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SPECIAL ATTENTION TO THE READER

All material contained herein 1s clagsified RESTRICTED
(Security Information).

Under no circumstances will material contained herein
be republished nor quoted publicly without specific clearance
in each inatance with both the author and the Naval War
College,

NAVAL WAR COLLEGE REVIEW (formerly known
as INFORMATION SERVICE FOR OFFICERS) was esatab-
lished in 1948 by the Chief of Navai Personnel in order that
officers of the service might receive some of the same bene-
fits as the resident students of the Naval War College. Dis-
tribution is authorized to officers of the Navy, Marine Corps,
and Coast Guard—both regular and reserve—of the rank of
Lieutenant Commander and above. It will be kept in the
possession of officers only and destroyed by burning when no
longer required.

As a reader of the articles herein, most of which are
transcriptions of lectures delivered before the Naval War Col-
lege, you share the same privilege as the resident students in
receiving the speakers’ frank remarks and personal opiniona.
As a reader, you also share the same responsibility of respect-
ing the privacy of the speakers’ expressions., This is true irre-
spective of the security classification.

The Naval War College Lecture Program has always
been of great benefit and interest to officers because the
speakers have been willing to talk frankly, thus contributing
their most objective thinking to meet the needs of the stu-
dents without having to consider the possible viewpoints and
reactions of an unknown audience.

The thoughta and opinions expressed in this publication

are those of the author and are not neceasarily those of the
Navy Department or of the Naval War College.
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PETROLEUM

A Presentation Delivered
at the Naval War College
on 9 October 19562, by

Captain John H. Morse, Jr., U. S. N.
Naval War College Staff

PART 1

The first question that probably occurs to you is: Why do we
spend so much time on Introduction to Petroleum? The obvious
reason is that the subject itself is so complex and involved that two
hours is hardly encugh time for an introduction, much lesas a real
discussion. In this introduction, we are going to try to give you the
main points that you should know and underatand about petroleum in
order to fit into the picture as a whole, or to integrate, the bits and
pieces of the information that you pick up from time to time in
newspapers, in official reading, and go forth.

You probably realize that discussions of this kind can be of
two types: the Mother Hubbard discussion (which covers every-
thing and touches very little of interest) and the Bikini bathