization, it was shown, are
the institution of property rights, the transitory nature of oil and gas, the com-
petitive system, the fear of an early exhaustion of the supply, the natural
acquisitiveness of man, and state and federal legislation that forced produc-
tion on public lands.

One factor standing in the way of stabilization mentioned only indirectly
in previous chapters is the overcapitalization of the industry. Too much
money has been invested in the industry. The pressure to pay dividends has
forced executives to follow policies that would not otherwise have been follow-
ed had this pressure not been present. It has been estimated that there is be-
tween $10,500,000,000 and $11,300,000,000 invested in all branches of the in-
dustry. This condition may not be peculiar to this business alone. Nor is it
implied that all units are over capitalized. The pressure, however, of the owners
of the ten and one half billion dollars for dividends has brought about a condi-
tion of overproduction in the producing, refining, and marketing branches of
the industry. The ownership of this investment is distributed among thf)u-
sands of people scattered throughout the United States and foreign countries.
The way to make money out of oil is to produce, transport, refine, and market
it. This is the goal of all those in each branch of the industry. While some
units have always made money, some have come out even, others have failt.:d.
The net gain to the industry has been reduced by an oversupply. The in-
dustry is affected because profits have been reduced. Society has been affected
because an exhaustible resource has been forced, through overproduction, into
minor uses.

The problem of stabilization may seem to some to be a recent thing; a
cloud that has appeared on the horizon since the war. As a matter of fa.ct,
it has appeared in different guises almost since the very beginning of the in-
dustry.

' Efforts to Restrict Production

Colonel Patrick C. Boyle, proprietor and publisher of the Osl City Derrick
and the late founder of The Oil and Gas Journal, in his testimony before the
United States industrial commission,' September 6, 1899, brought out some

1. Industrial commission report on trusts, 1900, Vol. 1, pp. 426-463.
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illuminating facts. Within a decade after Drake drilled the first well there was
a condition of overproduction. Colonel Boyle in his testimony said that by
overproduction he meant more oil was being produced than could be con-
sumed at the time at remunerative prices. The Petroleum Producers’ Asso-
ciation was organized in 1869 to mect this condition. There was an effort
in 1873 on the part of the producers in Clarion county, Pennsylvania, to shut
down because the large volume of oil being produced was causing the oper-
ators to suffer loss. This movement was only local in its influence. A plan
was started in 1876 for pooling the surplus oil as a means of advancing the
market. Conditions improved so rapidly by midsummer of that year that this
scheme became unnecessary. Ol advanced to. four dollars a barrel. This
advance attracted so much new capital into the industry that for a decade fol-
lowing there was a depression. A new pool was brought in at Bullion which
added in two years 3,000,000 barsels of oil to the supply. Bradford soon fol-
lowed and Colonel Boyle said its influence was felt for a quarter of a century
afterward. : '

There were other local movements directed toward restricting production.
David Armstrong, in 1877, organized the Producers’ Protective Union as a
result of the Bullion development on prices. This was a secret and fraternal
organization whose purpose was, by uniting their interests and suspending
operations, induce their friends and neighbors to join them until they formed
an unbroken chain. Between two thousand five hundred and three thousand
producers were enrolled as members in the local lodges which sent delegates to
the general council !

There was a gencral, but partly successful, movement in 1884 among the
producers to restrict drilling. This movement was the result of the large pro-
duction from the Thorn creek pool. It failed for lack of co-operation of all
the producers interested in that arca, C

Out of this movement, however, there was one interesting result; this was
the formation of the Producers’ Associated Oil Company. This company was
formed by all the existing producing companics taking some shares. The capi-
tal stock was $1,000,000 and the stock was distributed among the producing
companies. The purpose of the company was to purchase property in order to
curtail production and stop drilling. This company was instrumental in draw-
ing up a drilling contract known as the “boundary-line contract” providing that
the members of the association were not to drill a well on any line within
a stated distance—that is, closer than would give an area of twenty acres to
each well. The aim was to limit production. )

At this time there was a surplus of 31,000,000 barrels of oil held in storage
above ground by the Standard Oil Company, which was naturally in.
terested in restricting the amount of crude oil being produced. ‘Therefore,

2. Gilbert Holland Montague, op. dt., p. 67.
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it entered into an agreement with the Producers’ Association to susperd active
drilling operations and to restrict its production at least one-third for the’period
of a year, on turning over 5,000,000 batrels of oil to the latter.

When this agreement was made the price of oil was sevcnty-t.)ne cents a
barrel. ‘This agreement advanced the price of crude oil twenty-nine cents a
barrel. '

There was another part of this agreement that is interesting in that very
few, if any, agreements since then have contained this feature. The total con-
sideration was 6,000,000 barrels. Out of this total 5,000,000 barrels went to
the producers. It was agreed that the Standard Oil Com.pany and the Pro-
ducers’ Association would then give 2,000,000 barrels of oil, 1.,000,000 barrels
each, to the laborers affected by the shut down as compensation for the [llos.s
of employment. The oil was sold and distributed'to the laborers through t Cl;
organization. According to Colonel Boyle's testimony t.he laborers benefite
more by this shut-down than had they worked. He estimated that the aver-
age driller worked two hundred days a year and carned a $1,000. There were
cight hundred fewer wells drilled during the year of the shut-down than ldur—
ing the previous year. Estimating that the same number of wells would have
been drilled had there been no shut-down, the laborers profited !)y the trans-
action. At this time there was considerable activity in the Ohio fields and
many of the floating workers went there and found work. '

After 1900 drilling activities spread to other parts of the Um.ted States.
Industry was so scattered that little community of action was obtained as far
as curtailment of production is concerned until after the World War.

One futile effort was made by the corporation commission of Oklal.wma to
restrict production in the Cushing pool in 1914.° :I'his pool reached its peak
of daily production in May, 1915, with a production of -30.5,000 ba.rrels. At
the instance of the attorney general the corporation commission put into effect
the order appointing W. W. Watts as umpire to regulate production. . Or.ne
producer was brought into court for violating the order. The case was tried in
the district court at Tulsa and the stand of the producer was uplfeld. The ef-
fect of this decision was to delay the conservation movement in- Oklahoma
approximately a decade. .

The criticism might be offered that there is no relationship between the
movements to curb production in the previous century and the efforts today.
That the technique is different there is not a question of a doubt. That the
sanction of government was obtained in the early mover.nents no one contends.
The nearest approach to a scientific basis of production was thf: bound:fry
line contract. At that time the industry leaned very littlle on science. The
early operators were not concerned much with conservation. But there was

3. Edwin L. Recser, Oil Royalties, Dexter Publishing Co., Tulsa, 1929, p. 67.
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one thing that the early producers did have in common with modern pro-
ducers in their efforts to curh production and that was profits. Call it con-
servation, or any thing else, there would be very little interest in the move-

ment today if the operators did not think it would bring larger profits in the
end.

In an economic system such as the one prevailing today no study of stabili-
zation can be undertaken without a consideration of profits. The profit motive
is the underlying force in the economic set-up. Stabilization does not mean
the guarantee or assurance of profits. Stabilization means the elimination of

those forces that bring depression and wide bulges of prosperity. It means the -

placing of the industry on an even keel. It means the adjustment of produc-
tion to consumption, the corrclation of supply with demand at a price that
will bring a reasonable profit.

That stabilization can be achieved will be discussed in a subsequent chap-
ter. That it is a goal worthy of an effort most economists will agree. Atten-
tion now will be given to the development of the modern stabilization move-
ment. The leaders of this movement refer to it in terms of conservation. In
all fairness to these leaders let us say that they are interested and sincere in
promoting conservation. Conservation is only one aspect of stabilization,
however, and it is stabilization in which the industry is most interested.

Modern Movement for Stabilization

The modern movement for stabilization began about the year 1918. Ches-
ter C. Gilbert and Joseph E. Pogue published a report for the United States
national museum, Bulletin 102 in 1918 in which they called attention to the
dangers and economic evils of overproduction. They expressed the opinion
that the fundamental difficulty with the practices of production lie in the com-
petitive development of pools which should be treated as geological units.
They recommended an integration of operations in so far as it was possible
without having monopolistic control.

There was very little interest on the part of the general industry in the
problem due to the existing prosperity which came to an end at the close of
1920. The industry had contributed no small part to the success of the War
and had met all the demands made upon it. There was so much general satis-

faction with what had been done that there was litte thought placed on the
future. '

An organization was born in 1919 that has been one of the most potent in-
flucnces in this direction, if not the most influential. It is the American Pe-
troleumn Institute and was the outgrowth of the national war service petroleum
committee. At the time of its formation M. L. Requa, director of the oil di-
vision of the United States fuel administration said:*

4. Oildom, April, 1919.
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The tremendously increasing demands for petroleum, focusing on an ever-increasing
domestic consumption and calling for an increasing draft on the oil pools of Mexico and
South America, create problems of the first magnitude that will crowd forward with grow-
ing weight in the next few years. The pressure of these circumstances, in view of the ex-
tremely intricate character of the entire petroleum activity, demand machinery for bringing
a higher degree of scientific oversight and efficiency as 2 whole than is possible under pres-
ent conditions. So insistent, indeed, is this necessity conceived to be, that governmental
action will ultimately be forced by the dictates of circumstances, if the industry does not
anticipate the matter and give to the situation the co-operative help that is even now so dis-
tinctly needed. . . . production has its problems that need 2 representative organization to
solve—problems in co-operation, in development of engineering practice, in the securing
of adequate state and national legislation. . . . . .

The producer of petroleum is after all 2 trustee administering a wasting asset in be-
half of the population as a whole. Deliberate waste and incficient handling of the prod-
uct should no more be tolerated by the industry en masse, than we would tolerate railway
rebates and other odious forms of special privilege.

There should be intensive and constructive investigations undertaken in an effort to
determine what may be done that will more efficiently administer the trust. And I know
of nobody so well equipped to undertake this work as the producers themselves, acting as
a scction of the Petroleum Institute. 1 do not pretend to say what the answer is, but that
the question must be answered 1 am sure; and if not by the industry itself in co-operation
with the government, then by the government alone.

Please do not misunderstand my meaning. I am not making this statement as a
threat: 1 am only attempting to point out the logical sequence of events following in the
train of increasing demand for our most important raw material. 1 am quite well aware
that past generations must have looked upon the proposal as extreme socialism, if nothing
worse; but 1 have also in mind the fact that a barrel of oil once produced is not replaced
in the carth, that our consumption has grown far beyond preconceived ideas, and that we
face an era of still greater consumption.

Beginning with 1919 government officials, scientists, and leaders in the in-
dustry made statements from time to time on the importance of controlling
the production of petroleum. These statements stand out prominently be-
cause there was little effort, taking the industry as a whole, along this
line. Franklin K. Lane, secretary of the interior, in his report for 1919 urged
a rigid policy of saving.’ In February, 1920 at the meeting of the American
Institute of mining and Metallurgical Engineers, Director Van H. Manning
of the United States bureau of mines, Dr. George Otis Smith, director
of the United States geological survey, J. O. Lewis, chief petroleum technolo-
gist of the bureau of mines, read papers in which they emphasized the in-
adequacy of the visible supply of petroleum in proportion to our needs, the
importance of conservation, better engineering practices, and discussed the
situation in regard to possible supplies from foreign fields.

These discussions and the rise in price of petroleum and petroleum prod-

5. Reprinted as a bulletin of the United States geological survey, No. 705.
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ucts attracted the attention of congress. The federal trade commission was di-
rected by congressional resolution in 1920 to make

inquiry and investigation into the causes of the recent advances in the price of fuel oil,

kerosene, gasoline, and other petroleum products, and report to the house not later than
June 1, 1920;

and to

take into consideration and to report the sources of oil supply for the United States and the
profits of said business, and what, if any, conbinations in restraint of trade exist between

those engaged in business, and what effect, if any, the same have upon the market price of -

fuel oil, kerosene, gasoline, and other petroleum products to the ultimate consumer.
The report of the federal trade commission in response to this resolution

was published as house document, 801, in 1920, The summary of the ﬁndingsl
of this commission are as follows:

I. It scems that there is greater justification in assigning the advance in price of crude
oil and petroleum products to varying conditions of supply and demand in the light of
emphasized and pessimistic statements as to future supply than to a combination in restraint
of trade, . . .

2. It is probably true that the recent advances in the price of petroleum products—
have been due primarily to the strong demand for such products, coupled with the diffi-

culty of many companies in getting adequate supplics of crude oil, the increased prices there-
of and the increase in other expenses of operation.

3. The explanation of the men in the oil industry regarding the reasons for the ad-

vances in the prices of crude oil—namely, the strong demand for crude oil, the decline in
stock, the increasing consumption during the last half of 1919, and the decreasing produc-
tion during the last quarter of 1919, the increased cost of drilling and producing crude oil
and the unfavorable developments in the Mexican oil field—has substantial force, .

The suggestions of the commission dealt with the sccuring of foreign sup-
plies, the possibility of congress limiting the exportation of domestic crude oil
and its products, the prevention of wastes in production, improved methods

of utilization, the study of availability of substitutes, and the collection of full -

information concerning the industrial and commetcial conditions of the in-
dustry.

The tabulated data of the report showed that the tankwagon price of
kerosene varied from 9.5 cents to 15.5 cents a gallon in different sections of
the United States, on January 1, 1919; that it had risen gradually during 1919,
and rapidly during the early part of 1920 from 135 to 22.5 cents a gallon for
May 24, 1920; the tank wagon price of gasoline was from 20.5 cents to 255
cents the gallon on June 1,71919, and from 23.5 cents to 31.0 cents the gallon
on May 24, 1920; while, during approximately the same period, Mid-Conti-
pent crude had increased from $2.25 to $2.50 a barrel; Pennsylvania crude,
from $4.00 to $6.10; Gulf coast crude, from $1.00 to $3.00 and California light
crude from $1.30 to $1.76,

These high prices for crude continued through 1920. During the latter
part of the year, however, production overtook consumption but it had not be-

STABILIZATION EFFORTS OF THE INDUSTRY 131

come impressive until the very end of the year and the addresses at the first
annual meeting of the American Petroleum Institute,’ so far as they dealt with
the problem of conservation were in the nature of further warnings of the
necessity of conservation on the one hand and of reassurances as to continuing
supply and the lack of necessity for conservation measures by the more
“practically” minded.

At this meeting Mr, Teagle said in his address:

.. .. The United States is now spending its petroleum wealth for the world's benefit, in
order to meet seventy per cent of the world’s present demand.

Americans have done this primarily because they had the most accessible oil and the
facilities for refining and distributing it. Is it reasonable, however, to ask that they go
heedlessly on to the quick exhaustion of their supply, and then retire from the oil business?

The American petroleum industry cannot accept such a conclusion. On the contrary,
it must look to thc development of supply outside the United States to supplement the
supply From domestic fields. Domestic crude supply is not sufficient for even current home
needs, and it is absolutely imperative that American petroleum producers proceed actively
and intelligently to develop oil resources in foreign lands. . . .

George Otis Smith again called attention to the rapid rate of depletion of
the petroleum reserves of the United States, the dependence on imports and the
necessity for conservation.

Plainly, the common interest in a limited resource is not served simply by regulation
of price . . . . The danger.that lies in cheapness is the wastefulness of today that will
lead to the consequent scarcity and corresponding high prices of tomorrow. Wise action
therefore, in behalf of this and other generations does not include the encouragement of
small units in production, simply to provide competition, where larger units are more
efficient and economical; that makes possible a large utilization of natural resource. . . .

The application of these principles to the petroleum problem is obvious. Our plans for
the future must include every possible economy in the handling of this limited resource
of unlimited usefulness. We should exercise economy in the development of the resource
by avoiding all the wastes of the past and present, wastes largely inherent in the small unit ‘
system of operation, with competition and mismanagement running wild. There should be
economy in use; the whole of the petroleum ought to be used and each part put to its highest
use, a purpose that is not easily attained but that should be clearly set forth and publicly
accepted. . . .

I believe that production of the United States will be entirely governed by the price
paid for crude oil, for a longer period than anyone, no matter how learned, can safely
predict; and 1 will close as 1 began, by voicing my father’s belief that kind providence
never limits the supply of anything so valuable as petroleum. To this I add only that
price will bring production, and that territory still unknown will be found to meet the
needs of future generations as they arise.

In his address on “Production—the Future,” Thomas A. O’Donnell said:

The public has been frequently alarmed by statements of iwell-meaning and learned
scientists predicting an early exhaustion of our petroleum resources. . . .There are many
important petrolcum resources even within the boundaries of the United States that these
men have not yet located or taken into their calculations. Petroleum is widely distributed
throughout the world, and, I believe, in sufficient quantities to mect the requirements, pre-

6. Bulletin of the American Petroleum lnstitute, No. 132, 1920.
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ent and future, and if the economic law of supply and demand is given a free opportunity

to assert itself, artificial political and governmental restrictions aré removed, allowing every-

body from cverywhere to participate in the prospecting and production necessary, there
will be plenty of oil to meet the requirements in all parts of the world for generations to
come. An assurance, however, of stable property rights and private ownershi
sary to encourage the prospector, with his vision of wealth, to get busy. . .. .. )
There has been a great deal of agitation in the United States in the name of con-
servation for state and national regulation to prevent waste; there have been many ridiculous
statements made by men connected with government departments and other scientists 28

to the enormous waste which has occurred in the petroleum industry because of lack of
regulation. . . .

p is neces-

I have always resented the statements that the development of the petraleum industry
has been unnecessarily wasteful. 1 do not think the petroleumn industry, as a whole, hag

anything to apologize for along this line.

Henry L. Doherty, in an address on the “Future of the Oil Business”
stated his belief in a continuing supply of motor fuel which he distinguished
from the supply of petroleum, as also between the possible demand for pe-
troleum and the demand for superior uses. -

M. L. Requa in an address on “Conservation,” stressed the necessity for
conservation through co-operation within the industry in view of the immi-
nent danger of government regulation in the failure of such co-operation. His
remarks on this subject were in the same tenor as those in his address delivered
at the founding of the Institute in 1919 which were quoted previously.

The overproduction which began in 1920 had reached such a stage by
the end of the year that in December the Prairie Oil and Gas Company was
prorating runs in the Mid-Continent field, taking only seventy per cent of the
production to which its lines were connected,

During 1921, there was a rapidly increasing domestic production which,
in spite of greatly increased demand, forced much oil into storage and resulted
in a drop in the price of Mid-Continent crude from $3.50 a barrel in January
to $1.00 a barrel in July followed by a rise to $2.00 4 barrel by the end of the
year. These conditions coupled with a severe general business depression made
the year a very unsatisfactory one for the petroleum industry.’

One of the principal forces contributing to the oversupply of oil was the
importation of crude from Mexico. During 1920 there were imported into

the United States from this country 106,175,000 barrels. In the first five”

months of 1921, 55,600,000 barrels were received. In order to check this flow
of foreign oil in competition with domestic production the independent pro-
ducers throughout the country started an agitation for a tariff. A brief
and argument was prepared by all the independent oil producing associations

of the United States and submitted to congress. No relief, however, was se-
cured from this source.

7. Manuscript of L. C. Snider, H. L. Doherty and Company, New York.
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There was a lack of co-ordination between the prices of refined and crude
products in 1921 due to the disordered business conditions which grew out of
the high prices of 1919 and 1920. This condition brought on a great <.ie.a! of
criticism directed at the industry. The press fanned the flames of criticism
when in July, 1921, senate resolution 120 was introduced calling for an in-
vestigation by the committee of commerce on the causes of the fluctuations in

the prices of crude petroleum and its products and in August, the same year,

senate resolution 138 was submitted which called upon the federal trade
commission to investigate and report to the senate its findings of fact on cer-
tain questions regarding the petroleum industry.

Suggestions for stabilizing the industry were prepared for the press by
Henry L. Doherty and Company of New York. The following extracts are
of interest:

The loss to the oil business, due to instability of price and instability of supply, has
unquestionably been stupendous. . . . . '

Many manufacturers will use an inferior fuel in preference to oil rather than :cubnrn
to the caprices of price and supply experienced in using oil. A great deal of the ill-wilt
toward the oil companies is due to fluctuations in price. . . . .

The history of the oil business has always been one which has ﬂuctu?lcd. conlfnually
between flood and famine, swinging back and forth irregularly. There is little, if any,
appreciation on the part of oil men themselves of what immensc benefit would accrue by a
greater stabilization. '

The business has been developed along lines which makes it perhaps the r‘nosl highly
competitive business of any.in existence. This has h?cn accentuated by laws intended to
prevent restraint of trade to the detritent of the public, and yet these laws. and-lhc court
decisions based on these laws, have really prevented proper and necessary co-operation of the
people engaged in the business to enable them to conserve oil for the benefit of the pub-
lic. ... ‘

l Aside from public regulation of drilling and production of oil and which I am not as
yet ready to advocate the greatest step for stabilization would be:

1. Efficient and economical means for storage. . .

2. Revision of unnecessary restrictive laws, regulations and rules by both the public
authoritics and insurance companies.

3. Salesmanship of fuel oil on a broad scale. . . . ) )

4. Creation of the means and instruments of credit whereby funds can be raised in
large amounts whenever it is necessary to store oil on a huge scale.*

A notable contribution to the literature on petroleum economics was the
publication in 1919 of The Economics of Petroleum by Joseph E. Pogue,’ con-
sulting engineer. Mr. Pogue states in the preface that,
irrespective of the quantity of recoverable petroleum underground, the output of this coun-
try must incvitably decline. This decline, however, may be expected to be a slow recession

over a considerable number of years, rather than a sharp and sudden curtailment. rrh:
peak of production was possibly rcached in June, 1921. That this record will be substantially

. Idem. ]
g. ln:$h E. Pogue, The Economics of Petroleum, John Wiley and Sons, Inc., New
York, 1921,
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bettered is unlikely, atthough it can doubtless be
advances sufficiently,

Mr. Pogue said that whether we had passed the peak of production, or not,
that it was immaterial. The point to be emphasized is the importance of in-

creasing efficiency in the industry, a problem that. concerns all branches of the
trade alike.

surpassed if the price of crude petroleum

The economic effects of small unit operation were also stressed by Mr.
Pogue. He states that the production of crude petroleum responds quite lag-
gardly to changed conditions being affected mainly in its exploration and drill-
ing stage several months removed from production proper. The decline of
output of old wells places a cumulative burden upon oilfield exploitation by the

expanding campaign of drilling to replace this reduced output, This burden
cannot be borne perpetually.

The second annual meeting of the American Petroleum Institute in De-
cember, 1921, ™ paid more attention to the immediate situation in the in.
dustry than it did to the problem of conservation in general. President T, A.
O’Donnell in his annual address attacked the “super-scientists” and their es.
timates of petroleum reserves. He also decried any tendency toward govern-
mental control or interest in the industry. He made one suggestion, however;
that is being put into practice today and, that is, to formulate agreements to
shut down large production pools during the period of seasonal accumulation
of stocks. This would prevent the usual waste necessary in carrying oil in
storage and at the same time there would be a sufficient supply available dur-
ing the peak of consumption. He expressed the fear that this would be in
violation of the law but efforts should be made to amend the law so that such
agreements could be brought about. Mr. O'Donnell felt that a program of this

kind would work in the interests of conscrvation,'stabilization, in the interest
of the producer and of the public at large.

Harry F. Sinclair in his address, “Looking Ahead,” scouted. the idea of
an early exhaustion of the supply of petroleum. He said: “There is plenty of

petroleun and always will be. The exhaustion of the world’s supply is a
bugaboo.”

During 1922, there was a continual increase in the rate of domestic pro-
duction, stocks increased rapidly during the first part of the year, but the in-
creasing demand produced a balanced condition during the latter part. The
price for average Mid-Continent crude was maintained at $2.00 the barrel un.
til past the middle of the year, but declined to $1.25 during August and Sep-
tember and rose to $1.50 in December.  As a whole the year was a good one
for the petroleum industry, but it was ended with the threat of a great over-
production from the fields in the Los Angeles basin in California, the Burbank

10, Idem, p, 47.
11, Bulletin of the American Petroleum Institute, No. 200,
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field in Oklahoma and the Powell field in Texas. The year brought out very
little discussion of unit and co-operative development or of the conditions un-
derlying these ideas.

At the third annual meeting of the American Petroleurn Institute at St.
Louis in December, 1922, in his presidential address, Thomas A. O'Donnell
was even more outspoken against any form of federal control or re:gulati?n.
than in his previous presidential addresses as is shown by the following brict
quotations.”

1 believe in as few laws as it is possible to have, and those particularly directed to make us
be fair to one another, and then give us a free opportunity to scramble and fight it out at

“ home. . ... There are not enough days in the year for those fellows at Washington to

legislate. They are sitting all the time keeping us all confused and in a turmoil trying to
pass laws concerning active business life of the country, having the national government
do something that could be done at home. . . . . ]

The thing for you to do at all times is to keep the national government out of it. . . .

Contrary to the views expressed by President O’Donnell, Presid?nt A L.
Beaty of the Texas Oil Company said that the country was experiencing a
period of waste and extravagance; that more oil was being produccd_ t.ha'n
was needed; and that Nature’s own reservoir was the place to keep the oil in
storage. He stated that he did not agree with those who were opposcd. to gov-
ernmental regulation. In regard to excessive drilling and the waste of 01.1 the in-
dustry should take the initiative in bringing about effective legislation that
would put a stop to these practices.

A. C. Bedford, chairman of the board of the Standard Oil Company of
New Jersey, said that while he believed that business should have the: freedom
to grow and prosper he also agreed that the government has certain proper
functions and supervision and regulation. The government has the right to in-
sist that there shall be adequate publicity. Unfair trade practices should be
prevented. However, in the matter of policy determination the discretion of
government officials should not take the place of the judgment of those ex-
perienced in the business.

Federal Investigations of the Industry

The United States senate in June, 1922, adopted a resolution that had an
important bearing on the industry. This resolution called for an i.nvestiga.tion
of the petroleum industry by the committee on manufactures. This committee
was ordered to investigate the stocks of crude oil and crude oil products held
at refineries and other places in the United States at the end of each month in
the years 1920, 1921, and 1922; the prices of crude oil and crude products for
the same years; whether or not these price changes were uniform for all com-
panies and if there were local differences; whether there was any naturai rea-
son for these changes, or whether there had been any agreements made to raise

12. Bulletin of the American Petroleum Institute, Vol LI, No. 62, pp. 2 and 3.
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or depress prices; and to ascertain all facts bearing upon the recent changes
of crude oil and its products.

This committee was given considerable power to require the attendance
of witnesses; to require the production of books, papers, and documents; and
to employ counsel, experts, and other assistants. The chairman of the sub-
committee designated to carry on this investigation was Senator Robert M.
La Follette of Wisconsin. The officers of ninetcen of the leading oil companies
were examined orally. The testimony of more than fifty witnesses was taken
Voluminous records and documents were submitted to the committee.

The report was given to the senate in March, 1923. It was very unfavor-
able to the industry, particularly in regard to the alleged domination of the
industry by the “Standard group” of companies. The tone of the whole report
is a marked contrast to the report of the federal trade commission in 1920.
Naturally it attracted considerable unfavorable attention to the industry.

The report of the committee was received with great dissatisfaction by the
petroleum industry, and was answered by many individuals and by the trade
press. One of the leading trade journals,” published a special issue, entitled
“The Oil Industry’s Answer.” The consensus of opinion in the industry, was,
undoubtedly that the conclusions and recommendations of the committee wese
not warranted by the data furnished them nor by the circumstances existing.
The statement” of A. C. Bedford, chairman of the board, Standard Qil Com-
pany of New Jersey, in his address before the American Petroleum Institute in
December, 1923, probably summarized the feeling of the industry.

During the past year the petroleum industry has been subjected to investigation. The in-
dustry has sought to bring to the attention of the senate committee having the investiga-
tion in charge all available facts showing its methods of operation. Just before the last
congress adjourned the J.a Fallette committce submitted its report following, though I can
hardly say based upon, that investigation. The report scemed to many of us foreign to the
main body of testimony submitted before the committee but some of us could not but feet
that‘lhe report might very well have been written before the investigation had taken place,

The Doherty Plan
A great overproduction was clearly indicated during the last part of 1922
but the increase in consumption seems to have attracted more attention. The

price for Mid-Continent crude rose from $1.25 a barrel to $2.00 a barrel during
the last few months of 1922 and first few months of 1923. ‘The enormous pro-

duction of the new fields in California, the Powell field in ‘Texas and the Bur-

bank field in Oklahoma soon made itself felt, however, stocks began to accum.
ulate rapidly, and the crude price declined to $1.00 a barrel by the end of the
year. The additions to stocks during this year, piled on top of the nearly con-
stant accumulations since the latter part of 1920, severely strained the industry.
The California excess production both of crude and refined products found an

13. The Od and Gas Journal.
14. Bulletin of the Amecrican Petroleum Institute, Vol. 1V, No. 113, p. 56.
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easy outlet to the Atlantic coast through the Panama Canal and came inte
direct competition for the first time with eastern and Mid-Continent products.
The price of crude for the greater part of the year was below the cost of pro-
duction in all except the new gusher fields, and probably below the cost on
most leases even in these fields. The continued wide fluctuations in the prices
for refined products brought about renewed criticism of the petroleum industry
from the press and the public. The report of the senate investigating com-
mittee attracted considerable unfavorable attention to the industry. These
circumstances and the serious condition within the industry in regard to con-
servation, future supply, waste, the possibility of governmental regulation or
control, and of means of avoiding such periods of acute overproduction,
aroused their interest. The principal events of the year in this connection
were probably the report of the senatorial investigating committee headed by
Senator La Follette of Wisconsin, previously mentioned, and the submission
by Henry L. Doherty to the American Petroleun Institute of a unit plan for
the operation of oil fields.

While the La Follette investigation had no direct results in the way of
governmental regulation of the industry, it impressed on the minds of the
leaders the very real possibility of such regulation and the dangers of unfriendly
or ill-advised legislation. It was probably more generally recognized than
ever before that the industry, through no fault of its own, but through the very
nature of the business of oil production, was open to misunderstanding and at-
tack on account of the great Auctuations in visible supply and the consequent
wide and rapid changes in prices for both crude and refined petroleum prod-
ucts.

It was at this juncture, and with these facts in mind, that Henry L.
Doherty proposed to the executive committee of the American Petroleum Insti-
tute two important propositions: First, a plan for co-operative activity by the
entire industey to further the expansion of the use of petroleum products in
new fields and sccond, a plan for the operation of oil pools as units, which has
become generally known as the “Doherty plan”.

Before proposing the unit plan of operation of oil pools, Mr. Doherty had
endeavored to solve the problem of the instability of the petroleum industry
by other methods. His first idea was to increase and equalize the demand for
petroleum by increasing its utilization, particularly for house-heating and other
preferred fuel uses where the convenience of oil would allow it to compete
with coal at a considerably lower cost; and, at the same time, stabilize the

supply so as to make such expansion of utilization practical by providing large

reserves of petroleum in above-ground storage.
As shown by a previous quotation, Doherty had been working on the

"idea of expanding the markets for petroleum as early as 1921. It was his

idea that there was an enormous field for the expansion of the use of petroleum
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products, particularly as fuel for housc-heating and in selected industries where
the advantage of oil over coal would outweigh the difference in price between
the two fuels, and that the advantages of oil would still keep it in use although
the price differential was considerably greater than it ever had been. Conse-
quently oil as fuel could be removed from competition with coal on the price
basis of a steam-raising fuel and could be applied to selected or preferred uses.
This use, for house-heating in particular, would furnish a winter demand
which would eliminate or lessen the scasonal fluctuation in the industry due
to the summer demand for gasoline, and at the same time would make a prof-
itable product out of fuel oil, and remove from gasoline and lubricants the
burden of being the only sources of profit for the industry.

From a series of conferences with the manufacturers of domestic oil-

burners held during 1922 and 1923, Doherty discovered that the use of oil -

for house-heating had been greatly retarded by the general fear that the supply
of petroleum would not be sufficient for its continued use for this purpose, as
well as by the frequent and wide fluctuations in the price of the product, which
generally appeared, to the consumer, to be without rhyme or reason. Such
progress as had been made had been entirely the result of the activities of the

oil-burner manufacturers, without co-operation from the petroleum industry™

During 1923, Doherty proposed to the American Petroleum Institute that
$100,000 a year be appropriated by the industry through the Institute for ad-
vertising and educational work designed to increase the utilization of petro-

leum as fuel for selected purposes, particularly for house-heating. He pointed
out:™

1. That more than 1,000,000 barrels of oil were being burned daily, much of which
was being sold for purposes for which coal was equally available.

2. That the oil industry spent nothing collectively to expand the uses of oil nor to
remove the fuel oil from direct competition with coal into fields where it would com-
mand a better price, although other industries of Jess magnitude expended sums ranging
from hundreds of thousands to as much as $5,000,000 a year for such work.

3. That the experience of the artificial gas business had shown that consumers would
willingly pay for artificial gas for housec-heating a price equivalent to twenty to thirty cents
a gallon of fuel oil, on account of its convenience and cleanliness as compared to coal.

4. That there were also other fields such as industries requiring high temperature
furnaces, the railroads, ship propulsion, and farming, where oil would have a much
greater value than coal and would be utilized at a much higher price.

Mr. Doherty also made the statement that the industry should be able to
sell all the oil being produced at an increased revenue of $1,000,000,000 a year
if the proper efforts at increased utilization were made, and called attention to
the fact that the suggested appropriation of $100,000 a year was only one one-
hundredth of one per cent of that amount.

15. Manuscript of L. C. Snider, ctc.

16.  Addresses before the National Petroleum Marketers Association, September 20,
1928. Also, American Petroleum Institute, December, 1923, reported in bulletin of the
Institute, Vol. 1V, No. 73, pp. 6-10.
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The suggestion for the appropriation of $100,000 annually for advertising
and for co-operation with the manufacturers of domestic oil-burners was not
received favorably by the committee on utilizatign of petroleum products. ‘The
other members felt that the industry would not listen sympathetically to a re-
quest for a sum larger than a small part of the $100,000, and Doherty did not
believe that any results of consequence could be obtained from the smaller sum.

It was also the concensus of opinion that a sufficient and stable supply of
petroleum could not be assured for such uses and that the installation by con-
sumers of expensive equipment which would be rendered useless later by
failure of supply or by prohibitive. prices for the oil products would react to
the great damage of the oil industry,

Consequently nothing was done, and there has been little concerted effort,
up to 1930, by the industry toward increased utilization of petroleum products.

It is interesting to note, however, that in the early part of 1928, some ad-
vertising was being done by individual companies to increase automobile tour-
ing and the consumption of gasoline without direct mention of their own
products to the exclusion of others. Some of the leading papers at the meet-
ing of the American Petroleum Institute in December 1927, and at the meeting
of the petroleum division of the American Institute of Mining and Metallurgi-
cal Engineers in February 1928, stressed the necessity for co-operation in se-
curing the increased utilization of petroleum products. The editorial in The
Oil and Gas Journal for March 1, 1928, points out the advantages of group
advertising, of the charm of travel and the noteworthy interest in increasing
“consumption journeys” of gasoline as against advertising of competitive
brands and an article in the issue for March 29 lists the co-operative organiza-
tions using group advertising and discusses the advantages of such advertising
and publicity programs. While so far directed toward increasing sales of gaso-
line rather than the heavier products, the trend toward group effort in ex-
panding consumption as advocated by Doherty in 1923 is unmistakable.

Mr. Doherty long had realized that it was necessary to stabilize the supply
and prices of crude petroleum if the utilization was to be expanded along the
lines and in the measure he thought possible. His first effort along this line
was a consideration of the possibility of building enormous reservoirs for above-
ground storage, to be filled during times of overproduction and drawn upon
in times of shortage. He soon became convinced that above-ground storage
of sufficient magnitude to act in any degree as an equalizer in smoothing out
the fluctuations in supply and in reducing the wide variation in prices, was
impractical and that this problem would have to be attacked from the produc-
tion end of the industry.

As shown by previous quotations Doherty did not believe that the do-
mestic supply of petroleum was sufficient to provide for the constantly growing
demands of the United States under the methods of utilization practiced, al-
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though anticipating a shortage for essential or preferred uses under ordinary
conditions. His service on the petroleum division of the United States fuel ad-
ministration during the world war had impressed him with the vital impor-
tance of petroleumn as a munition of war and with the danger in which the
United States would be placed in our domestic supply should become ex-
hausted or greatly curtailed so that we should have to depend on imports or
substitutes while other nations still had a plentiful supply. ‘

The waste in development due to the frenzied haste made necessary by

off-set drilling in new fields; the overdrilling, sometimes resulting in several -

times the necessary number of wells—due to the same cause; and the waste of
energy in the escape of gas with which it is associated, which were inseparable
accompaniments of development under the prevailing practice, made a partic-
ularly strong impression on Doherty on account of his experience as an en-
gineer in other fields than the petroleum industry.

His study of the situation had convinced him that all of these evils were
rooted in the laws under which the producing division of the petroleum indus-
try operated, i. e., the recognition of property right in oil and gas only after
they had been reduced to possession—the “right of capture”—and the fact that
ownership or leasehold of the surface gave only the right to explore for oil
and gas. He regarded any fundamental improvement in the situation impos-
sible so long as the owner or lessor of each separate piece of property was
compelled to protect his property from drainage by offset drilling with its
attendant consequences of haste and waste. '

" He also regarded the report of the La Follette investigating comsmittee as
indicating a very real danger of governmental regulation of the details of the
business of the industry, and his experience in the public utility field had made

him particularly aware of the dangers of unfriendly or ill-advised regulatory
legistation.

The plan for the operation of oil fields as geologic units, which Doherty
proposed to the executive committee of the American Petroleum Institute dur-
ing the summer of 1927, had the following objectives:

1. ‘To conserve the oil resources of the United States and keep it as far as possible, on
a parity with other nations whose supplics were, relatively or actually, less nearly exhausted;
and at the same time

2. To stabilize the industry by permitting the discovery and outlining of pools without -

the necessity for their immediate development and depletion, thus establishing large under-
ground rescrves which would justify expanding of the utilization of petroleum products,
particularly of Fuet oils, so that gasoline would not have to garry the entire burden of profits
for the industry; and

3. To remove the nccessity for off-set drilling and thus do away with the frenzied
development of new pools with the resultant over-drilling and other waslcs——.and coin-
cidentally

4. ‘To conserve natural gas both for its own fuel valuc and for its expulsive power on
the oil. At the time of the proposal of the unit plan, the value of gas as an expulsive and
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lifting agent for oil was recognized, but the conception of its importance in oil production
was greatly magnified a short time later by the discovery of the effect of dissolved gas on
the physical properties of oil, associated, so that much greater oil recovery could be had
than when the gas is permitted to escape freely; and

S. By stabilization to correct the fluctuating character of the industry, thereby removing
the principal source of criticism toward it and avoiding the danger of ill-advised or un-
fricndly legislative regulation.” ’

The proposal for unit operation was referred to a sub-committee of the
American Petroleum Institute for consideration, and was the occasion for
considerable debate among the members of this sub-committee during the re-
mainder of the year. Nothing was made public as to the details of the plan,
during the year, and at the fourth annual meeting of the American Petroleum
Institute in December there was little or no public discussion of the plan al-
though it was referred to by Doherty™ in an address on the “Utilization of Pe-
troleum Products” as follows:

We are cursed primarily by the fact that the rules of property ownership are different
in the production end of the oil business than in any other business in the world and are
likened only to the rules relating to wild animals and birds.

“This makes it impossible for us to have vast bodies of oil resources located and large
bodics of it blocked out that can be drawn upon as the market demands it.s The location
of an oil pool means under present conditions that it must be immediately forced upon the
market whether the market can take it or not . . . .

...... We are continually vibrating back and forth between an overproduction of
oil and the threat of a shortage of oil with no adequate resources on which to draw to
stabilize cither our supplies or our prices. Our customers are alarmed at times for fear
they will not have a supply and are continually irritated and annoyed by wide fluctuations
in price. The man on the street compares our business with every other branch of business
and concludes that such fluctuations in price can only result from either mismanagement
or manipulation. . . .

Until our laws can be changed to put us on an even footing with all other forms of
property we must contend with this inability to control production except over wide ranges,
but even operating under this handicap we can better things immensely. . . .

The program 1 have been recommending for sometime is this:

f. ‘That we make such changes in the basic methods of producing crude oil that the
raw product will be located in vast quantities and blocked out in large amounts so as to
be readily accessible and under conditions whereby it will not have to be forced upon the
market in excess of what the market can absorb.

2. That we stimulate every oil company to develop all possible demonstrated appli-
cations for the utilization of oil.

3. ‘That we give support, cncouragement and assistance to inventors and manufac-
turers of all oil burning apparatus.

4. °That the industry as a whole shall contribute and co-operate to develop such uses
for oil, as the individual companies for competitive reasons are not wararnted in doing.

The agitation concerning the condition of the industry which was so ac-
tive during 1923 continued even more actively during 1924. The situation

17. Maousecript of L, C. Snider, etc.
18. Bulletin of the American Petroleum Institute, Vol. 1V; No. 73.
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of the industry was somewhat improved with a notable decline in domestic
preduction from the peak reached in 1923. Oil continued to go into storage
for the greater part of the year, however. The price for the average Mid-

Continent crude rose from $1.00 to $2.00 the barrel in the first few months and
then declined to $1.25 by the end of the year.

The discussion of Doherty’s unit plan in the executive committee of the
American Petroleum Institute was continued but the other members of the
sub-committee, as well as the executive committee did not agree with the plan,

The first public presentation of the plan was made in an address before the
annual convention of the National Petroleum Marketers Association at Cleve-
land in the early fall of 1924. In this address Doherty again stressed the im-
portance of expanding the utilization of petroleumn particularly for house-

heating but gave more attention to a discussion of the unit plan which was
proposed as follows:

An oil pool is something created by nature. ‘The division of surface ownership even

if created prior to the discovery of the pool can not change the nature of the pool and cer-
tainly divisions of surface ownership created after the discove

ry of the pool can not change
the nature of the pool.

No one owning or acquiring subdivisions of property should be
allowed to operate his own property in a reckless and wasteful manner and to the detriment
of the adjacent properties. The pool can not he properly conserved for the bencfit of all
or for the benefit of the public unless it is operated as 2 unit.

The legislatures of many states have already recognized the necessity for special Jegis-
lation on matters of lesser importance than this, and where the iniquities of individual
operation were not as shocking as in oil pools the courts have sustained this legislation.
You will find a mass of special legislation on the common operation of propertics.

Youn will be interested perhaps in studying the special legislation regarding irrigation
and drainage districts where the owners of land are compelled by law to pool their in-
terests and to operate as a district if the majority so elects. ‘The plan I have advocated
for the production of oil goes no further than to use the same character of legislation than
has already been used for these irrigation and drainage districts and this special legislation has
already secured the sanction of our courts.

1 would propose:

1.

‘That no one be allowed to drill for oil without first receiving a state permit to do
so.

2. That nobody would be given a permit to drill for oil until an exploration district
had been established.

3. ‘That the exploration for ojl should be restricted to that part of the exploration
district one mile from the outer boundaries.

4. That the strip of onc-half mile within the outer boundarics of the district should
not be drilled for a period of one year after oil or gas had been found in commercial quan-
titics or sooner hut not until the exploration district had been enlarged or another district
had been established adjacent to it and that the contractors in the two districts—if scparate
districts are formed—should not attempt to drill either half mile strip until they had agreed
on a plan on which it should be drilled, and failing to agree upon a plan,

then the state
engineer could specify the plan suggested by either contractor or a plan of

his own.
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5. ‘That royalties should be paid to the trustees of the district and tl.my would settle
with the individual land holders according to the calculated amount of oil or gas under-
lying each man’s land. '

In his discussion of his proposal Doherty mentioned the objection that
had been raised concerning the distribution of royalties, namely, tlfat it woulfi
not be possible to make equitable division of royalties, on the 'basns of the oil
originally present under the land since this c0L.\ld not bc. deter'mmcd accurately.
His reply to this objection was that the division on this basis could be made
more cquitable than on the present basis of capture, wl-xereby some landowners
get as much as thirty times as much oil as they are entitled to; t.hat the conser-
vation of gas would greatly increase the recovery thus bcncﬁtmg' the royalt.y
owners; and that if the attempt to divide the roya.lt.y on the basis of the oil
originally present under the land led to delay or llllgﬂthl'l there would be a
natural tendency on the part of the royalty owners to agree in advance on some
other basis of division such as a ratable division on the total am-ourlnt of acreage,
or on the amount of productive acreage, in the exploration district.

Doherty closed his remartks on the unit plan as follows:

So long as we operate under the present system we will be unable .to prevent either an
oversupply of oil or a shortage. We can not create ground rcsou.nfcs in a tr‘uc sense o.r as
it is true with all other mineral products. So long as these c?ndltmns prcv.all our bu.smehss
will be subjected to violent fluctuations. So long as these violent ﬂuc(uanon:e prevail the
public will believe our industry is either grossly mismanaged or grossly mampulatcd.d So
long as these conditions prevail nobody will be willing to adopt and use our l-u:avy pro uclls
for fuel and pay for them at their real value so long as the present uncertainty of supply
exists.

President A. L. Beaty of the Texas Oil Company and chairman of the
sub-committee of the American Petroleum Institute expressed™ h.is reasons fo.r
being opposéd to the plan in his address at the annual meeting in 1924. His
objections may be summarized as follows:

1. ‘The impairment of contracts and taking of property without duc process of law
if the plan applied to established fields. ) .

2. The difficulty of exercising rights held on non-productive leascholds if the plan
should apply to existing leases, . .

3. The difficulty of forming districts in most arcas considered at all favofablc if the
plan should not apply to existing leases but cover all unleased tersitory, in view of the
large amount of such territory under lease.

4, ‘The dificulty of initiating activities under the new plan. o |

5. The difficulty of sccuring trustees of sufficient knowledge and capabilities to handle
the affairs of the district and the dangers of local politics and petty graft.

6. ‘The difficulty of apportioning royaltics. .

7. The revolution in the entire industry necessary to fit it to the new system.

So much had been said about conservation and stabilization by 1.92.4 that
President Coolidge appointed the federal oil conservation board consisting of

19. Bulletin of the Amcrican Petrolcumn Institute, Vol. V, 1924, pp. 17-19.
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the secretary of war, the secretary of the navy, the secretary of the interior, and
the secretary of commerce. In his letter creating the board, after out.linin'g the
general conditions existing in the industry, he said that he was constituting the
bo.:lrd to study the government’s responsibilities and to enlist the full co-oper-
ation of representatives of the industry in the investigation. The work ofpt;c
federal oil conservation board will be discussed in a later chapter.

.The announcement of the creation of this board was received with mixed
fec!mgs Oy the leaders in the industry, most of whom having experienced a
series of investigation in recent years did not relish another one. They had a
fear that the board was the beginning of a series of investigations leading to
governmental regulation and control. W. H. Gray, president of the National

Association of Independent OQil Producers expressed this sentiment in his ad-
dress before that body when he said:®

The question in the mind of the producer is: “What is this commission going to do?

Will it confine its activities to the conservation of the tremendous resources of the govern

ment in the way of public land for national defense or is it the purpose of this commission
to make a survey of the entire industry with a view of recommending legislation fastenin
upon the industry some measure of control and regulation? Is it going to suggest ti\at thz
hand of the government be laid upon private property for future industrial welfare?”
From a rcc.cnt interview given out by the sccretary of the interior in Chicago, one would
gather the impression that the federal government contemplated taking controi of the pri
vate properties of those engaged in the oil industry; that some form of regulation of pr'l-
vately tzw?ed property was to be undertaken by the federal government. o o
If it is true that the purpose of this commission is to recommend legistation secki
to control the activities of the independent producer upon his own property, then it i ""5'
deed, a bold step and one which will need much explanation on the part 'of the vern.
ment as to why the petroleum industry should be singled out for legislation and contgrt;‘ll.er.n-

At the fifth annual meeting of the American Petroleum Institute at Fort
Worth, December, 1924, the directors of the Institute would not permit‘chr
L. Doherty to reply to the criticisms of his unit plan contained in the rcsz
dential address of T. A. O’Donnell and in the address of A. L. Beaty prcfious-
ly quoted. It was arranged that Doherty and Beaty should discuss the plan
further before the directors at a mecting to be held in Colorado Sprin ls) in
February. The place of this meeting was changed to Adantic City andg was
h?ld January 12, 1925. The Doherty plan was discussed in secret session of the
:';re(l:tor; and was disapproved, the directors agrecing with a motion by E. W

arland to appoint a specia i i i val®
M resomtiogpadopted ;:eadsl:commlttcc to draft a resolution of disapproval ™

It is Ellc sense of this meeting that the plan submitted by Mr. Doherty for the considerati

of this board, designed by him to solve some of the problems of the indust w'll“' c':“:;’“
ment of this board, not solve those problems, among other reasons, bccauZ: F3 tm " :-
not agree with his premises and we believe that the plan would 'not rcsuit i:s l.h:veproo

duction of more oil and gas than is produced by present methods. Second, the plan would

20. The Oil and Gas Journal, Janvary 15
i R ary 15, 1925, p. 22,
21. National Petroleuns News, January 14, 1925,p pp. 17 and 29-31.
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eliminate the small producer and concentrate the production of the future in the hands
of a few large operating companies. 'Third, the plan contemplated the destruction of exist-
ing property rights. Fourth, the plan presents practical operating difficulties so numerous
that it is impossible for us to sec how under it we could continue to furnish an adequate

supply. -
At the Atlantic City meeting of the directors, the appointment of the fed-
eral oil conservation board was discussed, as was also the first questionnaire,
which had been received by the directors. On motion of A. C. Bedford, chair-
man of the board of the Standard Oil Company of New Jersey, a resolution
offering full co-operation to the federal oil conservation board was adopted.

At this meeting a committee of eleven was authorized consisting of the
president and general secretary of the Institute and nine other members with
the power to appoint sub-committees to collect the facts, to study the problems
pertinent thereto and to report its conclusions and recommendations to the
board and the committee was requested to seek the views and co-operation of
all branches of the industry with regard to the problem of conservation.

The report” was published in August, 1925. The summary of the con-

clusions of the committee is as follows:

1. ‘There is no imminent danger of the exhaustion of the petroleum reserves of the
United States.

2. It is reasonable to assume that a sufficient supply of oil will be available for na-
tional defense and for essential uses in the United States beyond the time when science will
limit the demand by developing more efficient use of, or substitutes for, oil, or will dis-
place its use as a source of power by harnessing a natural energy.

3. Current supply and demand cannot stay in balance, since the amount of both supply
and demand are constantly changing. Generally, current supply will excced or be less
than demand, creating surplus or shortage; either condition will be reflected in price, but
price will in time correct either condition.

4. Petroleum recoverable by present methods of flowing and pumping from existing
wells and acreage thus proven consist of five billion three hundred million (5,300,000,000)
barrels of crude oil.

5. It is estimated that after pumping and flowing there will remain in the area now
producing and proved twenty six billion (26,000,000,000) barrels of crude oil, a considerable
portion of which can be recovered by improved and known processes such as flooding with
water, the introduction of air and gas pressure and mining, when price justifics.

6. Improved methods of decp drilling below oil sands now producing will disclose in
many areas deposits not hitherto available, which will be tantamount to the discovery of new
fields. Improved methods of producing have been perfected which will make possible re-
_covery of oil from these Jower levels. The limit of deep drilling has not been reached.

7. 'The major oil reserves of the United States lic in some one billion, one hundred
million (1,100,000,000) acres of land underlain by sedimentary rocks, and not fully ex-
plored, in which geology indicates oil is possible. With extended search new supplies will
be found therein. ‘

8. The nation has an additiona) reserve in the vast deposits of il shale, coal and
lignites from all of which liquid fuel and lubricants may be extracted if and when the

22. American Petroleum—Supply and Demand, McGraw-Hill Book Company, New
York, 1925.
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cost of recovery is justified by the price of these products. These deposits are so huge that
they promise, under conservative estimates, an almost unlimited supply.

9. While this report is confined to the petroleum supply and demand within the con-
tinental United States the importance of imports cannot be ignored. Countries to the
south are known to have large petroleum resources, for the out-put of which the United
States is a natural market and the supply therefrom must inevitably have its influence on
the consumption of American reserves.

10.  ‘The availability of future petroleum supplies from the vast area of land mentioned
above depends upon adequate incentives to the exploration which in the past has given the

nation a sufficient supply of petroleum, in peace and in war, throughout the history of the

oil industry, from its inccption in 1859.
There must be:
. Sccurity in the ownership of oil lands and of the right to lease.
b. Conditions of exploration and development by owners or lessees permitting

excrcise of initiative, liberty of action, the play of competition and the free operation
of the law of supply and demand.

c. Prices that will provide a return to producers, refiners, and distributers com-
mensurate to the risks involved and the capital invested.

11. " The supply of petroleum will be made to go much further through more efficient
utilization. Automotive experts state that the mileage of the motor car per gallon of gasoline
may be doubled through structural mechanical changes, when price justifies such changes.
Improved mechanics will also result in smaller consumption of lubricants.

12, Through improved methods, principally the process known as “cracking,” the re-
fining branch of the industry has already increased the yicld of gasoline, now the major
product of petroleum. Through further improvements and extensions the supply of gaso-
line will be augmented still further by the “cracking” of fuel oil. In consequence the sup-

ply of fuel oit will be correspondingly diminished, thus eventually removing fuel oil from
competition with coal.

13. Waste in the production, transportation, tefining and distribution of petroleum
and its products is negligible.

This report of the committee of eleven was received with mixed opinions,
The chief criticisms of the report are as follows: the motive that prompted the
report was a personal one, the supply was overestimated, substitutes are no as-

surance against famine, there is little waste, and lastly the extent of the billion
acre reserve has been questioned.

It is strange that this report should pay so litde attention to waste when
A. L. Beaty" at the annual mecting of the American Petroleum Institute in
1922 said, “We are now in a petiod of waste and extravagance,” and E, W,
Marland said," “We must admit the almost criminal waste.”

Mr. Doherty’s unit plan of operation had been criticised because it did
not include sufficient detail. At the mecting of the American Institute of Min-
ing and Mechanical Engincers in February, 1925, he expanded some of its
features. They related to governmental issue of drilling permits, drainage dis-

23. Bulletin ot the American Petroleum Institute, Vol. 1lI, No. 62, p. 62.
24. Mid-Continent Year Book, 1923, pp. 40-43.
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tances, and the formation of oil exploration districts. The recommendations
25
are:

My recommendation at this time is this, viz:— .

1. ‘That no land shall be drilled for oil until opened up by a government permit.

2. ‘That all land within drainage distance of existing production shall be opened for
drilling. For example, all land within 2,000 feet of a producing well shall be opened for
drilling and as fast as a new well is brought in, 2 new radius shall be established opening
up all land within 2,000 feet of each new well. This will enable existing pools to be
driven to their boundaries and without opening up other and distinct pools.

3. ‘That permission to drill land not subject to drainage shall be granted only when
an oil exploration district has been formed. All land embraced in the district, which is one-
half mile or more from the outer boundaries, shall be opened for drilling without restric-
tion. No drilling shall be done on the outer strip of one-half mile, except with the consent
of all land owners within one-half mile of the proposed well, and wells located in this strip
can only be drilled for exploration purposes, but must not be allowed to produce except as
specified hereafter. The district can drill at will and produce without restriction other than
in this half-mile strip, but cannot drill in this strip without consent of the owners of the ad-
jacent property and cannot produce oil or gas from this strip until a twelve month period
has elapsed, and then only, if no adjacent district has been formed. 1f an adjacent district
has been formed, then if the two districts can agree as to how this strip (of one mile wide
and made up by a balf-mile strip in each district) shall be drilled, then drilling can comn-
mence at once, but if they cannot agree, then each must submit plans to the proper officer of
the government, and this officer shall select one of the two plans, or submit a plan of his
own, which shall be final, and drilling can then commence, but the plan adopted by the
government official can be modified in case of subsequent agrcement between the two dis-

tricts.

The plan had received criticisms from the legal angle. In reply to these
Mr. Doherty said that the existing laws and practices already in force in the
various localities could be utilized. The same laws that apply to drainage
and irrigation projects could be used in his unit plan. The questions that are
affected by the local laws are the fixing of boundaries; the bringing of election
to decide whether or not to drill; the right of voting and method of holding
elections; the selection of directors and trustees; disposal of faulty titles; oper-
ation by land owners or contractors; assessments of costs and awards of benefits
and settlement of disputes concerning such costs and awards; and settlement
of conflicts with lands controlled by state or federal government. Mr. Doherty
also recommended that costs of exploration should be assessed against the sub-
surface rights or mineral rights rather than against the surface rights as in
drainage and irrigation districts.

Mr. Doherty advocated federal legislation respecting conservation and gave
the following reasons for the stand he took:

1. ‘'That conscrvation mecasures should be adopted at once and delay will result, if
the states are relied upon to do so.

2. That such legislation should be uniform throughout the country and apply to all
states, even if not now producing oil.

25. Manuscript of L. C. Snider, ctc.
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3. That the federal government should retain power so it can adopt further conser-

vation mcasures if necessary.

4. That oil is our most hnportant munition of war and the only one in danger of
imminent depletion to the point of crippling us in event of war.

5. ‘That oil can be conserved, our national stocks greatly preserved, and ground re-
serves of oil can be created by merely changing the laws under which we operate, and
this is not true of any other natural resource.

6. ‘That the powers granted to the federal government under article 1, section 8 “to
provide for the common defense™ are ample to warrant such legislation and:

7. That the obligation assumed by the federal government under article 4, section 4,
makes it the duty of the federal government to the separate states, to take whatever steps
are necessary to conserve our oil, so as to insure the carrying out of the pledge by the fed-
eral government to protect each state from invasion. Under this obligation assumed by our
government, 1 think any non-producing state would have a right to demand that our
federal government should immediately take such steps as may be necessary to conserve the
nation’s oil reserves. . . . . Such a supply as I propose would be such a formidable war re-

source, that in my opinion no national power or combination of powers would be willing

to declare war against us, but if they did, it would be our most powcrful weapon of de-
fense.

If this plan were adopted, Mr. Doherty maintained that double as much
oil could be recovered as is obtained now and sixty-six and two-thirds per cent
of the pas could be conserved; that the pools would produce steadily and eco-
nomically and be maintained in the same condition that now characterizes flush
production. In the event of war production could be increased immediately to
take care of the increased needs of the government and industry.

Among the engineers who discussed this plan were Julius Fohs, Max Ball,
and Everett De Golyer.™ Mr. Fohs’ view was that too many basic laws would
have to be changed to put the plan into opcration. Other plans could be em-
ployed more easily that would be as effective. He did not think small opera-
tors should be permitted to force production. He thought the government
should restrict production on their reserves; that by education future operators
would put production on a more scientific basis; that the determination of re-
serves should be done through co-operative effort with the government; that
in this determination all factors including improved methods, price, etc., should
be included. Mr. Ball thought that one of the difficulties in the way would be
the granting of a permit. This power would be in the hands of a government
official who would decide whether or not a pool should be opened. If the

official refused to grant a permit because prices were too low so that oil com--

panies could not make money he would be subject to severe criticism from the
public who is not interested in the financial success of oil companies. Ac-
cording to Mr. De Golyer the plan was favorable for large companies who
might obtain control of pools but it would be hard for the small operators to
get a share of the development. He thought that gas might be conserved un-
der the plan but doubted whether more oil would be recovered. The effect

26. The Oil and Gas Journal, February 26, 1925, p. 26.
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of the change to the plan would have a more unstabilizing influence than the
forces now in operation. The plan would be all right after it was underway
but the attempt to change it would unsettle the industry more than it is now.

The status of the report of the committee of eleven gave the federal oil
board some concern. Although it was referred to as the “Institute report” it
in reality did not bear the endorsement of the Institute. The board had some
fifteen letters from men in the industry putting themselves on record as not
subscribing to it. This book was treated as the joint report of eleven men
and given the same status by the board as the individual answers to the ques-
tionnaires sent out by it.”

The activities of the federal oil conservation board, the report of the com-
mittee of eleven, and Mr. Doherty’s unit plan created a great deal of discussion
and feeling within the industry. The Oil Weekly of October 21, 1925, stated
editorially that the report of the committee of eleven was a report by experts
and expressed the assurance that there is an adequate supply of petroleum for
years to come. It also charged that President Coolidge received his inspiration
for the creation of the federal oil conservation board, or at least borrowed a part
of the inspiration, from Mr. Doherty. ‘The editorial recognized Mr. Doherty’s
tenacious pugnacity and said that he didn’t know when he was beaten and
that he still challenged the Institute. It remarked that it was difficult to under-
stand how Mr. Doherty could divide his time with public utilities and still
know more about the oil business than all the other big minds. The report
of the committee of eleven was approved by the Texas section of the Mid-Con-
tinent Oil and Gas Association in October, 1925, and by a majority of the di-
rectors of the American Petroleum Institute in December, 1925.

In 1926 the discussions before the trade associations and scientific organi-
zations continued. Articles appeared in the trade journals on conservation
and conservation methods. A paper was presented to the petroleum division
of the American Institute of Mining and Metallurgical Engineers” by L. L.
Dunn and James O. Lewis on the advantages of unit operation in new poals.
The conclusions of these engineers were very favorable in regard to the ad-
vantages of unit operation and are as follows:

1. A pool of oil is a natural unit no matter how large, and operations cannot be con-
ducted independently without increased costs and reducing both recovery and profits.

2. Important savings in development and production costs can be made by reason of

operating on a larger scale without the necessity of undue haste and with the opportunity
for carefully working out a development program in advance.

3. Important savings can be made in the number of wells drilled, which can also be

more effectively located to get the maximum production and to minimize the waste of
gas and oil.

27. Manuscript of L. C. Snider, etc.

28, Petroleum Development and Technology for 1926, American lnstitute of Min-
ing and Metallurgical Engineers, pp. 177-194.
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4, Unit development would also permit the use of improved production methods
most of which rely upon the control of.pressure in the sand, including back pressure, stop-
cocking, gas or air lifts, holding in of gassy wells.

5. Under unit development artificial pressure can be applied earlier, and possibly
wells can be flowed throughout the life of the field. Production can be sustained over a

longet period and can be controlled more in accordance with the price of oil, which would
minimize the disastrous fluctuations in oil prices. ’

6. Profits would be increased and, under conditions as at Cromwell, should be several
times those realizable under competitive operation.

7. Unit development would be in the public interests, as it will increase and piolong
supply, will create more capital, and reduce the final cost of products to the consumer,

The first report of the federal oil conservation board appeared in Septem-
ber, 1926, ‘The report dealt briefly with the development, production and use
of petroleum, known ficlds, future reserves, proven fields, possible new fields,
foreign sources, substitutes, action to be taken in reinforcement of supply, con-
trol of flush flow, the government’s own problem, and a statement that the in-
quiry would continue.

Also, in May, 1926, the board held public hearings in which Charles
Evans Hughes, counsel for the American Petroleum Institute, appeared before
them in the interests of the industry. After listening to the address by Judge
Hughes, Mr. Doherty requested that he be given permission to make a state-
ment in writing later. This permission was granted by the board. Judge
Hughes’ address and Mr. Doherty’s reply are contained in the report of the
public hearing before the board on May 27, 1926. The theories advocated by
these men will be referred to in a later chapter.

Recommendations for Regulation

The year 1927 was very eventful in the movement toward stabilization,
Two events that gained wide attention were the appointment of the committee
of nine by the federal oil conservation board and the report of the federal
trade commnission on Prices, Profits and Competition in the Petroleum Industry,

The committee of nine was appointed by the federal oil conservation
board to consider a legislative program for the conservation of the gas and
petroleum resources of the United States. Three representatives from the
petroleum industry, all past-presidents of the American Petroleum Institute,
were recommended by President Clatk of the Institute and appointed. They
were Thomas A. O'Donnell, J. Edgar Pew and W. S. Farish. The three rep-
resentatives of the American Bar Association recommended by a committee
appointed for that purpose were Henry M. Bates, James A. Veasey, and
Warren Olney, jr. The other three members of the committee representing
the government were Abram F. Myers, Walter F. Brown, and E. C. Finney.

The report of the committee was published in February, 1929, and their
recommendations were:"”

29. Federal oil conscrvation board, report three, February 25, 1929, p. 17.
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1. Federal legislation which shall (a) unequivocally declare that agreements for the
co-operative development and operation of single pools are not in violation of the federal
anti-trust laws, and (b) permit, under suitable safeguards, the making, in times of over-
production, of agreements between oil producers for the curtailment of production. The
form of such legislation which we would suggest is:

2. Similar legislation by the various oil-producing states.

3. Immediate further study into the matter of the waste of natural gas in order that
legislation may be formulated which will forbid such waste as fully as may be done without
working injustice and unreasonable hardship.

4, Legislation by congress granting the secretary of the interior authority to join and

to permit lessees from the government to join in agreements for the co-operative develop-
ment and operation of single pools. )

5. ‘The passage by congress of the legislation heretofore recommended to it by the
sccretary of the interior, removing the existing mandate upon him to offer for lease an-
nually, regardless of conditions, 100,000 acres of Osage Indian lands.

The federal trade commission in submitting its report to congress stated
that it had observed a growing sentiment for regulating production of petro-
leum so as to conserve the supply and protect the financial interests of land
owners and operating companies. The commission announced that it was not
prepared to recommend particular methods to be used since this problem was
being considered by the federal cil conservation board.

On May 12, 1927, the federal oil conservation board issued a press release
declaring that the overproduction of oil in the United States “has recurred this
year in a form so malignant as to scem to be without precedent in all past
history” and that Walter C, Teagle, president of the Standard Oil Company of
New Jersey, and W, S. Farish, former president of the American Petroleum
Institute, had filed with the board a plea for federal assistance to meet the
situation.

In their joint statement Mr. Teagle and Mr. Farish suggested that wild-
catting practices be amended in order that the amount of flush oil be reduced
to prevent periods of overproduction. To eliminate the practice, they sug-
gested that interested producers, instead of purchasing full interests in definite
sub-divisions of the wildcatter’s block of acreage, purchase undivided fractional
interests in such blocks.

Many of the leaders in the industry by 1928 were convinced of the need
for some kind of legislation relating to the conservation of petroleum. In
keeping with a recommendation in the first report of the board, Secretary
Work, chairman of the board, sent letters to the governors of twenty oil pro-
ducing states. Sccretary Work, in his letter to the governors explained, that
the oil board was convinced that the necessity for conservation was acknowl-
edged both by the oil industry executives, government scientists, and econo-
mists. He said that the board in its survey of national petroleum conditions
and the committee of nine representing the government, the oil industry, and
the American Bar Association, had reached certain definite conclusions that
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conditions today in the oil world were conducive to needless waste and econom-
ic distress. .

On April 3, 1929, a committee from the American Petroleum Institute con-
ferred with the federal oil conservation board in regard to its proposed pro-
gram for holding production down to the average of its 1928 level in this

country and in Mexico and in northern South America. Attorney General

William D. Mitchell informed the committee by letter that the Institute pro-
gram would be in violation of the federal anti-trust laws and by coming to.
the board with this plan they were virtually asking immunity from prosecu-
tion under these laws which immunity the board had no power to bestow.

The general committee of the American Petroleum Institute on world
production and consumption of petroleum and its products at its meeting in
Houston, Texas, March 20, 1929 outlined an economic program whereby pro-
duction would be held to the level of 1928. At the end of 1929, however, there
was in storage in the United States 500,000,000 barrels of crude oil with es-
timates of shut-in production running as high as 1,200,000 barrels daily in the
United States and 800,000 in other countries. According to R. C. Holmes,”
president of the Texas Oil Company, the cut in the price of crude oil in Jan-
uary, 1930, would not have happened if the production had been held to the
limit set at this meeting.

Mr. Holmes stated that the failure to accomplish all that was hoped for
was due to legal difficultics, particularly in the states of California and Texas.
California’s crude production in 1929 exceeded the 1928 production by over
60,000,000 barrels. Texas exceeded the 1928 production in 1929, by 41,000,000
barrels. The increase of the entire United States amounted to 104,000,000
barrels.™

Any attempt to check the situation through regulation of refinery runs
or gasoline stocks Mr. Holmes thought would lead into technical and legal
difficultics not able to be overcome. ‘The remedy lies, he thinks, in the re.
duction of production by application of the California gas conservation law in
that state and for the legislature of Texas to amend its laws so that producers
in that state can cut their production without violating the anti-trust laws

The board continued its efforts in line with the idea suggested in its first
report to bring about legislation controlling production. Since the production
of petroleum is a matter of state control, the oil conservation board worked out
a plan for a “compact” of principal oil producing states, under federal ap-
proval. The details of this plan were set forth in a letter by Secretary Wilbur,
chairman of the board, to R. C. Holmes, president of the Texas Company and

3(1). I; C. Holmes, “The Crude Oil Situation,” Texaco Magazine, March, 1930.
31. Ildem.
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chairman of the special Institute committee on supply and demand for oil.
Secretary Wilbur's letter to Mr. Holmes in part was as follows:™

"The problem (regulation of drilling) appears to the board therefore, due to the legal
inhibitions, to be one in the real solution of which action must be secured from the different
states. ‘The board recognizes that individual state action without co-ordination would not
cover the question, but with a view to bringing about such a program and its co-ordination,
the board believes it would be worthwhile to renew discussion with the state authorities of

" the three of four principal oil producing states, particularly to learn if it is not possible for

them to enter upon an inter-state compact under the provisions of the constitution author-

izing such compacts to which the federal government through congressional action would
be a party.

The character of such a compact would need much consideration, but it could well
comprise creating a joint board for the purpose of constructive conservation and thus se-
cure the nation from the very real peril that will lie in the reckless extension of our oil
resources, .

Dr., George Otis Smith, director of the United States geological survey
and chairman of the federal oil conservation board’s technical advisory com-
mittee, was sent to lay the oil board’s plan before the governors of Oklahoma,
Texas, California, Wyoming, Colorado, and other oil producing states to se-
cure their views concerning it. '

A conference of the governors was called for June 10, 1929, at Colorade
Springs, Colorado, by President Hoover to discuss and formulate a practical
program for the conservation of petroleumn resources. Mark L. Requa, per-
sonal friend of President Hoover and formerly general director of the oil
division of the United States fuel administration in 1918 and 1919, was ap-
pointed by President Hoover as chairman for this conference. Delegations
from Oklahoma, Texas, California, Kansas, Arkansas, Louisiana, Pennsylvania,
Montana, Colorado, Wyoming, New Mexico, and Utah were present, including
four governors.

The conference accomplished nothing because the delegates came unin-
structed and they had no authority to commit their governors, legislatures, and
people to a policy of forming a state compact. Even had the delegates power
to form a compact then and there no doubt the conference would have ended
in failure. The idea of state’s rights is too strong to permit any kind of com-
pact where these rights would be weakened. The conference began badly,
another reason for its lack of accomplishment. In his opening address Chair-
man Requa intimated that if the industry did not get together on its own
initiative that the government would have to use coercive methods. This idea
caused so much discussion at the sessions that it caused Senator Bronson M.
Cutting to make verbal attacks on Requa in the United States senate. The idea
of coercion threw the debate into such a frame of mind that at the beginning
there was litde chance for arriving at any kind of agreement or plan. Mr.

32. National Petroleum News, April 17, 1929, p. 27.
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Requa made many explanations of his statement and said emphatically that
he was in favor of coercion only as the last resort.

Even the Oklahoma delegation could not agree on some points. For
example, E. W. Matland said there is no actual waste of oil; that the com-
mittee of the American Petroleum Institute of which he was chaitman had
finished its study and had found no economic waste. Pat Malloy, attorney
from Tulsa, said, “there is no such thing as economic waste in the production
of oil in Oklahoma.”™ J. A. Veasey, attorney for the Carter Oil Company, said:

In the first place, those of us who are really familiar with conditions will not dispute
that there is an econonic waste in the sands. ‘The oil is driven into uses to which it should
not be put under existing conditions. 1 think we will also agree that there is another form
of waste, partaking partly of the nature of an economic and partly of a physical waste, in
the sense that the gas encrgy is not used to the highest efficiency in the production of oil.
Those, 1 take it, are two fundamentals in this situation which no one truly conversant with
the situation will seriously dispute. Therefore, the question of conservation is of extreme
importance.

This conference did serve to accentuate the cleavage between two groups
within the industry. On the one side are the big integrated companies, both
“Standard” and “Independent,” who are more in favor of some kind of govern-
mental regulation and legislation controlling the production of petroleum.
This group is more prominent in the American Petroleum Institute and is
closely co-operating with the federal oil conservation board in its efforts to
bring about some form of conservation and stabilization. The second group
does not represent as large investment in the industry but from the point of
numbers is considerably larger. This group includes the independent pro-
ducers, royalty owners, independent refiners, intrastate pipeline operators, sup-
ply men, oil field workers, owners of permits to operate on government lands,
and lease and royalty brokers. '

As a matter of principle both groups are interested in conservation. They
are all in the business to make money. In applying the proposed plans of con-
scrvation there is a conflict of interest. The first group wants to curtail pro-
duction to a minimum. By doing so, supply will be curtailed and prices rise.
If production is cut to a minimum and some kind of control placed over it
the second group feels that it will be cut off from its source of livelihood. They
have to produce oil to make money and money is made in flush pools, its mem.

bers say. Curtailment of production cuts off royalties, sales by supply men, "

the source of supply to the independent refiner, and the prices of leases and
royalties are reduced. The states in which are the largest producing areas de-

rive a large part of their revenues from a gross production tax. I production is

cut down in these states their source of revenue is reduced.
An association of independent producers was formed to further their in-

33. Tulsa Daily World, June 16, 1929,
34. ldem.
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terests particularly the tariff. The name of the organization is Independent
Producers Association. The initials of this organization are 1. P, A. which is
the reverse order of those of the American Petroleum Institute, A, P. 1. The
headquarters of the Independent Producers Association are at Ardmore, Okla-
homa. :

Three reports were published late in the spring of 1930 that should have
considerable influence on the development of stabilization within the industry.

The first in order is the report of the committee on petroleum economics
which was appointed by the federal oil conservation board in March, 1930,
The report of this committee was made March 25 and made public April 14,
1930. The purpose of this committee was to determine what is the anticipated
consumption of refined products, what production of crude is necessary to
meet efficiently that demand and to determine if this supply can be allocated
to the major producing districts separately. The committee, composed of J.
Elmer Thomas, chairman, Joseph E. Pogue, secretary, Ray M. Collins, H, W.
Lowrie, jr., and H. P, Grimm, reported that their forecast of the demand dur-
ing 1930 is 476,700,000 barrels of gasoline, 456,000,000 barrels of fuel oil, and
130,000,000 of other products. They estimated the supply of domestic crude
oil required to meet this demand efficiently is 942,800,000 barrels, allowing for
a moderate reduction in stocks of refined products. The committee suggested
a reasonable allocation of production requirements as between the larger pro-
ducing states, adjusted so as to relate to the last nine months of 1930 in barrels
per diem as follows: California, 610,000 barrels; Oklahoma, 655,000 barrels;
Texas, 750,000 barrels; all others, 480,000 barrels; and from storage, 78,000
barrels. It is too early to make an appraisal of the influence of this report.

The federal oil conservation board through its chairman, Secretary Wil-
bur, on May 28, transmitted its fourth report to the president of the United
States. The subjects covered by the board in its report are: Economics of the
petroleum situation in which it discusses supply and demand of petroleum and
shows that there is a condition of overproduction existing in the industry; re-
vision of estimates of oil supply and arrives at the conclusion that estimates
of supply cannot be accurately made and that in the interests of national de-
fense and industrial prosperity this generation should not be permitted to
waste this irreplaceable natural product and thus seriously handicap future
generations of Americans; economics of natural gas distribution in which
the consumption and distribution of natural gas is discussed and the economies
of its transportation; need of full utilization of gas as a productive agent in the
fields and as a fuel and the need for the stoppage of present waste of this valu-
able product; the last section of the report is devoted to the progress of unit
operation in which it states that this plan seems by common consent to have
commended itself more than any other and that justice to all owners and bene-
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fit to the public can both result in the observance of hatural and economic law
in recognizing the oil pool as the natural unit.

The Mid-Continent Oil and Gas Association under the direction of the
general secretary, Harry H. Smith, published in May a Handbook on Uniti-
zation of Oil Pools. lts nature is best described in the fellowing paragraph
taken from the introductory chapter:

It is the purpose of this elementary handbook to cxplain and describe the principles and
practices of unitization, its practical workings and benefits in an effort to contribute some-
thing to the progress of that extremely important movement. For the most part the book
simply consists of compilations of the thoughts, writings and expericnces of others than the
writer and it is the intention to give proper credit in every instance. In addition to the
valuable suggestions of the unitization committee of the general Mid-Continent Oil and Gas
Association and of land department heads, lawyers, practical and scientific men of that
organization, special mention should be made of the co-operation of the members of the
American Institute of Mining and Metallurgical Engincers whose papers were so frecly drawn
upon for illustrative and substantiating data in the preparation of the book.

CHAPTER EIGHT
PRORATION.

FORCES that have led up to a crystallization of opinion in the in-

dustry with reference to plans for stabilization, were outlined in the

preceding chapter. Two plans have been worked out for regulating
production and have been put in effect in certain places with varying results.
These two plans are proration and unit operation.

Proration has carried two meanings when used by the industry. Okla-
homa has a law known as the common purchasers’ act, later adopted by other
states, whereby all purchasing companies are required to buy all oil and gas
offered to them for sale. The purpose of this law was to prevent discrimi-
nation. Frequently production exceeded the ability of the purchasing com-
panies to take all the oil. Since these companies could not take all the oil
and gas offered to them it was necessary to prorate the runs from the various
leases. The proration was done with the consent of the corporation commis-
sion when it was shown that the purchasing company could not handle eco-

nomically all the oil and gas offered it. The proration was made upon the
percentage hasis. ‘

A common example of this type of proration was a communication sent
by the Sinclair Oil Company' to its producers in the states of Oklahoma, Tex-
ss and Kansas. This communication announced that beginning with seven
a. m. July 1, 1924, and continuing thereafter until further notice the com-
pany would purchase under the division orders then existing fifty per cent
of the crude oil production from the existing wells upon the leases from which
it was then purchasing oil; the other fifty per cent of the crude oil produc-
tion from such wells it would accept and store in its common crude oil stock,
but without regard to gravity. The storage charge announced was three cents
a barrel the calendar month. There was an additional charge for gathering
and transportation according to the published tariff provisions of the Sinclair
Pipe Line Company. The company obtained the option of purchasing all
the oil in storage at the current posted price at the time the option was ex-
ecuted. There were other provisions in this communication relative to the
execution of the proration order.

Although proration orders had a tendency to check drilling in certain
areas it did not solve the problem of overproduction because operators could

1. Okmulgee (Oklahoma) Democrat, June 30, 1924.
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still run their oil into storage. The stored oil had the same effect on prices
whether it was owned by the operator or by the purchasing company.

The other meaning given to proration is the one used now most com-
monly by the industry. Proration, as it is understood today, is the limitation
placed upon production by the operators upon a pro rata basis. By agreement,
each operator is allotted a part of the available outlet which is intended to be
that fraction of the total which the oil ultimately to be produced from the
lease of the operator in question bears to the total volume of oil ultimately
to be produced from the whole field. The purpose of proration is to post-

pone production and not change the proportions to come from one prop-
erty as compared with another.

This form of co-operation is usually worked out with the state authori-
ties in which is the area affected. In Oklahoma proration plans are worked
out in co-operation with the corporation commission. The railroad commis-
sion acts for the state in Texas. The states in which the overproduction of
oil is a serious problem have laws regulating the waste of petroleum and
natural gas resources. Under the authority granted by this law the state com-
missions co-operate with the companies to prevent physical and economic
waste. In recent years the commissions have not acted until appealed to by
the representatives of the industry affected.

One of the carliest proration orders of the state of Oklahoma, acting
through the corporation commission, was in 1921 when Frank M. Breen and
others made application to the commission for the enforcement of the con-
servation laws prohibiting waste.” It was represented that crude oil was be-
ing produced in the Hewitt field and its extensions in excess of transporta-
tion or marketing facilities, or reasonable market demand, and under such
conditions as to constitute waste as defined by the conservation law. A large
number of nil producers operating in the field appeared before the commis-
sion in support of the petition.

The commission held a hearing in Ardmore, June 11, 1921, at which
time it took testimony regarding conditions in that field. After hearing the
testimony the commission found that there was economic waste and it was
the opinion of this body that production should be curtailed until such.a
time as there was a reasonable market for the oil.

The commission ordered that no new wells should be drilled after the
order became effective, which was immediately, except where it was necessary
to protect the operator’s title; where an operator was engaged actually in
drilling a well he could complete it; off-set wells could be drilled if oil was

homaz.. lg’lz‘sx'cr;tylf;;s.t Annual Report of the Corporation Commission of the State of Okla-

‘PRORATION 159

being taken from the adjacent wells, provided the off-set well be drilled with-
in three hundred and thisty feet of the boundary line.

A committee of five operators was appointed to act in an advisory ca-

 pacity to the oil and gas division of the corporation commission. Any opera-

tor who could show cause could be relieved of any burden placed upon him
by the commission’s order on recommendation by this committee. Opera-
tors who were bound under contract to drill could obtain permission from the
corporation commission upon the recommendation of this committee. Pipe-
lines and purchasers were prohibited from buying and taking any oil from
wells drilled in violation of this order. The operators were required to furnish
a permit by the corporation commission before the pipelines and purchasing
companies could take oil from new wells. The shooting of any well in this
area affected by the commission’s order was prohibited without a permit
from the commission. It was also provided if any operator felt aggrieved
with any of these rules and regulations of the, commission or of the com-
mittee appointed by it might, within five days upon complaint to the cor-
poration commission, be heard and such order or ruling as might be nec-
essary could be made therefrom.

This order accomplished little. While the Hewitt field was an important
field at that time a curtailment of production was insufficient to affect the
market. Regardless of the power that might be placed in the hands of the
corporation commission to curtail production there must be complete co-op-
eration on the part of the industry. Co-operative effort on the part of the
industry to bring about stabilization had gained little headway at this time.
Curtailment efforts in_the Hewitt ficld died a natural death from the want
of co-operation.

The next attempt at proration was in 1926. That year the Seminole’
field which was an area of small holdings was producing oil in immense quan-
tities. Attempts at voluntary control were made in the fall of 1926 but they
came to naught. The spring of 1927 saw the situation growing worse. A
meeting of executives of the larger companies operating in this field was
called for May 11, in New York. W. C. Teagle of the Standard Oil Com-
pany of New Jersey presided at this conference. Later there were meetings
held by the operating heads of the companies nearer the fields. At these meet-
ings there were great differences of opinion. Some proposed to restrict pro-
duction twenty-five per cent. ‘Some said forty per cent. Others wanted all
flush production wells reduced to two hundred barrels a day. All were of
the opinion that something should be done to curtail production. The dif-
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ference in opinion lay in the method by which the plan should be carried out.
The results of this meeting were:

1. Agreement.to attempt another curtailment of drilling at Seminole, the first trial
to last two weeks.

2. Re-appointment of Ray H. Collins, "Tulsa, who served as umpire during the No-
vember shut-down, to serve as arhiter during the two weeks trial agreement during which

time he should make a survey of the drilling requirements and report at a mecting May 25
to be held in New York.

3. Appointment of a committee of five to confer with the federal oil conservation
board in the attempt to develop a plan to be national in scope to halt over-production.

Seminole Curtailment Plan

The results of the Tulsa meeting were to place Mr. Collins in control of
production activities. He ordered that no wells other than off-scts be drilled
in for fifteen days. No wells should be started without consulting him. Mr,
Collins approached his problem scientifically by requesting complete informa-
tion and data on all drilling wells in the greater Seminole area. He also asked
the pipeline companies not to make new connections to wells without con-
sulting him. He submitted a report on the results of these activities at a
meeting in New York on May 25." A resolution was passed endorsing his
plan and to continue his service as umpire. At this meeting Mr. Teagle
made a report for the committee of five who were to confer with the federal
oil conservation board. He reported that the board stated it had no legal
powers and could not approve or disapprove any definite plan.

There were so many exceptions to the rule that daily production in-
creased from 350,000 barrels in May to 527,000 barrels in July. ‘The situ-
ation was complicated by the opening of an extension to the area by drilling
in new wells in the Little River pool south of Seminole. At a meeting of
the operators it was agreed to start only twelve designated wells which were
necessary off-sets and by lease requirements. The discovery well was to
flow unrestricted until the first of these wells was completed when all the
wells were to be pinched in to one hundred barrels daily production. Not
all the operators signed the agreement. S ' B

Mr. Collins appealed to the corporation commission in July for an order
curtailing production. A hearing was given July 21, 1927. An order was
made to stop shooting all wells in the Seminole field and the drilling in of any
additional wells until August 5, 1927, on which date there would be another
hearing. On August 9 Mr. Collins filed a contract and agreement between
the operators and producers of oil in this field in which they agreed to a
curtailment plan whereby production would be held to a total of 450,000
barrels a day, the production from the different leases to be prorated accord-

3. National Petrolenm News, May 18, 1927, p. 17.
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ing to the potential production of each lease. ‘The commission directed Mr.
Collins to act as umpire under the direction and advice of a committee of
five practical Seminole operators. Attorney General J. Berry King, repre-
senting the state of Oklahoma, filed a motion with the commission to adopt
the terms and provisions of this curtailment plan and contract and incorpor-
ate them in the order. '

The commission in its order said:

1. That the testimony showed a waste of oil in the Seminole field as defined by the
statutes of Oklahoma.

2. 'That if the terms and provisions of the curtailment plan and contract entered into
between the operators and producers of oil in this field were carried into eflect it would pre-
vent further waste of oil in the field.

3. ‘That it was necessary under the terms and provisions of this plan and contract to
have an umpire acting under the direction and with the advice of a committee to carry into
effect the plan and agreement; the umpire was to be appointed by the commission and to
have the power to enforce the terms and provisions of this order.

4. 'This order was to remain in effect until further order of the commission.

Therefore, it was ordered by the commission that the curtailment plan and contract
be made a part of the order. Mr. Collins was appointed umpire. Pipcline companies
operating in that field were ordered to take only so much oil from each of the leases and
wells as might be allowed to produce from said lease and wells by the terms and conditions
of the order.

The points set forth in the curtailment plan are:

1. The plan shall continue in force sixty days.

2. Mr. Collins shall act as umpire with a committee of five appointed at a meeting of
the Seminole operators.

3. The umpire is to assemble all the necessary data relative to production in this ficld
and to wire cach operator what his share of the production shall be.

4, The production shall be limited to 450,000 barrels a day from the Searight, Semi-
nole, Bowlegs, and Earlsboro pools in the greater Seminole area. Each lease may produce
the same proportion of the allowable production of four hundred and fifty thousand barrels
a day which the potential production of such lease bears to the total potential production
of alt said pools, as such potential production determined by the umpire.

5. For the purpose of determining the potential production of leases covered hereby,
and of administering this plan in relation thereto, all leases in the Searight and Seminole
pools shall be classified as “old properties,” and all leases in the Bowlegs and Earlsboro
pools shall be classificd as “new properties.” Initially, the potential daily production of
each lease, whether falling in one or the other of the two classes indicated above, shall
be determined in the following manner: ‘The umpire, from scouting reports available to
him, shall ascertain the average daily production of each lease for the ten day period end-
ing July 29, 1927, and the figure so found shall represent the potential production of said
lease for the first period that the plan is put into operation. New wells coming in after
July 29, 1927, whether on old or new propertics, shall be dealt with as follows: After the
new well shall have been producing for three days, the third day's production thrreof shall
be regarded as the potential production of the particular well for the time being, and the
amount thercof shall be added to the potential production of the particular lease previously
ascertained, and the total shall constitute the potential production of the said lease for the
purpose of this plan. With reference to all old properties covered hereby, the potential
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production figures attributable thereto shall be applicd for intervals of ten days. At the end
of cach ten day interval, the potential production of all of such old properties shall be read-
justed upon the basis of the production decline curve applicable to properties in the Sea-
right and Seminole pools. In relation to new properties, the potential production, ascer-
tained by the umpire, shall apply from day to day only, such potential production to be re-
adjusted each day upon the basis of the production decline curve found to exist either in
the Earlsboro or Bowlegs pool as the case may be, depending upon the location of the
particular lease in one of said pools or the other, Appreciating the difficulty of readjusting
the potential production of leases under the plan, any operator feeling himself aggricved by
any ruling of the umpire in this regard may appeal to the committee of five, which com-
mittee shall have authority cither to afirm or modify the ruling of the umpite according to
the equitics of the particular case.

6. Each operator is to inform the umpire who is his representative in the field author-
ized to reccive the orders from the umpire.

7. Sections 35 and 36, township 8 north, range 6 east, and sections 1 and 2, town-
ship 7 north, range 6 east shall be designated as “Zonme No. One” for the purpose
of this plan. During the period the plan remains in force, no drilling restrictions shall be
imposed on leases located in said zone. But, as long as the plan remains in force, no wells
located in said zone shall be shot. Until a second well shall have been drilled in and put
to producing in said zone, the Indian Territory Hluminating Oil Company may produce its
discovery well therein to full capacity in order to obtain customary drainage advantage re-
sulting from the early commencement and completion of said well. But when said second
well in said zone shall be put to producing, said second well and the discovery well of the
Hluminating company shall each be pinched in to a production of one hundred barrels a
day, which requircment shall continue as long as the plan remains in force.

Secctions 8 and 9 relate to the creation of zones in certain arcas described.

10.  This relates to the creation of zones in the event certain wildcat wells then drill-
ing should come in as producers.

1. No well shall be permitted to be shot in the Searight, Seminole, Bowlegs, and
Earlsboro districts without consent of the umpire.

12. If any operator were to fecl that he was heing discriminated against he could
appeal to the committee of five who could give him any relicf it saw fit.*

The Seminole pool reached its peak in July with a daily production of
527,000 barrels and then started on a decline. There was some question as
to the practical eftects of this curtailment program. Some thought that with
the natural decline most leases could produce all the oil they were capable of
producing and still stay within the amounts assigned to them by the pro-
ration orders. Some officials of the companies operating in this field were
very outspoken in regard to the effects of the plan.

The development of important fields in -west Texas in 1926 and 1927
added to the problem of overproduction. The situation was different in this
section, however, because of the lack of pipeline facilities, the division of land
into larger units, and the presence of a large sulphur content in the oil which
was very corrosive when stored in steel tanks.

Since 1927 the corporation commission of Oklahoma has issued several

4. Order No. 3944, Cause No. 8101, Twenty-first Annual Report of the Corporation
Commission of the State of Oklahoma, 1928, p. 474.
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orders curtailing production. Each time the areas have been extended. In
recent months the commission has been making it a practice to extend the

old order rather than issue a new one and has made journal entries to that
effect.

The operators of Oklahoma met in Tulsa, March 18, 1930, and agreed
to ask the commission to order a further curtailment of production until
July 1, 1930. The proration percentages to be continued ranging from thirty
per cent to eighty-seven and one-half per cent in the flush fields.

The producers met again in Tulsa July 15 and agreed to reduce the pro-
duction in Oklahoma to 550,000 barrels a day subject to the approval of the
Oklahoma corporation commission. This action was taken on the recom-
mendation of the statewide proration committee of the Mid-Continent Oil
and Gas Association of which C. C. Herndon, vice-president of the Skelly
Oil Company was chairman.

The producers were prompted to take this step of further curtailment
because on June 30 at a meeting of the refiners in New York City the refiners
decided on a reduction of crude runs to stills in order to bring about greater
stability within the industry. The purchasing companies were also restrict-
ing their purchases in the principal fields of the state which fact was also
enother reason for curtailment. According to The Oil and Gas Journal the
estimated daily potential production in the state of Oklahoma for July is
1,400,532 barrels and for August 1,351,861 barrels. The allowed production ac-
cording to their agreement ranges from eighteen and three-fourth per cent in
some fields to fifty per cent in others..It is intended that this agreement
should remain in force until September 1, 1930.

The effects of proration in Oklahoma may be estimated from the report
of the umpire, Ray M. Collins, for the last week in October, 1929. Table XI
shows the potential, allowed, and actual production from the Aush pools in
Oklahoma excepting the Oklahoma City pool. The estimated daily average
production for the Oklahoma City pool by The O:l and Gas Journal for the
week ending March 15, 1930, was 85,095 barrels. This is estimated to be
twelve and one-half per cent of its potential production.

The Oklahoma conservation law has never been seriously tested by the
courts. A temporary restraining order was obtained in the district court at
Wewoka, Seminole county, by a group of royalty owners. The case was car-
ried to the supreme court, which dissolved the injunction on the ground that
the corporation commission had judicial powers over that of the district court.

An oil company operating in the Little River district secured a tempor-
ary restraining order from Federal Judge Edgar S. Vaught of the western
district of Oklahoma. At the hearing Judge Vaught dissolved the order on
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TABLE XI°
Potential, Allowed, and Actual Gauges of Production of Flush Pools in Oklahoma, Except-
_ing Oklahoma City, Last Week of October, 1929,

Pools Potential Allowed Actual

Allen Dome 23,720 18,976 19,000
Allen (Wilcox Sand) 5,700 4,562 4,542
Sasakwa 11,785 9,429 9,947
Marshall 19,078 15.265 16,102
Asher 6,616 5,291 5,472
East Earlsboro - 50,625 25,575 25,709
Earlsboro proper 48,411 38,729 40,000
Bowlegs 31,877 25,502 26,000
Carr City 11,141 8,913 9,000
Little River 56,082 44,866 46,000
East Little River 26,904 21,524 22,606
Maud 11,851 9,481 9,800
Mission 23,541 18,833 19,000
Seminole City 32,514 26,011 26,500
East Scminole 8,144 6,515 6,700
Scaright 12,599 10,079 10,500
St. Louis 66,914 53,555 56,000
Pearson 1,113 890 1,000
Torau 448,645 343,996 . 353,332

*Daily Oklahoman, November 3, 1929,

the ground that the state had the right to curtail drilling activity to eliminate
waste through its police power. (At the time of going to press the pro-
ration order of the corporation commission affecting the Oklahoma City field
was being attacked by the Julian Oil Company. Oral arguments had been
presented by both sides. The supreme court had not yet rendered its opinion.)

Proration in Texas

The Yates pool in west Texas, Pecos county, offered one of the most
unusual problems, in that production was found at the unusally shallow depth
of one hundred fect. Individual well production was enormous. Some wells
gauged as high as seventy thousand barrels a day on the basis of one hour
flows. Although the field was divided into large tracts there was a sufficient

division of ownership to have brought a flood of oil upon the market had the

facilities been available. The low price of oil retarded the development of
pipeline facilities adequate to take the oil.

Proration in the Yates field was made possible through the co-operation
of the Texas railroad commission and the operators. The program was car-
ried out by the commission. The field was divided into one-hundred-acre
producing units, each of whichl was entitled to its outlet, regardless of the
number of wells in excess of one which might be drilled upon it. ‘Three-
fourths of the total outlet available was apportioned among the several units
in the same proportion that the potential daily production of the individual
unit bears to the total potential production of the whole field. In arriving
at the potentjal production of the individual unit and of the whole area the
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field was gauged on an individual one-well to-the-unit basis. If any operator
had drilled more than one well on his unit of one hundred acres, the aver-
age production of the number of wells was taken to arrive at the one-well-
the-unit basis. The remaining one-fourth of the available outlet was divided
equally among the several producing units. Drilling has always been held

down in this field and it appears that the field will never be drilled closer
than one well to the forty acres.”

The Hendricks field in Winkler county was developed rapidly during
the latter part of 1927 and the early part of 1928. Discussion of voluntary
co-operation to restrict drilling and production came to nothing and in May
the railroad commission of the state limited production and prorated it among
the operators. A combination of the production and acreage bases, which
had been tried in the Pecos field, was used in prorating the production. The
more imporzant provisions of the commission’s order are as follows:

1. The production of the field is limited to 150,000 harrels a day.

2. 'The section surveys in the field are divided into units of forty acres each.

The amount of oil to be taken from cach forty-acre unit is determined as follows:

Each unit shall be entitled to have removed and marketed or stored there
from a quantity daily equal to the quotient obtained by dividing onc-half of the
- daily market outlet for the period involved by the number of forty-acre units in

the field and producing at the commencement of such period without reference te,

the number of wells located on such units, and in addition thereto shall be entitled

to have removed and marketed or stored therefrom daily, its pro rafa of one-half

the daily market outlet based on the ratio of the daily potential production from’

such unit to the daily potential production from the field. No oil in excess of such

amount shall be produced from any forty-acre units.

3. Smaller holdings than forty acres are given a production based on the fraction
they represent of forty-acres.

4. The daily potential production as applied means the number of barrels which can
be produced in twenty-four hours, and is to be determined on the first and fifteenth of each
month and these determinations govern the prorating for each succeeding half-month period.

5. Oil placed in storage for each half-month period is limited to the amount produced
in that period by above regulations, and notice must be given the railroad commission of in-
tention to store.

6. Use of air or gas lift, and operating in such way as to waste gas unnecessarily is
forbidden.

7. Shooting of wells is forbidden except with approval of railroad commission.

8. It provided for selection of a general committee of operators and an advisory com-
mittee of scven from the gencral committee, who shall select, with approval the railroad
commission, an umpire, who is to be agent and enforcement officer of the commission.

9. It provided that an advisory committee may review or revoke any ruling of the

umpire, or appecal to the commission, with the orders of the advisory committee being in
effect until action by the commission.

10. It limited the number of wells to onc well for ten acres, distance between wells

5. “What Pricc Competition?” The Lamp, June, 1929, p. 9.
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to 660 feet and distance of wells from boundaries to 330 feet except in special cases where
this stipulation may be varied by consent of the commission.®

According to a dispatch to the National Petroleum News under a Hous-
ton date line of November 7, 1929, the wells in the Winkler area in west
Texas were unable to make their prorating allotments. The total daily po-
tential production for the period October 16-31, 1929, was 239,477 barrels
The daily allowed production for this periad was 142,017 barrels. ‘The daily
actual production for the month of September, 1929, was 118,393 barrels. The
potentials for this area no longer reflect exploitable production above the ac-
tual. The potential figures for this area had been maintained for several

months. Proration was continued in this ficld until May 5, 1930, under the

approval of the Texas railway commission which enforces the state’s conserva-
tion statutes.

Proration plans have been continued in the other fields in Texas down to
date. The details have been altered from titne to time depending on the
condition of production in the respective fields and the character of the market.
The operators met in Fort Worth, January 31, 1930, when a gencral execu-
tive commitree was appointed by Edward T. Moore, president of the Texas
division of the Mid-Continent Oil and Gas Association, for the purpose of
studying the various producing areas of the state to determine if it was nec
essary to curtail their daily production to a still lower plane.

The Independent Petroleum Association, the Mid-Continent Oil and Gas
Association and representatives of the crude oil purchasing companies met
in Dallas, Texas, the same day that Oklahoma producers met in Tulsa, July
15, and adopted 2 report of a special committee, excepting some minor de-
tails, which was to be submitted to the Texas railroad commission. The pur-
pose of this report was to present a picture of conditions prevailing in the

industry with a view of working out a plan in co-operation with the com-:

mission for proiating production. It was estimated there was at the time
a surplus daily production of 750,000 barrels in Texas.

Other Curtailment Operations

There are two pools in Kansas® where the operators have entered into

voluntary agreement to curtail production. The operators in the Valley Center.

pool, Sedgwick county, agreed to a fifty per cent reduction in production in
this area in 1929. The second voluntary curtailinent plan was by the opera-
tors in the Voshell pool in McPherson county in October, 1929. It was agreed

by all the operators in the pool not to start any more wells until January 1,

6. Manuscript of L. C. Snider, ctc.
7. National Petroleum News, November 13, 1929, p. 40,

8. W. A. Spinney, “Oil Conservation in Kansas Extended,” The Oil and Gas [ournal,
October 17, 1929, p. 44. .
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1930 and to shut in the production of the Derby Oil Company’s well to fifty
barrels a day, effective immediately. The Derby Oil Company was given dis-
covery rights. New wells started in January were not permitted to be com-
pleted before April 1, 1930. 'This delayed bringing new production on the
market and prolonged the shut-down period.

The curtailment problem in New Mexico has a different aspect from
that in the other states, for here the opponent to the movement was the
state.’ The operators in the Hobbs district, Lea county, met with representa-
tives of the New Mexico state land board and others on October 22, 1929, to
discuss plans for curtailing production in this new pool. The purpose of the
meeting was to prevent an excessive drilling campaign in face of a condi-
tion of overproduction. There were only five wells in this area with an ap-
proximate daily production of 2,000 barrels. This pool has no outlet for its
oil since the nearest pipelines and railroad are fifty miles away. The leading
companies wanted to restrict production. The state owns forty per cent of
the land and was opposed to the plan. Dr. Austin D. Crile, land commis-
sioner of New Mexico, was reported as saying that while he desired “a regular
and orderly” program for development and production by lessees in that area,
there was no assurance that crude oil would not be worth much less in the
future and that the common schools in the state were in need of the income
from royaities. He said that he felt it to be his duty as trustee for those in-
stitutions not to hazard the results of shuting down production at that time.
He maintained that the argument of overproduction was without merit due
to the relatively small output of the state. No decision was reached at this
meeting.

Conditions in New Mexico had changed so much by July, 1930, that the
land commissioner changed his opinion and thought there was a very urgent
need for a conservation of the petroleum resources in that state. The poten-
tial production had increased to about 148,000 barrels. There were twenty-six
completed wells and about fifty-five located, rigged up or drilling. Outlets
had been made to the pool through the pipelines of the Shell Pipe Line Com-
pany, the Humble Pipe Line Company and the Atlantic Pipe Line Company.

According to T'he Oil and Gas Journal® it is planned to operate the pool
upon the basis of forty-acre units and prorate the oil twenty-five per cent
upon acreage covered by these units and seventy-five per cent upon the aver-
age daily potential production of each unit. This is similar to the Yates
plan except that at Yates the units are one hundred acres’ each.

With twenty-two units now productive in the Hobbs pool- this would

9. The Oil and Gas Journal, October 31, 1929, p. 62.
10. L. G. E. Bignell, “Hobbs Pool Will Be Sanely Developed,” The Oil andi Gas
Journal, July 17, 1930, p. 32.
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pgive each well a run of about 415 barrels daily based upon acreage and about
1,175 barrels daily based upon the seventy-five per cent run to make up the
total of 35,000 barrels daily that this field will run to pipelines. These figures

are subject to change every fifteen days as new wells are added and new units

come within the producing area of the field.

Proration has been attempted for some time in California along the lines
carried out in Oklahoma. These attempts have met with only limited suc-
cess due to the conditions peculiar to that state. Although most of the pro-
duction is controlled by large integrated companies enough of it is in con-
trol of small operators who are not in sympathy with proration agreements, at
least not with those proposed.

Until the bringing in of high gravity crudes in more recent months the
bulk of California oil has been low grade oil of low price. The California
operators have for a long time been accustomed to receive a small price for
their oil. Consequently, being hardened to the situation they do not become
so alarmed as do the Mid-Continent operators when there is a threat of fall-
ing prices. ' Being accustomed, therefore, to a condition of low prices they are
more difficult to persuade to enter into agreements unanimously limiting pro-
duction. :

The state legistature of California in January, 1929, passed a bill known
as the California conservation law. This law encourages mutual agreements
between operators to prevent waste and makes all agreements binding and en-
forceable by action in specific performance.

Section 8c of this law provides:

Whenever the state oil and gas supervisor finds that it is in the interests of the protection
of oil or pas from unrcasonable waste it is Jawful for the lessor, lessee, operator or other
persons, firms and corporations owning or controlling royaltics or other interests in the
separate properties of the same producing or prospective oil or gas field to enter into agree-
ment with the approval of the state oil and gas supervisor for the purpose of bringing about
the co-operative development and operation of all or a part or parts of such field for the
purpose of bringing about the development of operation of all or part of any field as a unit
or for the purpose of fixing the time, location and manner of drilling and operating of wells
for the production of oil or gas, or providing for the return of natural gas into the
subsurface of the earth for the purpose of storage of the repressuring of an oil or gas field.

The enforcement of this Jaw is in charge of the state oil and gas supervis-
or. It is one of the duties of the supervisor to see that there is no unreason-
able waste in the production of oil and gas. R. D. Bush, the state oil and gas
supervisor, in a letter to the writer states that unreasonable waste is not de-
fined except for the declaration that the blowing of gas to the air shall be
prima facie evidence of unreasonable waste, which puts the burden of proof
of unreasonableness upon the producer.

Approximately 275,000,000 feet of natural gas is being blown into the
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air at Santa Fe Springs every twenty-four hours™ An attempt to enforce
the law in this area resulted in a complaint for an injunction against opera-
tors in the Santa Fe Springs field before Judge William Hazlett of the su-
perior court in Los Angeles. After announcing his decision on the validity
of the gas law, Judge Hazlett ordered the defendants to show cause why a
temporary restraining order should not be issued as requested by the state
and the hearing to decide this point was immediately started. ‘There are
other cases to be heard yet affecting the operators in other fields. The real
test of the law will not come until the operators carry the case to the supreme
court of the state. One interesting feature in the opinion of Judge Hazlett
which will be brought up in a subsequent chapter is the theory of the interest
of the public in natural resources as it affects private interests.

According to the National Petroleurn News ninety per cent of the flush
production of California is covered by proration agreements. The California
industry entered its second three months period of curtailment of production
February 1, 1930. A few of the independent operators at Santa Fe Springs
have failed to enter into the agreements to prorate their output but since their
total daily yicld does not exceed 35,000 barrels the umpire, Paul Grimm, stated
that the situation could be held under control™

Voluntary production has met with the best success in Oklahoma. Okla-
homa has been left to carry the heaviest burden through her proration plans
during the last three years in the efforts to stabilize the crude oil production
in the United States. The efforts have materially benefited the industry
generally because if Oklahoma had recklessly thrown her production on the
market without any effort at curtailment economic waste would have been
appalling in its magnitude, Because of the failure to co-operate completely in
other states it has resulted in a loss to Oklahoma operators and a reduction

of revenues into the general funds of the state treasury through loss in gross
production taxes.

1. Thé O and Gas Journal, March 20, 1930, p. 60.
12. National Petroleumn News, February 5, 1930, p. 52.



CHAPTER NINE
UNIT OPERATION

WHEN H. L. Doherty proposed his plan of unit operation it was
considered rank heresy by many of the leaders of the industry. Al-
though the leaders are not all in sympathy with the plan in its en-
tirety, today, they are in sympathy with the idea. Unit operation of oil pools
is one of the goals by which they hope to achieve some degree of stabilization
of the industry. Thus far proration has been more effective than unit oper-
ation because it involves greater areas and greater potential production. How-

ever, proration is only a temporary measure. Unit operation has a more scien-
tific basis.

The industry has coined a word, not found in the dictionaries, to cover
the meaning of unit operation. The verb is “unitize” and the noun is “uniti-
zation.” Unitization is defined as
the process by which divided interests in an oil and/or gas pool containing a number of
tracts of land are converted into undivided interests in the entire area; where the owner of
the oil or gas rights in an individual tract or tracts of land surrenders his exclusive owner-
ship thereof in return for an assignment to him of an undivided interest in the oil and gas
rights of the pool as a whole; the purpose being to develop and operate the area as one
property or unit through the instrumentality of a common agent, trustee or committee and
thus avoid unnccessary competitive drilling, waste of gas and duplication of effort and se-
cure greater recovery of oil at less cost.! )

The use of this word has three objectionable features. In the first place it
is not needed. Unit operation may be used to convey the same meaning. It
does not add beauty to the language nor is it pleasing to the ear. There is no
need to add words to the vocabulary when there is a sufficient number to serve
the same purpose. Unit operation is better because it expresses the idea more
clearly. In the next place it is thought by some to have been invented so that
the idea might be adopted without seeming to credit thereby Henry L. Doherty
who had employed poor tactics in pushing forward the idea. Lastly, the suf-
fix “ization” is likely to convey a different meaning to the public at large than
what the industry intends for it to convey. It suggests the idea of monopoly
and mergers rather than economy and efficiency. Unfortunately there is too
much skepticism at large concerning the motives of the petroleum industry.
Those charged with promoting its welfare can ill afford at this time to take
any chances in intensifying something that should remain dormant. “Unitiza-
tion” might arouse suspicion. Unit operation connotes a clearer meaning.

Unit operation is not monopoly operation. It is no more monopoly oper-

1. Rcport of the committee op voluntary unitization, Annual Report of the Mid-
Continent Oil and Gas Association, 1929, p. 5.
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ation than is the case where there is one operator controlling a large area,
There should be no fear of monopolistic control through unit operation because
it would include land owners and operators in a single pool which is a compar-
atively small unit of production. If the land owners and operators controlled
one or more units in a given area it would provide only a small percentage
of the total production. '

W. C. Teagle, president of the Standard Qil Company of New Jersey,
and W. S. Farish, president of the Humble Oil and Refining Company, in their
letter written in 1927 to Secretary Hubert Work, chairman of the federal oil
conservation board, outlined a simple method of unit operation when they said:
‘The procedure that we have to suggest is that instead of the interested producers purchasing
full interests in dcfinite subdivisions of the wildcatter's block of acreage they purchase un-
divided fractional interests in such block or acreage. Suppose, for example, ten operators,
including the wildcatter, thus come to own the entire block and the test well in common.
Suppose the enterprise be managed through a committee or board representing operators
and royalty owners and each participant rescrves the right to claim his ten per cent of the
oil from every well that may be drilled on the property. Would not this course end the
mad scramble whereby each operator now fecls obliged to drill as many wells as possible
and produce as much oil as possible before his competitors beat him to it? Would not

the producers in this simple fashion ecliminate this greatest obstacle to the intelligent
development of production?®

Unit Operation Plans

Judge Amos L. Beaty, who so vigorously opposed Henry L. Doherty’s first
unit plan, particularly the part advocating involuntary co-operation, has pro-
posed a plan for voluntary unit operation.’ Judge Beaty's plan is really a unifica-
tion plan—a plan whereby the interests in the pool are consolidatéd into a busi-
ness unit for the purpose of operation. He does not think the corporate form
of organization for such an enterprise advisable because in the early life of the
pool there can be no very satisfactory determination of values. The owner of
each lease has a good opinion of his property and the task of bringing about
an agreement on values would be difficult. It would not promote harmony if
a lease were turned in at low value which later on proved very valuable. Cor-
porations cannot take property in payment for stock and leave the value open
for future determination. Neither can they very well revise and adjust from
time to time the value of property received and the amount of stock issued in
return.

The same result can be accomplished, according to Judge Beaty, through
an unincorporated trust. This trust would follow in most respects the practice
of corporations. Under this plan the final valuation of the properties is de-
ferred until the time arrives for the final distribution of the proceeds. In the

2. "The Meaning of Unit Operation,” The Lamp, June, 1927, p. 7.

3. Amos L. Beaty, “Model Unit Plan Proposed,” The Oil and Gas Journal, February
23, 1928, p. 29.
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meantime there are tentative valuations for purpose of vote or management
and interim distributions.

" His plan may be summarized as follows:

Three or five trustees to be sclected who sign a trust agreement embodying the terms
of this plan. Properties in the pool are transferred to the trustees, under the terms and
conditions of the trust agreement and the transferers receive from the trustees duly signed
certificates stating that they have made such transfers and have become shareholders in the
trust.  All operations and business in connection #with the properties included in the trust
are carried on by the trustees, subject to the direction and control of the shareholders.

Shareholders meet at fixed times and places. Shareholders reach decisions by major
value vote, except as otherwise provided in the plan.

The trust agreement does not become effective until the sharcholders select three or five
appraisers, whose duty it is to fix by unanimous or majority action the values of properties
from time to time and also the voting strength of sharcholders, based upon such values, and
in like manner to change and readjust such voting strength as values change or properties
are divided or transferred. The decisions of the appraisers must be binding and con-
clusive, and any sharcholder may require a ruling by the appraisers whenever a question of
values or voting strength arises.

The trustees keep all leases in force except as to lands barren of oil and gas.

Shareholders at their meeting may levy assessments for development purposes on the
basis of values at the time of such levy. If the conditions warrant it by net earnings and
cash on hand they may pay inferim dividends prior to the termination of the trust. These
payments arc to be on the basis of the value to the trust estate, as seen at the time of such
interim distribution, of the property and money contributed by the respective sharcholders.
Care must be taken to avoid payments which subsequent events might prove to be ex-
cessive.

When the trust is terminated the net assets are distributed so that each sharcholder re-
ceives, counting inferim and final dividends, his fair and equitable proportion of such as-
sets, based upon the relative value to the trust estate. If sharcholders fail to agree the
appraisers fix the final proportions and amounts.

Unless otherwise dissolved, the trust agreement remains in force as long as the prop-
ertics produce oil or gas in paying quantities. It may be dissolved at any time by three-
fourths vote of the sharcholders.

The interest of any sharcholder may be assigned in whole or in part.

Trustees and appraisers may be removed by the major value vote of the sharcholders.
Vacancies must be filled to keep the number complete.

Compensation of trustees and appraisers are fixed by the sharcholders.

Shareholders are given the preference right at equal prices to purchase oil or gas

from the trust property in proportion to the value at the time to the trust estate of the prop-
erties and money contributed by them respectively.

Another method of carrying out unit operation is through the community
lease, where the royalty owners join in a common lease to one company, the
royalties to be dvided pre raza according to the percentage each royalty bears
to the whole. Community leasing has not been carried on extensively because
it is very difficult to get all the owners of oil and gas rights in a given area to
enter into the agreement. If one or two stay out, the plan is ruined. Com-
munity leases have been successful in places where the circumstances surround-
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ing it are unusual. For example, in the Oklahoma City field where the drill-
ing has been approaching the corporate limits of the city there are many town
lots laid out in proposed subdivisions. These lots, as a rule are too small to
accomodate a rig and all that goes with it to drill a well. About an acre is
necessary for the derrick, boiler house, slush pit, tanks, and other equipment.
Oil companies operating in this field have taken community leases in order to
combine these properties for more efficient operation. It is to the interest of
the small property owner to enter into these agreements, for, if he did not, he
would receive no benefit at all because his property is too small to accommo-
date a drilling outfit.

Community leases on a small area in a larger field are only in part unit
operation. These leases check town-lot drilling and its attendant evils but un-
less they cover the whole pool the total benefits of unit operation are not ob-
tained. Successful community leases have been carried out in Belvedere Gar-
dens near Los Angeles and in the Long Beach field. Attempts at community
leasing in Kansas and Michigan failed because of the failure to get complete
co-operation from all the royalty owners.*

The federal government has been instrumental in some instances in bring-
ing about unit operation on government land. The Salt Creek field in Wy.
oming is a particular example of co-operative effort in which an important
factor has been federal supervision of operation on government leases. The
plreliminary report of the federal oil conservation board® gives an outline of the
plan:

At the present time, the Salt creek field furnishes illustration of conservative de-
velopment in a program for winning the oil from the Jower sands that promises best re-
turns to both the industry and the public. The productive arca of the Lakota sand, less
than four square miles, includes about twenty scparate leases on federal and state fands
held by three companies but all operated by one company. Twenty-five wells have nlrcad;
been drilled through this sand, with large initial flows, but the only production of oil from
Lakota sand has been that incidental to the drilling in or the subsequent short test of each
well.  Thirteen other wells have been drilled to the top of this sand, and the number of
wells planned will be only sufficient to equalize the royalties to both owners and to private
royalty owners, and it is expected that not more than two wells will be drilled to each
forty acres. When the area is thus drilled up, and the market warrants drawing on this
new supply of oil, back pressure will be maintained in the effort to obtain the maximum
yield, a short test proving the material advantage of this method of conserving the gas.
The government engincer supervising the federal leases estimates this shut-in capacity at

Salt creck, based on actual tests, as slightly over 70,000 barrels, a potential initial daily pro-
duction in excess of the present production from the upper sands.

President Hoover on July 9, 1930, signed the bill amending sections 17 and
27 of .the general leasing act of 1920. This act promotes the cause of unit
operation by permitting participation in unit agreements by both the

4. Manuscript of L. C. Snider, etc.

5. Report of the federal oil con tion bo: i i
Part 1, Sesmember, 1926 19). onscrvation board to the president of the United States,
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government and authorized lessees of government lands. The department of
the interior on the same day issued a press release pointing out that the govern-
ment by this legislative enactment had subscribed to the principle of unit oper-
ation of single oil fields and thereby set an example for productive areas pri-
vately owned.

The release included a copy of a letter written by Secretary Wilbur to
William Reinhardt, chairman of the North Dome committee of the Kettleman
Hills field, explaining the new law. Secretary Wilbur said:

It is with satisfaction that I can announce to your committee the signing by the presi-
dent of the bill amending the general leasing act. ‘This constitutes fulfillment of the undei-
taking sct forth in the North Dome agreement of July 1925, a year ago, “that the secretary
of the interior will propose the necessary legislation enabling the government’s participation
in the proposed co-operative plan.” 1 trust your committee may now bring to a conclusion
its constructive drafting of the plan of unit development so essential to the interest of both
private and public owners of this gas and oil ficld.

This official rccognition by the legislative and executive branches of our government
of the economic principle of unit operation has already been heralded in the press as mark-
ing “the high point in the progress of public understanding of the problems of the oil in-
dustry.” And the response of both houses of congress to the request for this legislation was
most gratifying.

In its report on the measure, the house committee on the public lands pointed out that
the amendments “affect the workings of the leasing law only as to lessces in a single pool
coming voluntarily under a co-operative plan duly approved by the secretary of the interior
as in the public interest. The requirements of existing lcases are changed only when desired
by such lesseces; the new legislation is permissive, providing a desirable flexibility in these re-
quirements, but in no sense are any changes mandatory upon the government lessees.”

Speaking in support of the proposed legislation, which hec sponsored in the senate,
Senator Walsh of Montana explained that “the bill contemplates that partics having interests
in a particular oil ficld may unite all of their interests and operate them as a unit, co-
operatively, instcad of each one operating his own individual property,” And again “it
should be explained that no one will be obliged to come in; there will be no coercion; the
bill merely authorizes agreements among the operators and gives to the secretary of the in-
terior the power to enter into such agreements on the part of the United States.” The senate
report, presented by Senator Walsh, was similarly explicit on this point: *No change would
be made in any government leases, past or future, from the terms of the general leasing
law, except as lessces in a single pool may wish to come under a co-operative plan, duly
approved by the secretary of the interior as in the public interest.”

"The senate committee's report referred specifically to the emergency existing at Kettle-
man Hills and stated that “a co-operative plan for meeting this waste problem more ef-
fectively is now being formulated by a representative committee of operators, but the
lessees of the government land can not enter into such a plan without amendment of the
general leasing law. Without participation by those government lessces occupying thirty
per cent of the area of this very rich field, no co-operative plan can be operative.”

The largest owners of leases and production are the Mountain Producers
Corporation and the Salt Creek Producers Association. The Midwest Refining
Company operates these properties under an agreement that does not expire
until 1932, the Midwest bearing all costs of drilling and preducing the oil
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and paying for it at a price based upon the market price of gasoline in Casper.’

A unit plan of operation for the Eik Basin field, Wyoming-Montana, was
adopted by the Midwest Refining Company, the Continental Oil Company and

the Ohio Oil Company in the early part of 1927. Leases in the Rainbow Bend

pool in Kansas were jointly owned by three companies and were developed
and operated in an orderly manner due to lack of competition. However, the
interests of the different royalty owners had to be protected by line drilling.’

At the meeting of the American Institute of Metallurgical Engineers 'in
Tulsa, October, 1929, a committee was appointed to make a study of unit oper-
ation and report at the meeting of the Institute when it met in New York in
February, 1930. Earl Oliver of Ponca City was appointed general chairman,
Joseph Jensen of Los Angeles was appointed chairman of a group to report
on unit operation in California; Fred E. Wood of Casper, on the Rocky Moun-
tain region; A. W, Ambrose and C. E. Beecher, of Bartesville, on Kansas and
Oklahoma; Frederic H. Lahce, of Dallas, on Texas, Arkansas, Louisiana and
New Mexico; and Harry H. Hill and E. L. Estabrook, of New York City, on
the Appalachian region and foreign fields.

The committee reported at the February meeting of the A. 1. M. E. and
their reports are summarized in The Oil and Gas Journal® These were realty

progress reports and the committee did not offer any conclusions as a result of

their study. No recommendations were offered but it was the opinion of the
committee that unit operation is a logical and desirable trend in the oil industry-

and that there is sufficient public interest in the problem to justify continued -

analyses and support of the petroleum division of the A. L. M. E.

The report of the committee did show that there was a definite trend in
the industry toward unit operation. There are many embryonic units already in
existence. However, the results are not sufficient because the developments in
most places have not gone far enough to form any definite conclusions. The
committee also stated that the movement had not progressed to the point where
any single method of unit operation has been evolved that is accepted by its

authors as the one correct method to bring this about. Each attempt is an .

independent experiment and has been rewarded with varying degrees of suc-
cess.

Approximately one hundred and eighty-five projects in the United States
and foreign countries were studied by the committee. There were, out of this
number, approximately fifteen singly operated pools in the United States and
thirty-seven in foreign countries. There were in: California, operated under
some degree, fifteen pools, Oklahoma and Kansas fifty-seven, Texas and Louis-

6. The Oil and Gas Journal, November 10, 1927, p. 98.
7. Manuscript of L. C. Snider, cte,

8. "Report of the A. I. M. E. Unitization Study,” The Oil and Gas Journal, March
20, 1930, p. 166.
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iana approximately thirty, Rocky mountain region twenty-seven, af)d foreign
countries four. A part of the pools that the committee included in the one
hundred and eighty-five are co-operative pools and some would come under
the classification given in the preceding chapter as proration. 'The amount of
oil produced from unit operated areas in the United St:?tes in proportion to
the total production was negligible. This committee estu.nated th.at fifty-five
per cent of the foreign production was produced under unit operations. Most
of the subsurface rights in foreign countries are owned by the government,
The areas where oil is found in foreign countries are usually owned in lar'ge
bodies, even where the subsurface rights are not owned by the respective
governments. Since the subsurface rights are not divided into small parcels

"it is easier to apply a unit plan.

The poor showing in production through the unit plans in the United
States is natural. It would be expected if they were more prevalent. In the
first place there is a greater division of property rights in the United States,
making it more difficult. Most projects are not more than two years old.
During this period the industry has been aflicted with a more or less degree of
overproduction. One of the chief purposes of unit operation is to co?trol pro-
duction, Most of these plans are being carried out by strong companies, thert':-
fore, it is reasonable that production would be reduced to a minimum on unit
operated properties. .

Mr. Jensen’s report for California® states there are five pools in that state
where there is full unit operation. There are approximately fifty-seven wells in
these pools with an approximate average daily production of ?30 batrels.
There is another property mentioned in the report having approximately one
hundred wells with an estimated average daily production of 7,000 barrcl's.
This structure is entirely covered by one operator although the land ownership
is divided.

The report of F. E. Wood on the Rocky mountain district states there
are in this district fifteen unit and ten near-unit pools. Mr. Wom.i has tabula?-
ed a saving of $20,752,000 in production and development costs in seven unit
and near-unit pools. His conclusion is that unit operation is highly proﬁta.blc
and justified from demonstrated actual savings in development and operating
costs alone, without taking into consideration intangible benefits such as sav-
ing gas and increasing ultimate recovery. Mr, Wood estimates the savings in
the Salt creek field alone in developing and operating costs to be $11,650,000.

A. W. Ambrose and C. E. Beecher” in their report on Oklahoma and
Kansas stated that they had received reports on twenty-seven projects in Okla-
homa and thirty in Kansas. The aggregate acreage for the projects in Okla-
homa was 49,350 and for Kansas 171,240. Most of these were formed in 1929.

9. Ihid.
10.  1bid.
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Some of them, however, would fall under the head of proration as treated i in
the preceding chapter.

The followmg conclusions of Ambrose and Beecher were tentatively de-
rived from a Study of the reports on these projects:

1. Unitization is growing rapidly as evidenced by the number of units and the
larger total acreage now included in units as compared with practically no acreage two years
ago.

2. Operators are convinced that unitization is reducing development and operating
cost and they anticipate greater reductions as experience is gained in unit operation.

3. Producing units have not been in operation for a sufficient length of time to give
any production history from which to estimate the ultimate recovery of oil. However, the
gencral opinion scems to be that more oil will be recovered.

4. In view of the benefits to be derived from unitization, many operators are refusing
to carry on wildcat operations unless a unit has been formed. 1f this attitude continues to

grow there will be no large pools developed in Oklahoma and Kansas in the future except
under unit control.

This last sentence is more than likely an expression of hope rather than

expectation. Big companies have today considerable acreage checkerboarded in'

wildcat areas. [If a discovery well by a wildcatter should open up any of these
areas unit operation would be difficult. Big companies are buying acreage to-
day where they think the trend of development will lead in the next few years.

F. H. Lahee ™ in his report on Arkansas, Louisiana, Texas, and New
Mexico includes a very good definition of unit operation. He states:

By unit operation, as I understand the term, we mean the development and operation, by
one management, of a single entire pool, or reservoir, of petroleum, on a systematic and
scientific plan which is best calculated ultimately to extract from the pay sand and bring to
the surface of the ground the largest possible amount of oil with the greatest possible total
profit. 1 say “ultimately” advisedly, for “unit operation” further implies conservation, pro-
duction at a reasonable rate, and reduction of losses to a2 minimum.

According to Mr. Lahee there are several large blocks of leases in thc south

Mid-Continent area each under the control of a single company. Technically

speaking, these are unit operations. The principal obstacle to unit operation
of large blocks controlled by one company is the division of royalty interests.
Each wants his property developed and this calls for a drilling program not al.
ways compatible with scientific development,

One plan outlined in this report and frequently cited by others as an exam-
ple of near-unit operation is the project in Van Zandt county in east Texas. The
plan put in force after the discovery well was brought in, was formulated in
November, 1929. This area of approximately 6,000 acres is controlled by five
companies; the Pure Oil Company, the Humble Oil and Refining Company,
the Sun Oil Company, the Texas Company, and the Shell Petroleum Com-
pany. With the drilling orgy of Powell, Wortham and Mexia still fresh in
the memory of the operators, they worked out a plan to bring about a more

11. 16id, p. 168.
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orderly development. Their acreage was pooled and the participating com-
panies own percentages in the operations as follows: 81.70, 7.75, 4.51, 3.57, and
2.47 per cent. The company with the larger interest is operating the property.
All five companies will share in costs and profits on the basis of their fractional
interests.

At first there was some difference of opinion concerning the values of the
properties as far from and near to the discovery well. They agreed to operate
on an acreage basis the first two years. In the meantime there will have been
opportunity for each company to accumulate data for constructing satisfactory
production decline curves. A readjustment of the schedule will be made
based on the ratio of estimated ultimate productivity of the leases owned by
each party to the estimated ultimate recovery of all the leases in the block.
Readjustment of costs and profits will be retroactive to the beginning of the
new schedule. The owners of the more productive leases by this plan will
ultimately reap proportionally greater profits an acre than the owners of the
less productive properties. This eliminates one of the chief objections that
pro rata distribution of profits based only on acreage may reduce the income
of the leascholders who own the most productive tracts.

Secondary Recovery

Under ordinary methods of production considerable oil s left in the sands.
The devices used for the recovery of this oil are known as secondary recovery.
Three methods are used: Mining where the oil is extracted by tunnelling under
the strata where the oil is found and draining it from the sand. The Ranney
process of mining oil is the most widely known method although very littde
mining has been carried on in this country. The second method is the water
drive as practiced in the Bradford field in Pennsylvania and New York. The
third method is the air or gas drive, usually known as the Smith-Dunn or
Marietta process.

In order to carry out any one of these three methods the pools must be
organized into engineering units. The mining process and the water drive
can be applied in comparatively small units or tracts. But to apply successfully
the air or gas drive it is necessary that the whole pool be treated as a unit if
the maximum results are to be obtained.

James O. Lewis, formerly petroleum engineer with the United States
bureau of mines, stated at the public hearings before the federal oil con-
servation board"” that the amount of oil to be recovered by the air and gas
drive method will depend largely upon whether the fields are to be operated
as units. He estimated that on an 160 acre tract located in a large pool, the in-
dependent operator will be fortunate if he gets half as much profits as could

12, Federal oil conservation board, Report of Public Hearings, February 10 and 11,
1926, pp. 49-65.
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be obtained from the same property in unit operation, because when pressure
is applied to a small property it does not stop at the boundary but goes across
carrying the oil with it. For eflicient secondary recovery Mr. Lewis advocates
that a pool be operated as one property.

Four methods of consolidation have been employed in the old fields of

Oklahoma to carry out more efficiently methods of sccondary recovery. ‘They
are: '

1. One interest buys up all the propertics.

2. Undivided interests are assigned between the various property owners upon agreed
valuation so that each property owner owns pro rata and interest in every lease, the pool
being operated by agreement by one of the companies.

3. The propertics arc assigned to a trustceship and operated in the common interest,
t!!c expenses and profits being distributed pro rara upon an agreed appraisal of the proper-
ties.

4. The propertics are exchanged for stock in a new corporation upon an agreed basis,

Pools in Oklahoma where unit operation has been carried out for the pur-
poses of secondary recovery are the Lenapah pool, the Delaware Extension
pool, and the Woody pool in Nowata county. The Delaware pool is a narrow
field nearly eight miles long and with an average width of less than one mile.
Another pool southeast of Nowata was consolidated by the assignment of

interests to a trustee with divisions of interest based upon the number of pro-
ducing wells,

- . _ -~
Mr. Lewis’s summary of his conclusions in regard to consolidations of sec-

ondary pools as a result of his experience as an engineer in the fields of north-
castern Oklahoma, are: '

The outcome of our cfforts towards consolidation has been to convince us that the position
we first took was right; first, that it is only rarely natural conditions are such that the in-
dividual operator could even approximate the full possible returns by playing a lone hand;
second, that while co-operative agreements can greatly improve the situation of all con-
cerned, such agreements can not yield full results and are apt to break down when the
necd for joint operation is greatest, and third, that the best results can undoubtedly be ob-
tained hy pooling all interests and putting them under one competent management, It is
clear, however, that complete voluntary pooling of interests is likely to come in but few
cascs, as there are always a certain number who can not be convinced or, for various reasons,
will not be willing to consolidate their interests. In the course of time the owners of old
properties may reach the frame of mind in which this can be done after they have had the
opportunity to judge for themselves the advantage of consolidation, but I do not think com-
plete unit operation can ever be expected in old properties, unless there is some provision
whereby the majority in the ficld can compel the hold-outs to come in.® '

The president of the general Mid-Continent Oil and Gas Association™ early
in 1929 appointed a committee to make a survey of the practice of unit devel-

opment and operation of oil pools and to submit definite suggestions for fur- .

thering the practice. The committee consisted of twelve members, six rep-

13. Manuscript of L. C. Snider, ete.
14. Annual Report of the Mid-Continent Oil and Gas Association, 1929,
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resented land departments and together constituted the land division; the other
six represented legal departments and constituted the legal division,

The function of the land division of the committee was to draw up a re-
port containing suggestions and then turn it over to the legal division who
would draw up contract forms incorporating the suggestions of the land di-
vision. The land division held a number of conferences for the purpose of
interchanging ideas. One open meeting was held to which land department
men in general were invited and who participated in the discussion.

The general committee in its report to the president stated there were
several obstacles in the way to a successful program. The varied terms and
conditions of leases have been a handicap. In addition to the terms of the lease
other things mentioned were the attitude of lessors and some operators as to
the real meaning of unit operation and its benefits and the custom of lease
brokers to scll acreage spreads. However, the brokers are realizing that they
can sell undivided interests as readily as they formerly sold separate tracts. The
new method really permits the broker to complete his promotion scheme more
expeditiously than under the old system.

The rules of practice recommended by the general committee are as
follows:"”

1. The oil pool rather than the individual tract or lease is the natural competitive unit
in the oil producing business and all future development should be on this basis.

2. The buying of divided tracts or spreads of acreage as a means of promoting or
financing new devclopment projects is inconsistent with and in opposition to unit develop-
ment.

3. Agreements to contribute dry hole money to procure tests of new prospective areas
constitute an antiquated and deleterious practice unless confined to cases where a co-oper-
ative agreement has been made to insure orderly development and production when oil is
found. The only permissible exception to this rule is in the case where all the conditions
are known and only small wells or pools can be expected to result from the drilling. Small
wells are defined as those not capable of producing more than one hundred barrels the well
a day.

4. The same economic considerations which prohibit the purchase of spreads of acre-
age and the contribution of dry hole money require also that no new drilling project should
be undertaken in checkerboard areas until every effort has been made to unitize or to effect
a co-operative agreement even though there is no occasion or request for purchase of spreads
or contributions of dry hole money. ’

5. Complete frankness, mutual confidence and trust are essential to success in the
unitization movement. It is therefore reccommended that the policy be adopted of revealing
to each prospective member of a unitized pool the geological information in possession of
each participant therein, including the results of core drilling.

6. The practice of “top-leasing” is regarded as uncthical in the oil producing business.
Negotiations by strangers to the title to procure leases to take effect in the future are in de-
rogation of the rights of lessees under valid existing leases in that they force drilling and
interfere with efforts to unitize or form co-operative agrecments.

15. 1bid, p. 7.
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7. In order to promote the success of the unitization movement by allaying suspicion
or refuting rumors as to alleged infractions of the policy against purchase of spreads and
contributions of dry hole money, it is suggested that each operator make it an invariable rule
to file with a central agency complete reports of exceptions made to rules two and three,
together with the reasons therefor, and showing the approval thercof by a chicf executive of
the company; and that such reports be kept on file and open to inspection by all bona fide
operators. 'The practice of also filing with said agency copies of complctcd unitization con-
tracts and co-operative agreements for distribution would aid 'in the educational phase of
the movement. The logical agency for this purpose in the Mid-Continent field is the Mld-
Continent Oil and Gas Association and its various divisional offices.

Recommended Contracts for Unit Operation

The land committee recommended to the legal committee that five types
of contracts be drawn in order to meet the varying conditions in different
pools. The first form recommended by the land committee provides for pur-
chase of undivided interest in and the operation of a unit operated block of
acreage. The second form of contract recommended provides for the operation
of checkerboard and spread acreage already owned in severalty. ‘The third
form provides for the individual operation by each individual company of the
acreage contributed by it to the pool. The fourth form was designed to be
used where for any reason unit operation is found to be unattainable, provid-
ing for co-operative development and production from such area. The fifth
form is to be used where unit operation cannot be otherwise effected because
of lack of agreement on relative values and providing for periodical adjustment
of interests based upon records of actual production as development shall prog-
ress. This provision, as outlined by the committee, may take the form of (a)
a simple agreement as between responsible companies; (b) bond to secure the
adjustments to be made; (c) a reserve to be built up out of proceeds of the oil
with which to effect later adjustments.

The committee form of unit operating contract is a contract entered into by
the individuals and corporations owning good and valid merchantable oil and
gas mining leases in the area in question. Each party to the contract shall
assign his lease or leascs to all the others and in turn they shall assign to him
an undivided interest in their's. Each party to the contract will have, after
all the assignments are made, an undivided interest in the whole area in pro-
portion to the size of the property assigned is to the whole, as the tabulation on
page 183 taken from T'he Oil and Gas Journal illustrates for a 640 acre block.*

All the parties to the contract submit their abstracts of title and other title
papers to an attorney designated in the contract and who shall be known as
the examining party who shall examine the papers without charge. This
climinates a considerable loss in time when the attorneys representing all the
parties to the contract examine titles of all the others. The opinions of the
examining party shall be conclusive and binding. If any title is rejected this

16. The Oil and Gas Journdl, July 11, 1929, p. 146.
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THE PLAN ILLUSTRATED
Name of ) Acres Fraction of
Operator Contributed entire block that
by each each operator
operator contributes
A 80 2/16
B 40 1/16
o] 40 1/16
D 80 2/16
E 80 2/16
F 160 4/16
G 160 4/16
640 16/16

Fractional working interests in his eighty-acre lease that (A) assigns to the other
operators.
2/16 interest in eighty acres retained
by (A) equivalent to ten acres
1/16 to (B) cquivalent to five acres
1/16 to (C) equivalent to five acres
2/16 to (D) equivalent to ten acres
2/16 to (E) equivalent to ten acres
4/16 to (F) equivalent to twenty acres
4/16 to (G) cquivalent to twenty acres

eighty acres
Fractional working interests in the other leases that their owners assign to (A)
2/16 interest in eighty acres retained by (A)
equivalent to ten acres
2/16 of (B's) forty acres equivalent to five acres
2/16 of (C's) forty acres equivalent to five acres
2/16 of (D's) cighty acres equivalent to ten acres
2/16 of (E's) cighty acres equivalent to ten acres
2/16 of (F's) 160 acres equivalent to twenty acres
2/16 of (G's) 160 acres equivalent to twenty acres

cighty acres

reduces the proportional interest of the owner of the lease. Until these titles
are examined and passed each party to the contract must keep up his rentals
and other obligations on his respective interests.

The agreement remains in force for the full term of any and all the leases
in the unit operated area and any renewal or extension thereof whether there is
production or not. It is terminated only by unanimous consent of the parties
to the contract. Each party to the contract proportionally shares in the costs
and profits.

An advisory committee is appointed consisting of a representative of each
of the parties to the contract. Each representative has a vote in the proportion
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the interest he represents has to the whole. It is the duty of this committee to
appoint one of their number as operator. One or more additional operators
may be appointed after the completion of the first well. This committed
passes upon the operator’s advance estimate of costs and expenditures. They
approve or disapprove any proposed expenditures of ‘the operator in excess of
an agreed sum written in the contract. They determine the extent of drilling
operations and developments to be carried on by the operator. They appoint
auditors and inspectors to check up the accounts of the operator, statements of
costs and expenditures. The disposal of surplus supplies and materials is
supervised by this committee,

The operator has full control and under the terms of the contract con-
ducts and manages the ownership, operation and development of the area for
the production of oil and gas for the joint account of all. The operator must
see that the requirements of the workmen’s compensation act are complied
with and to take out the necessary insurance to protect the parties to the con-
tract from any suits arising out of accidents, etc.

The parties to the contract have the privilege of receiving in kind their
proportionate share of the oil and gas produced. 1f one of the signatories to
the contract does not let the operator know what his election is in regard to the
disposal of his share of the oil and gas, it may be sold at the posted markes
price.  All wells drilled in the area must be drilled on a competitive contract
basis at the usual rates prevailing in the vicinity.

The operator must pay the rentals and royalties on the leases. He must
also pay the wages, material costs, for equipment, supplies and other things
needed for the development of the property. No one shall receive a salary
whose rank is above that of ficld superintendent. He must also attend to the
payment of all taxes against the property. Before the first of each month he
must give to the partics to the contract an itemized estimate of the costs for the
succeeding month. On or before the twenty-fifth day of each month he must
send each a bill of his share of the costs for the preceding month. Provisions
are made in the contract for the non-payment of the pro rata costs by any of the
parties to the contract.

No assignment, mortgage or any other conveyance may be made by any
of the parties unless it is for an undivided interest, for which an assignment
may be made. However, if a person not already a party to the contract is
making a bid for the undivided interest the other parties to the contract must
be offered the refusal at the price bid and given ten days to exercise their
option. No lease may be surrendered unless the majority of the committee
consents to it. The liabilitics of the parties to the contract are several and not
joint or collective. All of the rules and provisions of this contract are made
subject to all valid rules and regulations of any duly constituted authority hav-
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ing jurisdiction in the premises. Attached to the contract is a legal description
of all the lands involved in the unit operated area.

The trustee form of unit development contract is a contract made between
a trustee designated for the purpose, on the one side, and the owners of the
properties involved on the other. They assign to the trustee without wa;ranty
of title all of their mineral rights and oil and gas leases. Such mineral rights
and leases as well as all extensions and renewals are taken in the name of and
held by the trustee for the benefit of the owners in proportion to the acreage
assigned by each is to the total acreage assigned by all the owners. The trustee
in no event is liable for defective titles or errors in examination and approval

of the titles. A title once accepted by the trustee is taken at the risk of all

patties to the contract. Within a specified number of days from the approval
of a well location by the interested parties the trustee must begin a well accord-
ing to prescribed specifications. The drilling contractor must carry work-
men’s compensation insurance and public liability insurance. Should the test
well produce oil and/or gas in paying quantities the trustee has the manage-
ment of further operations. New wells and other construction must be done
with the consent of a majority of the interested owners. ‘The trustee is re-
quired to comply with the express and implied obligations of the respective
leases and grants but at all times he is protected from personal liability. The
trustee must pay for all expenses incutred in the operations including insur-
ance, taxes, etc., however, if suit is brought against him he is required to de-
fend it, but for the account and risk of the owners of the leases and mineral
rights.

‘The respective owners may take their proportionate share of oil and gas
in kind. If they do not exercise their option it is sold by the trustee under the
usual form of division orders. The parties to the contract made wich the
trustee severally own their respective interests and each is severally liable for
his proportionate part of all obligations arising out of the trustee’s operations
as such.

The trustee must render an accounting at the close of each month on the
condition of the properties and in turn he is given a lien on the interests of
each of the owners to secure payment of their part of the costs. If a lease
covered by this agreement has less than a specified number of months within
which drilling must be commenced to prevent its termination or expiration,
upon the request of a majority of the parties the lease shall be renewed by the
trustee at the expense of the original owner. The trustee has the power to dis-
pose of new and second hand surplus material. The contract continues as long
as oil and gas are produced from the properties and continues as long as the oil
and gas leases and mineral rights or renewals or extensions thereof remain in
force.

Should the trustee cease to own a specified per cent of the interests in this
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contract, then upon thirty days notice by a majority in interest he must as-
sign all interest as trustee to whom a majority designate as his successor.
The adjustment form of unit development contract is a contract entered
into by two or more corporations on the one side owning a given number of
oil and gas leases and mineral rights on a given area and a corporation on the
other side known as the second party. An interchange of assignments is made
whereby each party to the contract assigns his properties for an undivided
interest in the whole in the proportion his property bears to the whole. As in

the other forms of contracts outlined above the assignments and undivided-

interests are distributed on an acreage basis.

This division of interests is tentative and continues for a period of two
and one-half years when an adjustment is made in the interests each has in
the joint acreage. The adjustment is based upon the ultimate productivity
of these leases arrived at by the consideration of all evidence thereon then
available. ‘The intcrest of each party is adjusted according to the ratio the
ultimate production of his property bears to the ultimate production of the
whole. Provisions are made in onc contract for the selection of petroleum
engineers who will make the re-evaluation of these leases. If no agreement
can be reached by the engineers who are to make the re-evaluation or upon
their results it is ultimately left to the director of the United States geological
survey. The division of interests made by him shall be binding upon all
parties to the contract. In like manner, another readjustment is made in five
years. After each period of readjustment of values, the owners of the leases
that have been overestimated reimburse those whose leases have been under-
valued. The adjustments are made on the basis of the prevailing prices in the
Mid-Continent field at the time.

If production is found in sands at lower depths adjustments are made
on an acreage basis for the first two and one half period, the same as in the

upper sand. Separate accounts are kept for this production. At the end of

two and one-half years and also at the end of five, years readjustments are
made along the same lincs as outlined above for the upper sand.

The details of administration of the unit operated property is much like
that of the two other contracts. The second party charges to the joint account

all costs and expenses of operation. The distribution of the proceeds, whether -

in kind of in money from the sale of oil and gas, is much the same as in the
contracts outlined above. 1If any party desires to dispose of his interests he is
bound to give the other interested parties the refusal of the offer made to him

by an outsider. These contracts are in the nature of a mining partnership. -

Onc partner can dispose of his intcrest without dissolving the partnership.
If any issue arises between the parties of the first part and the party of

the second part in regard to the construing of the contract or in reference to

accounting, the matter is submitted to representatives of other first parties.
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In the event they decide against the second party the matter in disagreement
may be submitted to a board of three arbitrators. The parties of the first
part select one arbitrator, the second party selects one, and the two selected
choose the third. The decision rendered by a majority of this arbitration board
shall be binding on all parties concerned. However, matters affecting the prop-
erty rights of the parties of the first part are not to be submitted to a board
of arbitration. The second party has exclusive control over operations accord-
ing to the contract. No question shall be submitted to the board of arbitration
that would alter this power.

This agreement does not go into effect until it has been executed by the
duly authorized representatives of each of the parties concerned and it shall
remain in effect during the life of each and every oil and gas lease covered by
the agreement and the life of any extensions and renewals made to these
leases, and also until all materials, supplies, equipment, etc., have been sal-
vaged and disposed and final settlement made.

The last type of contract drawn up by the committee of the Mid-Conti-
nent Oil and Gas Association is a form for agreement for co-operative develop-
ment and operation. This form is designed to be used where a complete
unit program cannot be carried out. It is different from a proration
agreement because the latter is only an agreement to curtail the amount of
production but does not necessarily include any agreement for co-operative
development of a given area.

The consideration in this contract is one dollar including the mutual
covenants entered into by all the persons interested. The consideration in the
three preceding ones outlined is an inter-change of assignments where a party
to the contract assigns his separate interest for a pro rara undivided interest
in the whole area involved. The purposes of this contract are more strongly
emphasized than in the others. The four purposes mentioned in the body
of the contract are: A more economical development of the area involved, the
conservation of gas pressure and its equitable distribution and use in produc-
ing the recoverable oil, the greatest possible ultimate recovery of oil and gas
from the area described, and the conservation of oil and gas in the area and
the prevention of waste attendant upon overproduction.

According to the terms of this agreement no well shall be located nearer
than a specified number of feet to an outside boundary line of a tract or lease
unless the parties by unanimous agreement arrange a drilling plan for the
area which plan, on account of the irregular shape or size of the individual
tracts or leascs, or the necessity of conserving or distributing gas pressure or
other practical reasons necessary to the plan, shall make an exception.

This agrecment states that the initial producing well and each well there-
after drilled which shall be located a specified fraction of a mile, or more, from
the nearest producing well, when dry hole contributions equal twenty-five per
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cent of the estimated cost thereof shall have been agreed to, shall each be
designated a key well and shall be shut in not to exceed fifty barrels a day
for a period equal to the average time required to drill a well in that locality
to the sand from which said key well may be producing. The following
schedule of distances and shut-in time shall be applied to key wells in the area
involved. '

The key well schedule follows:

Where average The key well distance Time during which well
drilling time is from production is is curtailed in

60 days or more and

less than 90 days One half mile Same as drilling time
90 days or more and

tess than 120 days Five-cighths mile Same as drilling time

120 days or more and
less than 150 days Three-fourths mile
150 days or more One mile

Same as drilling time
Same as drilling time

Provision is made in this agreement for a curtailment or proration of pro-
duction to the same proportion of the potential production of the wells as fixed
in the agreement for all the wells in the area as a whole,

There is also a provision made for the appointment of a committee, known
as the operators’ committee, which shall represent all the parties to the con-
tract, and shall make decisions by majority vote on all matters arising in the
devclopment and operation of the described area. Majority vote is construed
to mean a majority in numbers of all members constituting the committee and
also a majority of all the acreage constituting the described area. It is the duty
of this committee to formulate a plan for the development of the area and to
submit it in writing to all the parties represented in the contract. If there is
unanimous consent to the plan then it is attached to this contract. Failure to
obtain unanimous consent does not abrogate this contract. If some of the leases
are irregular in shape and size so that their owners may not be able to conform
to the plans presented then provision is made that suggestion be made to the
owners to consolidate these properties with adjoining property. Unlike the

other agreement outlined above this agreement is made for a specified num-
ber of years.

Although it has been five years since H. L. Doherty first proposed a unit
plan of operation the agrecments that have been made to put unit operation
in force are very recent. An insufficient amount of time has elapsed to make
an appraisal of the benefits. The prevailing sentiment in the industry, how.
evet, is very favorable to the idea. Practically all the major companies, Stand-
ard and indcpendent, are in sympathy with it and several of them have en-

tered into unit operation agreements, and most of those oppesed are royalty
owners and smaller independent producers.
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The principal advantages and benefits set forth by the proponents of
unit operation may be summarized as follows: Decreased expense of develop-
ment and operation because competitive exploitation has been eliminated, thus
reducing the number of wells and in turn reducing the costs of operation and
overhead; increased recovery and more complete utilization through the ap-
plication of scientific methods; better prices through distressed selling. Un-
der the system of competitive drilling there is frequently a condition of overpro-
duction, resulting in lower prices. This condition would be eliminated through
more orderly drilling under a unit plan. Greater ultimate recovery of oil may
be realized through the conservation of gas. The small operator will be bene-
fited because through this plan supply may be balanced with demand, whereas
under a competitive system, where it is the survival of the strongest, the small
operator is the first to suffer. This argument may also be used for proration.

The principal arguments against unit operation are: It may bring
stagnation through the elimination of competition, thus destroying a zeal for
efficiency and stopping improvements in technique; shortsighted management
might not take advantage of the opportunities which would result in a loss
to those who entrusted their properties to their care. Improved extraction
methods increase costs. Probably what the opponents to unit operation mean by
improved extraction methods is new methods. The methods would not be im-
proved if they increased costs. Also what they mean is methods used in such
a program would increase costs. Royalty owners oppose the plan be-
cause when the leases are pooled this does not mean always that the interests of
the royalty owners are pooled. If the leases run for ten years a well may be
drilled on one of the leases and the adjoining leases may not be drilled for a
period of ten years. In the meantime oil has been drained from their land.

It has also been claimed that unit operation is illegal because it is a combi-
nation in restraint of trade. This phase of the problem will be discussed in the

next chapter which will take up the relations between government and the
industry.



CHAPTER TEN
THE OIL INDUSTRY AND GOVERNMENT

THE contacts between the oil industry in the United States and

state and federal governments have not all been happy ones. The

litigation that resulted in the dissolution of the Standard Oil Com-
pany in 1911 by the United States supreme court, litigation in the courts of
many states, investigations by state and federal authorities, have served to
make the industry more or less fearful of governmental authority. Anything
that suggests government control created a furor of opposition by those in
the industry. The spokesmen for the industry until recently have all insisted
on the policy of laissez faire. When government interference was suggested
the bones of the classical economists were rattled. Quoting Harry H. Smith,
secretary of the Mid-Continent Oil and Gas Association.'

The discovery of new sources of supply and improvement in methods of production, dis-
tribution and utilization have always set at naught the seemingly logical arguments of the
alarmists by expanding the volume and multiplying the want-satisfying-power of available
supplies, even though necessity has been the spur and increased price the vehicle of such
notable accomplishments. But as Adam Smith so ably argued in his Wealth of Narions,

it has been self interest, not the action of government, that has brought about the improve-
ment of economic conditions.

The attitude of the industry toward the government during the last five
years has changed considerably. It has changed from an attitude of fear to
an attitude of co-operation. The leaders have realized and have come to ap-
preciate the fact that the industry is “affected with public interest.” It is af-
fected with public interest because the industry provides our machine civil-
ization with light, heat, power, and lubricants. Without petroleum the
American standaid of living could not be maintained. There is a public in-
terest in the fact that the supply, whatever it is, is limited. James A. Veasey,
counsel for the Carter Oil Company, stated the situation clearly when he said:’

The leaders of the industry should be impressed with the fact that, after all, their supreme
duty is to the American public and the American government. If the industry, on its own
responsibility and in its own way, shall fail to put its house in order, particularly in relation
to the two basic problems which now confront it, there will be an insistent—perhaps an
irresistible—demand for legislative control. If this unhappy moment shall ever come, the
all absorbing question will be the degree in which the nation or the states may regulate
the drilling and operation of oil wells.

The spokesmen for the industry are emphatic in their statements that

1. Memorandum for Committee of American Petroleum Institute on Information
for Federal Oil Conservation Board, March, 1925, manuscript.

2. James A. Vceasey, “Constitutional Obstacles to Oil Law,” The Osl and Gas ]ourrml
September 1, 1927, p. 32.
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the oil business should not be subjected to the legal rules of a public utility,
There is much in common, however, from an economic viewpoint, between
the petroleum industry and public utilities. The notion of a public utility
is made up of two ideas: the idea of monopoly and the idea of necessity.*
There is no monopoly in the petroleum industry today. The production of
petroleum never was a natural, or a capitalistic, monopoly. However, if
there were any concerted effort on the part of the industry, either with or
without the co-operation of the government, to curtail or to control produc-
tion the idea of monopoly would persist in the public mind. The idea of
necessity is so apparent it needs no comment. 1f petroleum were not a neces-
sity it would have been impossible to build up an eleven billion dollar in-
dustry within the allotted period of a man’s life, three score years and ten.
Petroleum now is an essential of life. As Professor Glaeser states, the in-
dustrial and political factors, as mirrored in public opinion, will determine
whether or not an industry is a public utility. Specifically, the factors are the
number and kinds of industrics classified as public utilities:

The claboration of the system of rights and duties which make up the institution; the
regulating agencies and instrumentalities employed (whether legal rules and degrees of
courts, or the charters, spccial franchises and statutes of legislatures); and the subordinate
administrative standards which are evolved in practice. ‘The trend in the development and
application of the institution will be a resultant of the amount of social inertia, of the
pressure of the economic environment and of the influence of intellectual progress. Special
attention should be directed to these dynamic factors; the growth and cxtension of monopoly,
war and other conditions creating special emergencies, the movement for conservation of
natural resources, and the movement for public ownership.*

Although‘ the nature of the petroleum industry is such as would lend
itslf to be a public utility there is practically no demand on the part of the
public to create it as such nor any disposition on the part of the government,
state and national, to take any steps in that direction. Its leaders are op-
posed to any steps in this direction because they do not want to be subject to
any form of governmental control because of the “red tape” involved and the
restrictions that might be placed upon their liberty. The arguments ad-

vanced against such a move would be that the industry is too individualistic
and too technical.

When President Coolidge appointed the federal oil' conservation board
in 1924 there was a great feeling of apprehension within the industry lest this
was a move toward some form of governmental control. There was a feel-
ing of uncertainty for several months. ‘This feeling gradually gave way to
one of candor and of co-operation. The industry knew there were certain
uneconotnic practices in developing producing propertics and that these prac-

19273. P;(7.1nin G. Glaeser, Ourlines of Public Utility Economics, The MacMillan Company,
» p. 178,

4. Ibid, p. 179.

THE OIL INDUSTRY AND GOVERNMENT 193

tices were beyond its control. ‘They also knew they were not altogether re-
sponsible for these practices. They were the result, as explained in Chapter
1V, of court decisions beginning with the analogy of percolating waters and
wild game, and the development of oil and gas rights since that time. Be-
cause these practices were beyond their control the leaders in the industry
realized that if they continued unaided by public authority that certain de-
velopments were likely to take place that would have far reaching conse-
quences. ‘Therefore, they have welcomed its assistance in the solution of its
cconomic problems.

The development of the petroleum industry, in one respect, has been
similar to the earlier stages in the development of American railroads. At
first the railroads were given free rein and complete freedom. Competition
brought about a condition of chaos that necessitated governmental control.
The course of events in the petroleum industry has seemed to lead in the
same direction and unless aided by the government the path apparently will
lead to disaster. It is not intended here to infer that the larger companies are
on the verge of bankruptcy and that the smaller companies are on the brink
of ruin. Petroleum is a non-reproducible resource whose supply is unknown.
There is an apparent abundance today. Production and consumption are in-
creasing at a faster rate, There is fear that if conditions continue as they are,
an irreplaceable resource will be dissipated which will result in undermining
vast structures which the industry has built up, as well as result in attendant
social losses. For this reason it is important that co-operation with the gov-
ernment be cultivated.

There is a greater recognition on the part of the government today of
the competitive struggle within the industry, more knowledge of its economic
hazards, and a growing appreciation of the services of the industry to the
public. ‘The federal oil conservation board has accumulated considerable
data through questionnaires and public hearings and has attempted to weigh
the facts in a scientific manner. Its reports have been free from: criticism
but at the same time it has attempted to promote better practices for the fu-
ture. The department of justice has shown no disposition on its part to in-
terfere with the courses of action that have been taken in regard to conserva-
tion although it has been keeping in touch with the work of the federal oil
conservation board and the co-operative measures encouraged by it. The
federal trade commission bas had no important investigation underway at
the present time that would seriously disrupt the industry. The last report
made by the commission, Prices, Profits and Competition of the Petroleum In-
dustry was not unfavorable. The interstate commerce commission has made
no adverse conclusions, as, for example, that gasoline is a luxury and can
therefore be made to bear proportionately high transportation costs. The
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department of commerce has extended its useful service to the publication of
trade information covering foreign petroleuin statistics. A number of federat
bureaus such as the bureau of mines and the bureau of standards have been
at work on problems of a scientific nature in co-operation with the petroleum
industry which have and will result in a great benefit to it.

Not only has the federal government shown a co-operative spirit but the
various state governments have done likewise. Through the state corporation
commissions, or other agencies, the states have co-operated in curtailment
programs, and have furnished engineering services looking to the conservation
of the petroleum resources.

The problem of the petroleum industry today is one of controlling supply.
The purpose in doing so is to prevent economic waste and at the same time
insure profits to those engaged in the business. Any effort to restrict pro-
duction in spite of the general co-operative spirit existing between the in-
dustry and the government is faced with a dilemma. If the industry initiates
a movement to restrict production it is subject to the anti-trust laws for act-
ing in restraint of trade. If the government initiates the movement it is like-
ly to be unconstitutional on the ground that the person is deprived of prop-
erty without due process of law. These phases of the problem will be taken
up in order,

The two principal devices for regulating production, resorted to by the
industry, discussed in the last two chapters, are proration and unit operation.
Unit operation has received more opposition than proration. However, Wade
H. James, president of the Mid-Continent Royalty Owners’ Association, has
said:® .

The royalty owners associations, comprising the Oklahoma-Kansas division, the Texas di-
vision, and the Louisiana-Arkansas division, have consented to the proration programn put
in force in the various states by the major producing oil companies, although the plan is
obviously in violation of the laws in restraint of trade in the various states and in all in-

stances violates the covenants in oil and gas mining leases requiring diligent operation of
the leaschold estate.

A. L. Haase, publisher of the Osl Producer of Tulsa, has written state

cfficials in Oklahoma, Kansas and Texas asking them to advise oil companies
of the true status of the matter in regard to the legality of unit operation plans.
Mr. Haase said:*
There is a plan entitled “unit system of development” being carried into effect by some
oil companics on the theory that this is an efficiency measure to regulate and reduce the
indiscriminate drilling of wells for oil. 1t is in effect a plan that comprises illegitimate
combinations in restraint of trade by agreement of producers of oil. Your state code specif-
ically prohibits such combinations . . . . . . . . . . . We have no complaint to make
of the moral aspects of such plan. The people of your state and the state itself have a
great deal to do with the physical results of such plan.

5. Daily Oklahoman, March 27, 1930.
6. 1bid, March 24, 1930.
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The published, accepted and ratified rules pertaining to the unit plan of development
call for all companies to refrain from the giving of “dry-hole money” to promote tests on
wildcat acreage. This is a business decision which should rest with each company solely, and
dependent on the value which such test might have on land or leases owned by a contribut-
ing company. The rules go further, they request all oil companies to refrain from buying or
contracting, to buy any leases in a proposcd wildcat test block, unless the oil company can
purchase a fractional part of the whole block in company with other oil corﬁpanics doing
likewise and appoint one member of such syndicate as operator to drill such wells as are
needed to develop the possibilities of the acreage, each member to contribute his share of
the expense and sharing proportionately in the revenues derived. . . .

We submit that the unit plan of development, ratified for its members by the Mid-
Continent Oil and Gas Association and by the American Petroleum Institute for its members,
by segregating control of all new oil pools into the hands of but few major companics is
against public policy and call upon you to notify the participants in any such combination.

Legal Phases of Unit Operation

It seems to be the consensus of opinion among oil company attorneys that
the federal anti-trust laws cannot be applied to agreements to curtail produc-
tion in any of the states. It makes no difference whether these agrecments
are proration or unit operation schemes. The child labor decision, Hammer
vs. Dagenhart,’ is the basis for this opinion. From a social viewpoint the child
labor law prohibiting the entrance of goods made by child labor under cer-
tain conditions into interstate commerce is desirable. The general welfare,
peace, progrsss, and happiness of society would have been promoted by this
law. All the courts recognized its social benefits but the majority opinion
declared it unconstitutional. ‘The court said:

The constitutional grant of power to congress over the subject of interstate commerce was
to enable it to regulate such commerce, and not to give it authority to control the states
in the exercise of the police power over local trade and manufacture,

Had this. law been upheld it would have in the opinion of the court
vested too much power in the federal government. It is the function of the
supreme court to protect the states in their rights as it is to protect the federal
government from encroachment upon its powers by the states.

The court also said:*

'_I'hc grant of power to congress over the subject of interstate commerce was to enable it
to regulate such commerce and not to give it authority to control the states in their exercise
of the police power over local trade and manufacturing. The grant of authority over purely
federal matter was not intended to destroy the local power always cxisting and carefully
reserved to the states in the tenth amendment to the constitution. Police regulations re-
lating to the internal trade and affairs of the states have been uniformly recognized as within
such control. There should be limitations upon the right to employ children in mines and
factorics in the interest of their own and public welfare all will admit. It may be desirable
that such laws be uniform, but our federal government is one of the enumerated powers
and the maintenance of the authority of the states over matters purely local is as essential to
the preservation of our institutions as is the conservation of the supremacy of the federal

7. 247 U. 8. 251; 62 Law Ed. 901.
8. 1bid.
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government, in all matters intrusted to the nation by the federal constitution. The power
of the states to regulate their purely internal affairs by such laws as seem wise to the local
authority, is inherent and has never been surrendered to the general government.

Thus the act, in a twofold sense, is repungent to the constitution. It not only trane-
cends the authority delegated to congress over commerce, but also, exerts a power as to
purely local matters to which the federal authority does not extend.

This opinion of the supreme court came nearly being the other way. It

was a five to four decision. If the issue ever came up again before the su-
preme court with a changed personnel it is just as likely that the decision
would be reversed. Mr. Justice Holmes in his dissenting opinion said:
The act does not meddle with anything belonging to the states. They may regulate their
internal affairs and the domestic commerce as they like. But when they seek to send their
products across the state line they are no longer within their rights. If there were no con-
stitution and no congress, their power to cross the line would depend upon their neighbors,
Under the constitution such commerce belongs, not to the states, but to congress to regulate.
It may carry out its views of public policy whatever indirect effect they may have upon the
activitics of the states. Instead of being encountered by a prohibitive tariff at her boun-
daries, the state encounters the public policy of the United States which it is for congress
to express. ‘The public policy of the United States is shaped with a view to the benefit of
the nation as a whole. If, as has been the case within the memory of men stll living, 3
state should take a different view of the propriety of sustaining a lottery from that which
generally prevails, 1 cannot belicve that the fact would require a different decision from
that reached in Champion vs. Ames. Yet in that case, it would be said with quite as much
force as in this, that congress was attempting to intermeddle with the statc’s domestic af-
fairs. The national welfare, as understood by congress, may require a different attitude
within its sphere from that of some sclf-secking state. It scems to me entirely constitutional
for congress to enforce its understanding by all the means at its command.?

Other cases may be cited to support this contention. In United Mine
Workers of Ametica vs. Coronado Coal Company™ the court said that coal
mining is not interstate commerce and the power of congress does not ex-
tend to its regulation as such. The supreme court of the United States also
said in Oliver Mining Company vs. Lord that mining is not interstate com-
merce but like manufacturing is a local business, subject to local regulation
and taxation."

It may be argued that by the concept of inherent power in the federal
government arising from sovereignty that federal control could be placed over
the drilling of oil wells in the respective states.” In answer to this argument
oil attorneys cite the case of Kansas vs. Colorado,” wherein the state of Kan-
sas, in an original proceeding in the United States supreme court, sought to
enjoin the diversion of the water of the Arkansas river by the state of Colo-
rado, where the latter state was appropriating the water for the reclamation of

9. Ibid.

10. 259 U. S. 497.

1. 262 U. 8. 171,

12. James A. Veasey, op. df., p. 32.
13. 206 U. S. 46; 27 Supreme Court 655; 51 Law Ed. 956.
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zrid lands, the United States government sought to intervene. The federal
government conceded that the Arkansas river was not navigable in that re-
gion and that the United States had no power to act under the interstate com-
merce clause. It also conceded that there was no specific, express, or implied
power in the federal constitution which could be referred to as a basis for in-
tervention. 'The counsel for the government based' their case on these two
propositions: That the subject matter could be dealt with effectively by the
federal government while it could not be dealt with by the states; and that
the necessary power resulted to the United States as an attribute of its sov-
ereignty, that is, its power to govern for the general welfare.

Mr. Justice Brewer gave a very illuminating interpretation of the tenth
amendment to the constitution when he handed down the opinion in this
case. He said that the principal purpose of the tenth amendment,

was not the distribution of power between the United States and the states but a reservation
to the people of all the powers not granted. The powers affecting the internal affairs of the
states, not granted to the United States by the constitution, nor prohibited by it to the
states, are rescrved to the states respectively, and all powers of a national character, which

are not delepated to the national government by the constitution, are reserved to the people
of the United States.

The doctrine laid down in this decision—that all powers rest in the states
unless expressly delegated to the federal government—sets at rest any theory
that the fedcral government has authority from sovereignty alone to control
drilling of oil wells.

When a committee of the American Petroleum Institute at Houston,
Texas, March 16, 1929, proposed that those engaged in the production of pe-
troleum agree to limit production in certain areas in 1929 to the amount pro-
duced in 1928, provided that such action be first approved by the federal oil
conservation board and by the authorities in the states affected, Dr. Ray Ly-
man Wilbur as chairman of the conservation board wrote to William D.
Mitchell, attorney general of the United States, for his opinion in regard to
the board’s power to approve the proposed agreement and what, if any, effect
such approval might have in relieving the parties to the proposed agreement
from the acts of congress forbidding agreements in restraint of interstate
commerce and if the proposed agreement would violate the anti-trust laws
of the United States.

Attorney General Mitchell’s letter in reply, dated March 15, 1929, was in
part:

The federal oil conservation board was constituted December 19,-1924, by an executive
order naming the sccretaries of war, navy, interior and commerce. There was no act of
congress then in force defining the duties or powers of the board and there has been no
legislation since, dealing with the board, excepting appropriation acts, commencing with
the act of January 20, 1925, appropriating funds for the expenses of the board.

It is clear that congress has not given the board any power to grant to any persons
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immunity from the operation of acts of congress prohibiting agreements in restraint of in-
terstate commerce and that the board has no authority to approve any action which is con-
trary to an act of Congress or to the anti-trust laws of any state; and that no action taken
by the board would have the effect of rclicving parties to such an agreement from the oper-
ation of the anti-trust laws of the United States and the states, The proceedings of the
American Petroleum Institute indicate that the purpose of submitting the proposed agreement
to the federal oil conservation board for approval is to obtain a sanction from the federal
government which may operate to make the partics to the agreement immune from the
operation of the anti-trust laws. For the federal conservation board to grant approval
under such circumstances would be assuming authority which it does not have,

The board's only dutics are to investigate and study for the purpose of recommending
methods of conservation, and not with the intent that its action in approving or disapprov-
ing any plan would have any legal effect on the validity of the plan proposed. As the
powers of the board are limited in this way, the question whether the proposed agreement
would violate the anti-trust laws of the United States is apparently not a question arising
in one of the exccutive departments on which the attorney general is authorized by law
to give an opinion. Furthermore, it is not the practice of attorneys general to give opinions
as to whether proposed action by private persons would violate the laws of the United
States.

The proceedings of the Petroleum Institute make it clear that its members already
realize that under existing laws such an agreement could not safely be made without the
sanction of some officials of the United States authorized to give it and, as § have already
pointed out, no such authority exists. :

The attorney general could take no other stand. It is clear that the fed-
eral oil conservation board has no authority to take the industry from under
the control of the anti-trust laws of the United States. This does not imply
necessarily that such agreements are subject to the federal anti-trust laws.
The attorney general said that the proceedings of the Petroleum Institute
make it clear that its members already realize that under existing laws such
an agreement could not safely be made without the sanction of some official
authorized to give it and no such authority exists. The attitude of those who
drew up the resolution was evidently to show that the industry did not want
to violate any of the anti-trust laws of the United States and put themselves
on record to that effect. They did not ask immunity. ‘The leading companies
have had previous experience in coming in conflict with the anti-trust laws
and they did not care to repeat the experience. The safest thing was to in-
quire what was the attitude of the government. Attorney General Mitchell
could have said nothing else. No government agency has authority to ex-
empt them from prosecution under the law. However, no inference can be
drawn from the letter that such agreements would be in restraint of trade.
The secretary of the interior is highly in sympathy with such programs in the
interest of conservation. He is doing all he can in his official capacity to en-
courage conscrvation by these methods. Should the attorney general decide
that they are in violation of the anti-trust laws there would be a conflict be-
tween two branches of the exccutive department of government,
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When President Coolidge created the federal oil conservation board he
requested the beard to study the government’s responsibility and enlist the
full co-operation of the oil industry in an investigation to determine . actual
conditions. In keeping with President Coolidge’s request the federal oil con-
servation board appointed a committee of nine from the American Bar As-
sociation, three atlorneys to represent the industry, three to represent the gov-
croment, and thiee to represent the public, to study the problem of conserv-
ing the oil rcsources of the country.

The conclusions of the committee in its report to the federal oil conserva-
tion board are as follows:™

The inquiry of your committee has involved serious economic questions as well as debatable
propositions of law. We are convinced that the American petroleum industry will never
find its proper place in our economic structure until it solves the problems that arise from
the competitive drilling and operation of oil and gas pools. Whether that is to be ac-
complished by voluntary action in the industry or by the compulsion of law is yet to be
determined.  After an extended inquiry into the two possibilities, we have reached the con-
clusion that, by force of circumstances entirely beyond the control of the industry, compre-
hensive voluntary action is improbable if not impossible. Upon the basis of this conviction
your committee proposes one compulsory measure. Beyond this, your committee can not
0. We understand that this report is to be filed with the federal oil conservation board, the
American Petroleum Institute, and the local oil and gas associations in the important oil
producing states. Whether these agencies will accept all or any of the suggestions made in
this report does not concern the committee. We do feel, however, that with a presentation
of this report, the committee has discharged its full duty.

The compulsory measure recommended by this committee was to com-
pel the co-operative development and operation of the entire pool by coerc-
ing the minority operators to enter into the agreement. The intent of this
suggested law included more than the control of drilling and the rate of pro-
duction from existing wells. It also presupposed the application of a number
of operating methods, both scientific and practical, to each separate property
in the pool for the major purposes of bringing about orderly production,
through the efficient use of gas energy, to enlarge the ultimate production.
The purposs of this suggestion was to eliminate competitive drilling. This
plan, however, was restricted to new pools and did not take into account the
emergency of overproduction or threatened overproduction that might char-
acterize a number of old pools. Unanimous agreement of all the operators
was suggested to meet these conditions. State legislation was recommended
to take this kind of agreements from under the penalties of the anti-trust laws.
The committee, also, suggested that compulsion might be extended to old
as well as new fields when a condition of overproduction existed.

The committee were of the opinion that the federal and state anti-trust

14. Report U of the federal oil conservation board to the president of the United
States, February 25, 1929, p. 40.
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laws were either a real or pretended obstacle to the making of agreements of
this character and suggested bills to remedy this condition. In the formula-
tion of these bills the committee acted upon the assumption that agreements
among oil operators in the same oil and gas pool for the purpose of co-oper-
ative development would assist in solving the question of competitive develop-
ment of oil and gas pools; that the industry should have the same economic
advantage that is accorded to all other industrial enterprises in being given the
privilege of stopping or limiting production during periods of overproduction;
that relief from the state anti-trust laws is necessary to protect it in these
agreements. The committee maintained that if the anti-trust laws were an
obstacle in the way of conservation they should be removed. Although sev-
eral months have passed since the report of the committee of nine no state
has followed their suggestion and passed an act like the ones recommended.

Henry L. Doherty, in his testimony before the federal oil conservation
board, took exception to the stand of Charles Evans Hughes," representing
the Anierican- Petroleum Institute, that conservation was a matter of state
control. His stand was that the federal governtent had the authority through
its power to provide for national defense. Mr. Doherty’s reasons why he
thought the federal government has power to legislate regarding the produc-
tion of oil may be summarized as follows:

1. Because oil is our most important munition of war.

2. It is in imminent danger of being exhausted to the point whereby we would be
seriously handicapped in event of war,

3. By changing our laws so that they would conform to the gencral laws relating to
other property, huge ground supplies of oil would naturally bc built up, which would be
a great protection to us in event of war.

4. The laws that now govern the production of oil are faulty and in violation of
natural laws, and make it impossible to avoid waste. By changing our present laws so
they would be more in conformity with the laws governing other property, it would be
possible to recover much larger quantities of oil and to conserve huge quantities of natural
gas which are now wasted.

5. This is the only country in the world that possesses enormous quantities of helium
gas, and it is belicved by many that this gas will prove to be of vast and increasing im-
portance as a war resource. ‘This helium gas occurs always in association with natural
gas, and only by changing our laws relating to the production of gas and oil can this helium
gas in every instance be conserved. :

6. While, in my opinion, it is undesirable to do more toward the conservation of oil
at this time other than to change our laws so that waste may be avoided, nevertheless
a future supply of oil from our own country is such a necessary war measure that the
federal government should be in the most intimate touch with all matters relating to oit
production and to be prepared on short notice to pass other laws aimed to still further
conserve our petroleumn should the necessity arise.

It is apparent that if any attempt is made to prevent oil companies from

carrying out 'unit operation programs it would have to be done under the laws

15. Federal Oil Conservation Board Hearings, May 27, 1926, p. 63.
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of the state in which the programis attempted. Practically all the states have
some kind of statute intended to restrict business in restraint of trade. No
real test case has ever been made in any state restraining two or more com-
panies from entering upon a unit operation scheme. Injunctions have been filed
from time to time as a result of proration agreements in some of the states but
no real test case came out of it. Although it is claimed that proration and
unit operation agreements are in restraint of trade, as was noted in the above
quotations of Mr. Haase and Mr. James, the various state governments through
their corporation commissions, or other agencies appointed for the purpose,
have really encouraged these agreements in the interest of conservation. In
Oklahoma the state corporation commission and in Texas the railroad com-
mission have made every effort through proration orders to curtail pfoduc-
tion in the interest of conservation. Their authority until recently has never
been seriously challenged. The industry has the encouragement and the sup-
port of most of the states in these programs.

Since 1878 the oil producing states have from time to time passed con-
servation laws with special reference to petroleum but it is doubtful if these
laws may be applied to compel oil operators to co-operate in any kind of unit
operation program. The state of Pennsylvania passed the first oil conservation
measure in 1878. New York followed with a law in 1879; Ohio, 1883; West
Virginia, 1891; Oklahoma, 1915; and California, a new conservation law in
1929

" The first conservation laws were designed to protect the oil and gas bear-
ing sands {rom the infiltration of salt water. These laws provided for the
casing off of water, the plugging of wells in a specific manner at the time
of abandonment, the permission to owners of wells to go on adjacent prop-
erty of another and plug the well if they fail or neglect to do so. Beginning
with about 1886 when Indiana passed a conservation act the intent of the
law was changed to prevent the waste of natural gas.

The conservation laws as they now stand with reference to our problem
'*  Does the police power regulating the drilling of
oil wells rest upon the correlative rights and duties of operators in the same
pool, or upon the broader foundation of the general welfare? If the basis
of police power is the correlative rights and duties of the operators in a com-
mon pool rather than on the social welfare, how far may the regulations go?
The question involved is, should the regulations be confined to waste or can
they be made to extend to the proportional taking of oil by the operators
from a common pool? Can statutory regulations be applied to the taking of
gas when such regulations applied to the taking of petroleum would likely

involve three questions:

16. James A. Veasey, op. at, p 32.
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be unconstitutional because of the property guarantees of the fifth and four-
teenth amendments?

The evolution of the Ohio Oil Company vs. Indiana case and" the con-
dition that brought it about will give some clue to the answers. When gas
was discovered in Indiana it was an agricultural state. As soon as this re-
source began to be developed Indiana turned to industrial enterprises and gas
ss a fuel became the foundation for a large development in manufacturing.
In order to conserve this supply of fuel the legislature passed a law prohibit-
ing the transportation of natural gas beyond the boundaries of the state and
prohibited its waste by any means whatsoever. ‘The transportation feature of
the law was speedily declared unconstitutional by the supreme court of the
United States because it interfered with interstate commerce. Indiana met
this difficulty, however, by prohibiting the flow of natural gas through pipe-
lines by any other means than by natural pressure. The law also prohibited
the burning of natural gas for illuminating purposes in flambeau lights. The
courts held that this did not deprive the owners of the gas of their propesty
without due process of law.”

The legislature of the state of Indiana passed an act in 1893 which pro-
vided that neither oil nor gas should be permitted to flow or escape into the
open air for a period longer than two days next after discovery. In 1891 when
the gas pressure became so depleted that it was impossible to transport gas to
cities in Indiana outside the gas regions the legislature repealed the law pro-
hibiting the transportation of gas through pipelines under pressure. This
legislation of the state of Indiana was enacted on the theory an emergency
existed and that it was for the welfare and prosperity of the people of that
state. ‘This was the attitude taken by the Indiana courts.

After these acts were passed the Ohio Oil Company explored for oil and
found it in deeper strata than that in which gas was found. ‘They permitted
the gas to 3o to waste while operating for oil in violation of the state’s law.
The attorney general brought suit against the company to restrain it from
wasting the gas. The oil company based its case upon these points:® that it
was interested only in the production of oil; that it owned the right to pro-
duce oil; that it could not produce oil without wasting gas; that the statute
amounted to taking the oil without due process. The court said that there
was an analogy between natural gas and wild animals and fish; before the
gas was reduced to possession, the state in its sovereign capacity was the pro-
prictor. If this principle were sound the right of the state to regulate the
taking of natural gas was unlimited. The notion of the correlative rights and

17. 177 U. . 190; 20 Supteme Court 576; 44 L. Ed. 729, Also sce Veasey, op. o,

18. Townsend vs. State, 147, Ind. 624; 47 N. E. 19; 37 L. R, A. 294.
19. James A. Veasey, op. ait., p. 32.
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duties among the operators was ignored. The court based its decision upon
the proposition that the statute was designed to promote the public welfare.

When the case reached the United States supreme court the court af-
firmed the decision of the lower court but on an entirely different ground.
The lower courts held that the protection afforded by this law concerns pub-
lic and not private rights. The welfare of the whole state was concerned.
The purpose of this statute was to abate a public nuisance.

The state maintained: The importance of the supply of gas to the peo-
ple in the gas region and to the people of the whole state; that the gas was
in one vast reservoir and that by any one’s taking or wasting it reduced the
common supply; that the defendant was operating for oil and wasting gas
and that if permitted to continue the pressure would be reduced and salt
water would encroach upon the formations and destroy the supply. The oil
company answered by stating: That it had a right to produce oil by virtue
of the leases it owned in that part of the state; since it was engaged in the oil
business exclusively it had no way to take care of the gas; that it had to drill
through the gas stratum to find oil; that it used the gas coming from its wells
to raise the oil and that this was the ordinary method of producing it; that
it was impossible to produce the oil without wasting the gas.

The supreme court sustained the decision of the state court, not on the
ground, as the lower court had ruled, that it was to abate a public nuisance,

but that it was to abate a private nuisance, The court sajd:®
Viewed, then, as a statute to protect or to

prevent the waste of the common property
of the surface owners,

the law of the state of Indiana which is here attacked because it ig
asserted that it divested private property without due compensation, in substance,
protecting private property and preventing it from being taken by one of th
owners without regard to the enjoyment of the others, Indeed, the entire argument upon
which the attack on the statute must depend involves a dilemma, which is this: If the

right of the collective owners of the surface to take from the common fund, and thus
a portion of it to possession,

the statute does not provide

is a statute
e common

reduce
does not create a property interest in the common fund, then

for the taking of private property without compensation. If,
on the other hand, there be as a consequence of the right of the surface owners to reduce
to possession, a right of property in them in and to the substances contained in the common
reservoir of supply, then, as a necessary result of the right of property,
and the peculiar position of the things to which it relates, there must arise the legislative
power to protect the right of property from destruction. . . . '

In view of the fact that regulations of natural deposits of oil and gas and the right
of the owner to take them as an incident of the title in fee to the surfacc of the earth, as
said by the supreme coust of Indiana, is ultimately but a regulation of real property, and
they must hence be treated as relating to the preservation and protection of rights of an
essentially local character. Considering this fact and the peculiar situation of the substances,
as well as the character of the rights of surface owners, we cannot say that the statute
amounts to a taking of private property, when it is but a regulation by the state of In-
diana of a subject which especially comes within its lawful authority,

20. lbid.

its indivisible quality,
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To summarize: The supreme court in the Ohio Oil Company case re-
jected the principle laid down by the supreme court of Ohio when it upheld
the police laws on the ground of public welfare and upheld the statute as a
proper exercise of the police power to abate a private as distinguished from a
public nuisance. .

It was shown in Chapter IV that the operator may drill as many wells
on the lease as he may choose to drill and locate where he may desire. His
lease provides that he must protect his lessor’s land from drainage. He is
compelled by implication to continue to drill for oil as long as it may be

found in paying quantities. He may employ any method to achieve these:

ends that are available as long as they-do not unreasonably injure the rights
of his neighbors in the same pool. Excepting the royalties the oil and gas
that he may produce belongs to him." ‘

Most of the cases dealing with the correlative rights of owners involve
natural gas and not petroleum.”™ This is due to the fact.that gas is more
migratory than oil. Unlike oil, gas, when found, must either be confined in
the reservoir or put to immediate use because it cannot be conveniently stored.
Some companies have succeeded in taking oil out of one reservoir and storing
it in another but this practice is not general. The courts have protected the
correlative rights of gas lessees more so than oil lessees because the dissipation
ot gas reduces the pressure upon the formation which increases the danger of

water flooding the sands. Also by permitting the gas to escape it reduces the
common supply.

Mr. Veasey summarizes his opinion on the relationship of the state’s
police power and the due process clause of the constitution.

This treatment will be entered upon with diffidence because of the complexity of the
legal questions that are involved. Standing at the forefront js the overwhelming con-
sideration that there is no fixed or satisfactory standard to determine wherte the police power
of a state ends and where the effective protection of the due process clause begins. The
supreme court of the United States is absolutely committed to the doctrine that no definite
tule can be laid down to determine the limits of the police power of the states. On the
contrary, each case is to be decided upon its own peculiar facts and circumstances. To the
extent that definite rules upon the question may be deduced from the decisions, they take
this form: (a) Whether a police statute offends, due process entirely depends upon the

degree in which the act impairs or interferes with property rights. Under the cases here )

cited, if a regulation goes too far, and if it interferes too greatly with property rights, the
statute must yield to the due process clause. (b) The burden is on the party attacking the

the constitutionality of the particular measure to establish the invalidating fact. (c) If a.

regulatory statute is clearly arbitrary and unreasonable in its infringement upon property
rights, it falls within the condemnation of the due process clause. (d) Even if the ultimate
purpose to be accomplished by the statute is legitimate, the regulation of property pre-

21. Scc Chapter 1V, p. 46.
22. James A. Veasey, op. at.
23. 1bid.
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scribed thereby must have a direct, substantial, and reasonable relation thereto. Otherwise,
it will offend the due process clause. (e) Late decisions evidence a pronounced tendency on
the part of the court toward a closer scrutiny of the factual situation when called upon to
determine the constitutionality of a police statute. The court will take judicial notice of
the facts showing the public need and will attach decided weight to the opinion of sciens
tists and experts, both in regard to the public necessity for the enactment and its probable
effect.

The trend of the conflict between the police powers of the states and the
due process clause of the constitution has beert in favor of the latter. Ac-
cording to Mr. Veasey, from 1868 to 1912, six per cent of the cases coming
before the supreme court of the United States, involving state legislation of
a social or economic character were held unconstitutional where the statute
was challenged under the due process clause of the fourteenth amendment.
Between 1913 and 1920 seven per cent were held unconstitutional. Between
1921 and 1927 twenty-eight per cent were held unconstitutional.

Two schools of thought are represented in the decisions of the supreme
court. The conservative minded justices are inclined toward the due process
clause of the constitution. The progressive minded judges are inclined the
other way to favor the police powers of the states in promoting the public
welfare. The recent appointment of Justice Charles E. Hughes to the bench
may be construed that the ranks of the conservatives have been held intact,
especially, in regard to any litigation that may come up where these issues
will be involved as they affect the oil industry. However, in behalf of Mr.
Justice Hughes it may be added that a justice never sits in a case in which he
has formerly been employed as counsel or with which he has had the slightest
relationship.  Also, it might be said that a justice does not consider himself
bound by any previous opinions, briefs or arguments, but weighs the case
before him solely on its merits and on the law as presented and interpreted.

Judge Hughes, in his address to the federal oil conservation board, May
27, 1926, said:* :

It has already been pointed out to the board that the legislatures of oil-producing states
have enacted various laws of a regulatory sort intended to prevent waste. It would not be
safe, however, to infer that laws which were not appropriately designed to prevent improper
methods in extracting the oil, or to protect the interest of proprictors drawing from a
common reservoir so that the action of one should not work a deprivation of the rights of
others, but were directed to the prevention of curtailment of production itself, would be sus-
tained in the absence of compensation to the owner who was thus deprived of the use of
his property. Still less can it be assumed that a state would have the power to compel an
owner to subject his right to drill for oil on his property, not to regulations to privent waste
or for the purpose of preventing injury to other owners having a similar right, but, as has
been suggested by some, to the will of the other owners as to whether or not drilling should

take place; that is, to make the exercise of the owner's right dependent upon the wishes of
other individuals not vested with governmental authority,

24. Federal Oil Conservation Board Hearings, May 27, 1926, p- 21.
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As far as existing conservation statutes are concerned it is not likely that
any statute prohibiting an operator from engaging in practices which would
injure an oil and gas formation would be constitutional. It is not likely,
either, that a statute designed to prevent the escape of gas into the air result-
ing in its dissipation would be constitutional. When questions arise involving
the waste of oil discriminating questions of constitutionality arise. The courts
have generally followed the Ohio Oil Company vs. Indiana on questions af-
fecting oil rights.

The conservation law of the state of Oklahoma has a section™ that pro-
vides that the taking of crude oil from any sand in the state at a timd when
there is not 2 market demand for it at the well ata price equivalent to the ac-
tual value of the oil is prohibited, and the actual value of the crude oil shall
be the average valuc as nearly as may be ascertained at retail of the by-products
when refined less the cost and a reasonable profit in the business of trans-,
porting, refining and marketing of it. The corporation commission is “in-
vested” with the authority and power to investigate and determine from time
to time the actual value of crude oil according to the above standards. When
these values are determined the commission shall make an order to that effect
and publish it in some newspaper of general circulation. This law has never
been enforced because unquestionably it is a price fixing statute and for that
1eason unconstitutional.

There is no statute on the books of any state that clearly meets the prob-
lem of stabilization. Probably the nearest to this ideal is the Lyon gas con-
servation law of California. As was mentioned in a previous chapter this law
was approved by the superior court in Los Angeles but it has not yet been
tested out by the supreme court of that state,

Another way by which a portion of the industry has sought relicf from
the federal government for the evil effects of overproduction was a petition
to congress to provide a dollar a barrel tariff on crude petroleum imports.
This petition was initiated by the Independent Petroleum Association of Amer-
ica. After a bitter debate in the senate the clause providing for a tariff on
petroleum was defeated. ‘The leaders of the Independent Petroleum Associa-
tion are still active in their efforts to secure a tariff on petroleun. It is un-
likely, however, that they will be successful during this administration and
with the present congress.

The issues affecting the relationship between the petroleum industry and
the government are not yet settled. In spite of the legal obstacles in the way the
relations are improving every day. Each is attempting more and more to co-

25. Compiled Oklakoma Statutes, 1921, Vol, H, Sec. 7955.
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operate in the solution of a common problem, a problem that affects both the
. . . ,28

public and private interests. Using the words of Merle Thorpe:

If partnership of government and business bears fruit—and it will—the history of America

written a century hence will devote one chapter to the new era.  But if business fails to meet

the test of responsibility, or if government leaders fail to meet the test of working with

business then the experiment will be accorded only a footnote in small type on that history’s

page.
26. Merle Thorpe, “Partners for Prosperity,” Nation's Business, January, 1930, p. 9.



CHAPTER ELEVEN
THE PROBLEM

INDIVIDUALS in any industry are inclined to look at their busi-

ness as they do their other personal affairs and feel that only they

have burdens to bear. ‘The petroleum industry is not different from
any other industry because it has a problem. Each industry has a problem,
or problems, that it must solve. The petroleum industry does have a prob-
lem, however, that is different from the problems of other industries.

The preceding chapters are an attempt to analyze the economic forces
ac they apply to the petroleum industry in making it a going concern and to
point out the limiting factors. It was shown in Chapter II that the trend
of the industry was toward integration, centering around the Standard Oil
Company. This trend continued until 1911 when the supreme court of the
United States dissolved it into thirty-three separate and independent units.
This period was marked by the concentration and control of the refining and
marketing branches of the industry. The production side was maintained on
an individualistic basis and in this branch competition was encouraged.
Although periods of overproduction frequently occurred there was a growing
demand for petroleum and' its products. Attempts by the operators were
made unsuccessfully to curtail production from time to time. Since the manu-
facturing and marketing branches were highly integrated it was to their
interest to stimulate individual initiative in the production of oil. Cheap
crude made possible their rapid development.

It was during this period, 1859-1911, that the feudal law of oil and gas
was formulated. It was in this period that the courts formulated the analogy
of petroleum to wild animals and, also, said:*

As we understand it, every landowner or his lessee may locate his wells wherever he
pleases, regardless of the interests of others. He may distribute them over the whole farm
or locate them only on one part of it. He may crowd the adjoining farms so as to enable
him to draw the oil and gas from them. What then can the neighbor do? Nothing; only

go and do likewise. He must protect his own oil and gas. He knows it is wild and will
run away if it finds an opening and it is his business to keep it at home.

When the Standard Oil Company was being dissolved in 1911 a new
development was rapidly taking place in the industry. It was at this time
that the industry was changing from a kerosene basis to a gasoline basis.
The breaking up of the old Standard Oil Company came at; the most ap-
propriate time as far as it was concerned. The development of the auto-
motive industry placed new demands on the petroleum industry. Although

1. Sce Chapter 1V, p. 46.
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competition was keen and individualism reigned supreme, the growing de-
mand for gasoline brought about a tremendous growth of the various units
and there was room enough for all to survive. During this period produc
tion continued, as before, to remain on an individualistic basis. The law
that was fortnulated in the previous period governing production was not un-
suited for this era. It was during this second phase of the development of
the industry that the Mid-Continent area began to assume the rank of a

major field. New fields were discovered and the horizon of production was

extended.

The outbreak of the European war in 1914 stimulated the demand for
petroleum and its products. The entry of the United States in 1917 further
stimulated the demand and suddenly brought about a realization at home of
a possible famine. This realization caused refining and marketing com-
panies to go into the producing end of the business in order to insure an ade-
quate supply. The entry of the companies engaged in marketing and re-
fining brought te the producing industry an improved technique. Produc-
tion engineering was stimulated. The possibility of famine directed the at-
tention of the industry and the public to physical and economic waste in the
production of petroleum. The main emphasis, however, was. placed upon
physical waste,

The entry of the refining and marketing companies into the production

branch of ths industry brought about a new alignment-among the producers.

On one side werc the producers affiliated with the refining companies, on the
other were the independent producing companies. As long as the refining
companies were not directly interested in the production branch of the in-
dustry they were willing, if not indifferent, for competitive conditions in the
production of oil to remain. After their entry into thé ‘producing business
their attitude changed. Under the old law formulated during the previous
period they were enabled to seccure a sufficient reserve of crude oil. The
technique of production such as the air-lift, rotary drill, and other engineer-
ing devices, and the development of the science of geology, including the use
of paleontology and geophysical instruments, served to bring about a period
of chronic overproduction beginning with 1921 and continuing to date,

It is at this point the petroleum industry has a problem that is different
to those of other industries. All of its economic troubles today may not be
the result of overproduction of crude oil, but if they are not, they had their
origin there. The problem of supply in the petroleum industry is peculiar
to it alone. There is no other primary industry where the producer is forced
to continue production regardless of unfavorable economic cenditions. The
farmer may leave his land idle. The mining companies may close their mines.
Of course, the fixed costs will continue, but the miner may save his operating
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costs and that is more than the petroleum producer may do. The lumber
companies may leave the trees in the forest and fishermen may remain on
shore but the petroleum producer must continue his operations because oil
pools are common reservoirs, and the oil and gas, not being fixed in place,
can be drained from under the various properties through wells drilled on
adjoining properties. Each owner in a pool must drill if others drill or lose
his part of the oil and gas. These are facts familiar to those in the industry
and to those who live in the oil regions but facts that might be overlooked
by others. It is this condition of chronic overproduction, subject to the pe-
culiarities of the petroleum industry, that is the limiting factor today.

It was pointed out in Chapters VIII an IX that to overcome this con-
dition it would be necessary to make the pool the unit of operations instead of
the lease. Today the lease is the basic contract of the industry. It may re-
main the basic contract but not the unit of operations. It was the purpose of
Chapter X to show that the fundamental law of the land must be changed in
order to perinit the pool to be made the unit of operations.

President Coolidge, in 1924, appointed the federal oil conservation board,
consisting of four members of the cabinet, including the secretary of the in-
terior, the secretary of war, the secretary of the navy, and the searetary of
commerce. This board has issued three reports and has accumulated a vast
amount of information on the industry, but has accomplished little else.
No important legislation has been passed by congress or any of the states af-
fecting unit operation or requiring the pool to be operated as a unit, except
recent amendments by congress to sections 17 and 27 of the general leasing
act of 1920, which permits participation in unit operation agreements by both
the government and authorized lessees of government land. The only real
good, so far, that has come out of the work of the federal oil conservation
board has been the education of all the members of the industry and the gen-
eral public to the needs of the industry and the extent that the public welfare is
tied up with it.

This stimulation of interest in the problems of the petroleum industry,
generated by the federal oil conservation board, has assumed two different
viewpoints by the industry and by the public, respectively. However, they
have a community of interest. The industry is primarily interested in stabili-
zation. The public is primarily interested in conservation. The petroleum
resources arc dwindling resources. If conservation means taking thought of
the morrow then the two interested groups have something in common.
Conservation and stabilization are not synonymous terms. Yet, as it happens
now, they may have a common aim. It is not implied here that the mem-
bers of the industry are not interested in conservation on its own merits,
neither is it implied that all of them are. Also, it may be said that all laymen
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who are interested in conservation of the petroleum resources have not been
particularly interested in the stabilization of the industry. The interest that
the government has taken thus far in the problem has been mainly in the
conservation of a perishable resource. It is to the interest of all parties con-
cerned, irrespective of their goal, to co-operate for they have more in common
than not. Conservation and stabilization may be achieved through the co-

operation of the government, the industry, and the public. Without co-op-
eration neither may be gained.

The obstacles in the way in arriving at an early adoption of a conserva-
tion and stabilization program are:® '

L. The investment of new capital in the industry since the world war that fe-
quires dividends from flush production. ’ :

2. The entrance of new people into the industry that had never been in it before.
3. Individualism. ’ '

4. Promoters who scck new fields to sell out at a profit.

5. Small refiners who do not have a certain supply of crude oil.

6. Distrust of the small independent operator and a few lacge independent operators
for the large integrated oil companies.

7. Opposition of royalty owners.

8. The oil lawyer, who for the benefit of his client, applics or appeals to present
laws.

If the petroleum industry continues its present trend it is evident that
the fundamental law of the land, now at variance with economic nceds and
sound engineering practice will have to be changed or modified; and oil pools
will be operated as units.’ If conditions become worse the obstacles listed
above will be forced to give way through the force of public opinion and
economic pressure. While this change is taking place it is likely the more
competitive pools will become depleted more quickly. Experience has proved,
as was cited in a previous chapter, that competitive pools are exhausted more
readily than those pools operated under co-operative agreements. As the
competitive pools become exhausted the non-competitive pools will become
more and more under the control of the integrated companies, When this
takes place the influence of the independent operators will be considerably
diminished. Before the independent operator is eliminated he will realjze it
is to his best interest to enter into co-operative agreements. Using the lan-
guage of a Negro and frequently quoted in the oil region: “If yo cain’t whip
’em, jine 'em.”

Many independent operators today wholeheartedly support the proposed
unit operation programs. There are some large ones and many more small ones

2. James A. Veascy, “May the American Petroleum Industry, Through Voluntary

Action, Mcet Its Problems of Overproduction,” Mining and Metallurgy, April, 1929, p. 190,

3. Joseph E. Pogue, “Economic Trend of the Oil Situation,” National Petroleum
News, October 9, 1929, p. 48-].
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who do not. The chief source of opposition to co-operative development
programs is the royalty owners and the lease and royalty brokers. It is the
combination of all the obstacles rather than any one that prevents an early
adoption of co-operative agreements in petroleum production. '

There have been other remedies suggested as to how the petroleum ‘in-
dustry could bring about stabilization. Not all of them are worthy of mention.
Two of them arc worth consideration. It has been suggested from time to
time that the industry find new uses for its products. This is not in the in-
terest of conservation or stabilization. New uses would give temporary relief
and would serve to take off the market the surplus product. It is not wise
to increase society’s habits of consumption when the supply of the good is
as uncertain as that of petroleum today. There are extreme optimists who
think the supply will never become exhausted. There are others who think
there will be ample petroleum for several years and in the meantime an ade-
quate substitute will be found. There are others who are pessimistic. It is
true the known petroleum resources are adequate to meet the normal needs
of society for several years to come at the normal rate of increase in demand.
The Oklahoma City field, Kettleman Hills in California, and Pecos county,
Texas, are three flush fields with abundant resources. The settled fields will
produce for years to come. The stimulation of demand with new uses; how-
ever, can bring them to a rapid depletion. Let five or ten years elapse before
another field as large as the smallest of these is discovered, or even in less
time, the price will be so high that its marginal utility will be contracted to
the most essential uses. Instead of increasing the uses they should be decreas-
ed in the interests of conservation. It is not intended here to suggest the de-
nial of the present enjoyments in the consumption of petroleum products.
It does mean that a more economical and efficient use can be made than there
is being made today. -

Another suggestion® is to run all crude oil to government account or to
“a bureau similar to the new federal farm board or the federal reserve bank
board” and let refiners buy their crude oil supplies from that agency. This
plan would serve only to aggravate the problem. This plan would not limit
production. Any governmental agency that may be appointed to handle the
reserve would have no more power to control preduction than the refiners
have now. It would mean that the producers would be subsidized by public
funds. If the price were cut production would continue for the reason given
above. Since the lease is the unit of operation instead of the pool the opera-

- tor must continue to save his oil even though he may be operating at a loss.

If the operator were required to co-operate through a unit operation program

4. National Petroleum News, December 25, 1929, p. 30.
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then there -would be no need for a petroleum relief board. The plan would
take care of the situation without the help of the board.

Now curtailment programs are applied mainly in fields with flush pro-
duction. If a permanent policy is to be pursued it should extend to secondary
tields as well as to those with flush production. Wildcat areas, too, should
be curbed. Thete is another factor that has not received the proper attention,
ie., the influence of refining operations on production. The annual increase
in refinery capacity is estimated to be eight per cent. But let it be six, ten or
twelve per cent, it makes no difference as far as our problem is concerned.
Whatever the per cent increase may be, if all refiners agree to limit their annual
expansion to that amount it would be a contributing factor to stabilization. If,
however, a refiner thinks that he is entitled to more business and should in-
crease his plant twenty per cent, fifty per cent or a hundred per cent, he not
only encourages overproduction but he demoralizes the market for refined -
products. More filling stations must be built to furnish an outlet and most
any zoning commission will testify there are too many filling stations now.
This act stimulates his competitors to go and do likewise and so the process
is started all over again.

The increase in the number of motor driven vehicles, the building of
roads, the closed car, the clearing of roads from snow in the northern states,
the building of suburban homes, and the increase in the habit of driving aute-
mobiles has greatly increased the demand for gasoline during the last fifteen
vears. This increase in gasoline consumption has made possible the rapid
expansion cf service station facilities. If these stations do not reach an eco-
nomic saturation point soon they will reach a physical saturation point. The
fact that the matketers are now competing for “gallonage” is an indication
that the saturation point is about reached.

The supply of crude oil is uncertain. Refiners, for this reason, have al-
ways attempted to maintain as large a reserve of crude oil as possible. They
have kept large quantities in storage. This policy has encouraged overpro-
duction. The surplus is run into storage creating large stocks and these in
turn have had a depressing influence on crude oil prices.

Two more suggestions are ventured in the interest of conservation with
reference to prolonging the life of “strippers” and marginal wells. The
terms of the lease contract should be drawn providing for a sliding royalty
scale. ‘The customary royalty payment on commercial leases is onc-eighth.
When a well is about exhausted and the price is low it becomes unprofitable
to continue to operate the well. In some instances in Oklahoma where op-
erators have had wells under these conditions they have turned them over
to the royalty owners at the price the equipment would sell for junk. If a
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lease contract would be drawn which would provide for an adjustment between
the operators and the royalty owners, whether operated under a unit plan or not,
when the price fell below the cost of production so that the operator could
carry on production it would result in a benefit to both. Especially if this
kind of agrcement is made where the operations are carried on under a unit
plan more production may be recovered than would otherwise and would re-
sult in the long run in a greater net return to all persons concerned. When
prices went back up the royalties would increase to their former percentage.

The other suggestion relates to the gross production tax. Most oil pro-
ducing states have a gross production tax. The gross production tax in Okla-
homa is three per cent, and is the chief source of revenue to the state. Ac-
cording to the criteria of good taxes this tax is fifty per cent a failure. The
criteria referred to are uniformity, certainty, convenience, simplicity, economy,
and justice. This tax can only conform to about three of these. These are
convenience, certainty, and simplicity. As far as convenience is concerned it
is very inconvenient when applied to marginal wells. No tax can be said to
be convenient from the taxpayer’s viewpoint but the marginal operator is
sometimes forced to pay a tax when operating at a loss. It is simple because
it is easily understood and easily administered when compared to other forms
of taxation. The tax is certain but state revenues suffer as do the operators
when the price of crude oil is low.

The tax is not uniform because a three per cent gross production tax
would fall more heavily on the small well. ‘This three per cent tax in a period
of low prices would mean the choice to the operator of closing down or con-
tinuing operations at a loss. Uniformity of taxation means the placing of
the burden equally upon the base. Wells with large Bush production are more
able to bear a heavier tax while the wells with small settled production should
in the intetests of conservation carry a lighter tax than the large flush pro-
duction wells.

It is not economical in the sense that it works against conservation rather
than for it because the three per cent tax bears unduly on the marginal wells,
By lightening the tax on marginal wells it would permit the recovery of more
oil than is now economically possible. There is no justice in a tax when it
bears more heavily on some than it does on others. The problem is not
whether a large company with more production should pay a higher rate than
a small company. As often as not the larger companies are operating mar-
ginal wells. The distinction should be made between wells and not indi-
viduals. To be more scientific, the tax should be on a sliding scale based not
on the production of a well but on the production of the acre, The produc-
tivity of an oil pool is not measured by the barrels to the well but by the bar-
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rels to the acre. Fools with a larger production the acre should bear a heavier
gross production tax than pools with a smaller production to an acre. As
to what the sliding scale should be is an enginecring problem. Costs of drill-
ing operations should be taken into consideration. After the operator has
been reimbursed for his actual well costs, not including cost of lease, then
apply a sliding scale as worked out by engineers, to all oil over and above
these costs.

It was stated in the introductory chapter that the problem of stabilization
was a two-fold one; that it involved both engincering and economics. Like
most other pressing, modern economic problems a consideration of these two
involves a theory of value. Stabilization involves the stabilization of prices
or the stabilization of output. Price is a scarcity value, output is a use value,
Economic value is the functional relationship of scarcity value and use value,
Therefore, stabilization means the maintenance of economic values. The
stabilization of the petroleum industry means the maintenance of economic
value as it relates to the product of the industry. Economics is primarily con-
cerned with scarcity values. Engineering is primarily concerned with the
production of use values. Since stabilization involves the stabilization of
prices and the stabilization of output, use values; the problem is, which of
the two variables should be stabilized? - Should prices contral output, or
should output control prices? The answer to this question may not apply
equally to all industries. When applied to the petroleum industry, the answer
is, output should control prices. It was pointed out above that the petroleum
industry has one peculiarity. The producer must continue operations whether
cconomic conditions are favorable or unfavorable, If an attempt were made
to make prices control output it would fail because the producer must con-
tinue to produce oil and gas lest his neighbor take them from him. If prices
were controlled and made low it would not help the producer. If they were
raised so that the producer could operate at a profit there would be an in-
ducement for other operators to enter the business and the plan of conserva-
tion, since this is an exhaustible resource, would be defeated. The only al-
ternative, then, is to control output. :

If output is to be controlled, the next question is, should the control be
voluntary or involuntary? Voluntary control is preferable. It is unconstitu-
tional to compel property owners to combine their properties because it would
be a restriction of liberty. The only way involuntary control may be brought
about would be through the police power of the state to conserve a natural
resource. It has been suggested that the federal government would have the
power to compe! involuntary control through its power to provide for the
common defense. If the federal government were in a state of war it is not
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denied that it would have the power. It is a debatable question if it has such
power in time of peace. Involuntary control is offensive to American ideals,
tepugnant to American institutions and repulsive to the individuals affected.

How may voluntary control be achieved? The first thing to do is re-
move restrictive legislation. However, in the removal of restrictive legislation
supervision must be maintained by the government to prevent any combina-
tions in unreasonable restraint of trade. After these restrictions are removed
a campaign of education by the government and by the industry should be
carried on to show why this control is necessary. There will be a few re-
calcitrant individuals who will refuse to enter into voluntary agreements.
There never was a program of any kind, to which someone failed to object.
These refractory individuals, however, will not stop the progress of the plan
because the weight of opinion is already on its side. Not only is the weight
of opinion cn its side but the weight of the strongest operators. As the edu-
cational campaign progresses the minority will grow smaller.

The goal of the classical economist was a state of equilibrium. The goal
cf the modern economist is stabilization. The problem of stabilization is to
secure control of the limiting factor. The limiting factor in the petroleum
industry is overproduction. The most practical method to control overpro-

duction is through voluntary co-operation and control with the pool, instead
of the lease, as the unit of production.



APPENDIX



222

1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
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TABLE 1 (Continued)

17,180
25,590
23,137
14,157
24,619
23,407
25,687
29,173
33,911
21,937
24,689
24,438

21,888
25,623
29,319

24,143
22,331

®Adapted from data from Burcau of Mines.

TABLE I
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335,316
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732,407
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901,129
900,364

164,212
237,121
214,125
179,463
330,900
522,635
703,944
760,266
1,360,745
814,745
895,111
978,430
1,022,683
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1,447,760
1,172,830
1,080,437
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1922
Jan.
Febh.
Mar,
Apr,
May
June
July
Aug.
Secpt.
Oct.
Nov.
Dec.
1923
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Scpt.
Oct.
Nov.
Dec.
1924
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct,
Nov.
Dee.
1925
Jan.
Feb,
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1926
Jan.
¥cb.
Mar.
Apr.
May

"June

July
Aug.
Scpt.

43,690
11,314
47,188
45,167
47,002
46,087
47,134
47,059
45,805
18,410
48,027
50,642

52,527
48,588
56,969
59,008
62,377
62,845
65,925
66,422
65,306
67,506
15,288
59,546

57,273
55.889
60,141
59,830
61,834
59,583
61,932
62,398
60,376
60,469
56,782
57,433

60.400
54,775
61,339
62,048
68,850
67.240
67,763
67,580
65,432
64,842
61,927
61,547

59,981
54,892
60,880
60,371
62,822
61,789
65,168
67,009
65,782
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45,192
39,933
47,369
41,258
48,838
48,449
50,877
54,983
48,166
56,159
54.363
56,845

58.120
53,293
56,676
58,530
57,643
54,938
60,194
63,918
63,742
62,684
61,517
63,607

51,013
49,907
52,699
53,114
54,725
52,436
52,876
54,643
53,617
55,779
55,029
57,881

57,480
53,121
59,552
59,310
62,379
64,913
67,575
67,016
62,115
63,970
60,310
62,179

61,103
56,347
62,743
61,531
65,354
64,810
67,335
67,589
66,420

196,228
208,851
221,588
235,962
247,093
255,817
261,395
262,707
263,761
265,073
265,017
264,578

258,197
260,717
264,899
270,155
279,272
290,252
299,368
307,100
314,493
323,789
332,887
334,774

375,415
378,774
382,220
387,998
393,141
397,039
401,344
407,797
411,524
409,030
406,450
399,792

419,364

" 420,31

420,636
423,656
430,075
431,067
431,938
431,202
433,408
433,342
433,468
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416,436
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1.376
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1.823
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1.194
1.702
1.80
1.80
1.80
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1.80
1.76
1.55
155
155
1.55

1.55
1.80
1.80
1.80
1.94
2.05
2.05
2.05
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1,657
1,631
1,802
1,991
2,054
2,219
2,430
2,469
2,304
2,053
2,192
1,887

1,956
1,713
1,889
2.237
2,618
2,583
2,545
2,290
1,887
1,700
1,561
1,459

1,263
1,422
1,655
2,060
2,384
2,169
2,237
2,021
1,693
1,638
1,661
1,685

1,425
1,596
1,768
2,365
2,453
24471
2,638
2.188
2,277
2,288
2,020
1,894

1,963
1,807
2,124
2,226
2,383
2547
2.943
2,804
2,579
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Oct.
Nov.
Dec.
1927
Jan.
Febh.
Mar.
Apr,
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1928
Jan.
Febh.
Mar.,
Apr.
May
June
July
Aug.
Scpt.
Oct.
Nov.
Dec.
1929
Jan.
Feh.
Mar,
Apr.
May
June
July
Aug.
Sept,
Qct.
Nov.
Dec.

from
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69,664
69,891
72,625

71,758
68,122
75,514
73,132
76,845
75,303
78,780
78,788
75,909
77,534
74,493
74,951

72,793
68,565
74,528
72,393
75,277
72,676
75,584
77,807
76,484
79,751
76,123
79,493

81,979
75,693
82,515
80,110
84,415
83,403
91,327
92,288
87,269
88,099
78,161
80,339

TABLE Il (Continued)

68,907
67,641
69,484

69,528
62,961
68,672
66,493
69,700
67,567
71,405
70,957
68,532
71,761
69,988
71,271

69,161
66,648
72,621
73.084
77,414
75,958
80,602
81,581
79,894
79,663
77,149
79,520

78,825
72,031
80,708
80,459
84,420
84,400
85,919
86,733
84,099
88,390
81,061
80,663

401,546
400,684
403,338

405.296
410,837
397.814
423,856
431,590
410,438
448,919
456,501
462,931
466,839
472,896
473,379

474,262
478,829
183,534
485,218
485,358
484,906
483,352
482,074
480,153
481,658
481,585
484,267

492,014
499,897
506,081
509,608
512,212
515,990
523,613
532,975
537,421
538,313
533,337
534,526

2.05
1.91
1.75

1.75
1.70
1.30
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22

1.22
1.21
1.19
1.19
119
119
119
1.21
1.21
1.21
1.21
1.21

b s e o
N S et
SE3EBR ===

-
o
=1

*Figures for consumption, production, and stocks and  well data
reports of the United States bureau of mines,
January, 1920, through June, 1927 wer
mission, Petroleum Industry—DPrices,
for July, 1927 through December,

2,854
2,674
2,415

2,158
2,009
2,128
2,411
2,066
1,985
2,143
1,888
1,889
1,857
1,995
1,614

1,421
1,589
1,723
1,826
1,771
1,916
1,895
2,082
2,053
2,085
2,066
1,904

1,859
1,833
1,878
2,163
2,096
2,159
2,411
2,662
2,355
2,515
2,450
1,975

were compiled
The price data for the months of
c taken from the report of the federal trade com-
Profits and ‘Competition, 1929, pp. 318-319. Prices

1929 were compiled from The Osl and Gas Journal,

APPENDIX

TABLE HI

225

Wells Drilled in the United States 1922-1929, by months, and the American Telephone and

Dates

1622
Jan.
Fcbh.
Mar,
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1923
jan.
Fcb.
Mar.
April
May
June
July
Aug.
Scpt.
Oct.
Nov.
Dec.
1924
Jan.
Feb.
Mar.
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1925
Jan.
Feb.
Mar.
April
May
June
July
Aug,
Sept.
Qct.
Nov.
Dec.
1926
Jan.
Feh.
Mar.

Telegraph Company Business Curve
Wells Drilled

1,657
1,631
1,802
1,991
2,054
2,219
2,430
2,469
2,304
2,053
2,192
1,887

1,956
1,713
1,889
2,237
2,618
2,583
2,545
2,290
1,887
1,700
1,561
1,459

1,263
1,422
1,655
2,060
2,384
2,169
2,237
2,021
1,693
1,638
1,661
1,685

1,425
1,596
1,768
2,365
2,453
2,471
2,638
2,488
2,277
2,288
2,020
1,894

1,963
1,807
2,124

AT, ¢». T.
Business Curve
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April
May
June
July
Augr.
Sept.
Oct.
Nov.
Dec.
1927
Jan.
Feb.
Mar.
April
May
June
July
Aug.
Scpt.
Oct,
Nov.
Dec.
1928
Jan.
Feb.
Mar.
April
May
June
July
Aup.
Sept,
Oct.
Nov.
Dec.
1929
Jan.
Feh.
Mar.
"April
May
June
July
Aup.
Sept.
Oct.
Nov.
Dec.
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TABLE 1l (Continued)

2,226
2,383
2,547
2,943
2,804
2,579
2,854
2,674
2,415

2,158
2,009
2,128
2,411
2,066
1,985
2,143
1,888
1,889
1,857
1,995
1,614

1,421
1,589
1,723
1,826
1,771
1,916
1,895
2,082
2,053
2,085
2,066
1,904

1,859
1,833
1,878
2,163
2,096
2,159
2411
2,662
2,355
2,515
2,450
1,975
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Monthly Averags Index
Date

1921
Jan.
Febh.
Mar,
April
May
June
July
Aug.
Sept.,
Oct.
Nov,
Dec.
1922
Jan.
Feb.
Mar.
April
May
June
July
Aug.
Sept,
Oct.
Nov.
Dec.
1923
Jan.
Feh.
Mar.,
April
May
June
July
Aug.
Sept.
Oct,
Nov.
Dec.
1924
Jan.
Feh.
Mar.
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1925
Jon.
Feb.
Mar.
April
May
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of Mid-Continent Petroleum and Wholesale Prices 1921-1929

Index Petroleum
Prices

176.8
98.9
92.1
92.1
79.4
64.2
52.6
52.6
52.6
76.3

100.0

105.2

1052
105.2
105.2
105.2
105.2
105.2
92.1
66.3
65.7
65.7
65.7
65.7

72.6
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94.

Index Wholesale
Prices

114.8
105.7
103.1
99.6
96.9
94.1
94.1
94.2
94.2
94.9
95.0
93.7
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June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1926
Jan.
Feh.
Mar.
April
May
June
July
Aug.
Sept.
Qct.
Nov.
Dec.
1927
Jan.
Feh.
Mar,
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1928
Jan.
Fch.
Mar.
April
May
June
July

Aug..

Sept.
Oct.
Nov,
Dec.
1929
Jan.
Fch.
Mar.
April
May
June
July
Aug.
Sept.
Oct.
Nov,
Dec.

*Index of Mid-Contincent 33°-33.9° pravity crude, posted prices, Prairic Oil and Gas
Company, The Oil and Gas Journal. Index of wholesale prices, United States bureau of labor.

TABLE 1V (Continued)

94.7
94.7
-92.6
81.5
81.5
81.5
81.5

81.5
94.7
94.7
94.7
102.1
107.8
107.8
107.8
107.8
107.8
100.5
92.1

92.1
89.4
68.4
61.2
64.2
64.2
64.2
64.2
61.2
64.2
64.2
64.2

64.2
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104.5
105.8
105.4
105.0
105.2
106.1
105.0

105.2
103.7
102.0
101.7
102.1
102.1
101.1
100.6
101.4
101.1
100.1

99.6

98.3
97.6
96.2
95.4
95.4
95.5
95.8
96.9
98.3
98.8
98.5
100.5

99.1
98.3
97.9
99.3
100.5
99.5
100.3
100.9
102.1
99.8
98.7
98.7

99.2
98.7
99.6
98.9
97.8
98.5
100.1
99.8
99.6
98.4
96.5
96.3
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Crude oil prices, dollars per barrel of 42 gallons, Prairie Ol and Gas Company prices
for 33-33.9 gravity, Oklahoma, Kansas and North Texas crude, 1927-1929. Data com-
piled from The Oil and Gas Journal. Figures in parentheses indicate dates of price changes.

1927

Jan. 1.75
Feb. 1.75
Mar. 1.55
April 1.22
May 1.07
June 1.07
July 1.07
Aug. 1.07
Sept, 1.07
Oct. 1.22
Nov. 1.22
Pec. 1.22
1928

Jan, 1.22
Feh. 1.22
Mar. 1.19
Apr. 1.19
May 1.19
June 1.19
July 1.19
Aug. 1.21
Sept, 1.21
Oct. 1.21
Nov. 1.21
Dec. 1.21
1929

Jan. 1.21
Feb, 1.11
Mar, 1.11
April 1.11
May 1.11
June 1.30
July 1.30
Aug. 1.30
Sept. 1.30
Oct. 1.30
Nov. 1.30
Dec. 1.30

Gasoline prices, cents per gallon,
Oklahoma gronp 3, 1927-1929, by
(Figures in parentheses indicate date

1927

Jan. (1)
09

Feb. (1)
0875

Mar, (1)
0750

1.75
1.75

1.55
)

1.07
1.07
1.07
1.07
1,07

1.07
1.22
1.22
1.22

1.22

1.22
1.19
119
1.19
L19

—— ey —
(T YO T T W
moEh Mubebe

s WL
DS -

1.30
1.30
1.30
1.30
1.30

1.75

1.75
(12)
1.22

1.07
1.07
1.07
1.07
1.07
(14)
1.22
1.22
1.22
1.22

1.22
(21)
1.19
1.19
1.19
1.19
1.19

—— e =
NN L
- -l O

st
H i“g—-——w
e~

,_._.
ol
353838383

L75
(22)
155
1.22 1.22
(20)
0.97
1.07 1.07
1.07
1.07
1.07 1.07
1.22
1.22
1.22 1.22
1.22
1.22 122
119
1.19
119
1.19 1.19
119

(26)
1.19 121
1.21
1.21
1.21 121
121
121

(25)
121 L1
111
L1
111 L1l
1.30
1.30
1.30 1.30
1.30
1.30
1.30 1.30
1.30
1.30 1.30

tank car, gravity 58-60, U. S. Motor specifications,

months.

of end of week.)

(n)
09
(8)
0850

(8)
0725

(18)
089
(15)

0850

(15)

0675

Compiled from The Oil and Gas Journal.

" (25)

9875

(22)

08

(22) (29)
0625% 0560
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TABLE IV—A (Continued)
R Sept. 3 10
Apri (5) 12) (19) (26) ’ ‘hs s o775 0773
0650 0625 0625 0625 Oct. 1) (8) (13) 27 29)
May (3) (m (7 (24 31 0771 0773 0775 0773 0761
0625 0650 0650 0650 0650 Nov. (5) (12) 9 (26) :
June (7) (11 (21) (28) 0747 0748 0750 0724
July (-'3;6;5 (‘:62(; '?;696) 2%; Dec. 3) (10) (17) (24) 31
_ &8, Uz S o 066 0722 0725 0725 0725 0685
Aug. (2) (9) (16) (23) (30)
066 0638 0638 0625 0625
Sept. (6) (13) (20) (27)
06 06 0612 0612
Oct. (4) (1) (18) (25)
059 0575 0575 06
Nov. (1) (8) (15) (22) (29)
06 06 06 06 06
Dec. (6) (13) (20) (27)
06 059 0575 0575
1928
Jan. (3) (10) (17) {24) (1)
0575 056 058 058 0575
Feb. (7) (14) 0 (28)
0575 0610 0621 0617
Mar. (6) (13) (2m (27)
0618 0627 0642 0649
April (3) (10) (17 (24)
0657 0663 0684 0685
May (1) (8) (15) (22) (29)
0694 0711 0730 0757 0755
June (5) (12) (19) (26)
0766 0783 0794 0792
July (3) (10) 17) (24) (31)
0795 0813 0841 0861 0901
Aug. (7) (14) (1) (28)
0947 0968 0071 0967
Sept. (1) (n (18) (25)
0976 0973 0975 0970
Oct. (2) (9) (16) (23) (30)
0973 0974 0975 0972 0957
Nov. (6) (13) (20) (27)
0957 0933 0932 0927
Dec. (4) (11 (18) (25)
0913 0874 0871 0870
1929
Jan. (1) (8) '(15) (22) (29)
0833 0802 0800 0796 0775
Feb. (5) (12) (19) (26)
0702 0709 0707 0677
Mar. (5) (12) (19) (26)
0702 0701 0702 0709
April (2) (9) (16) (23) (30)
0721 0738 0741 0752 0756
May (7) (1) eIy (28)
0763 0776 0788 0911
June (1) 1)) (18) (25)
0925 0924 0925 0925
July (2) (9) (16) (23) (30)
0923 0895 0853 0805 0798
Aug. (6) (13) (20 (27)

0735 0753 0778 0776
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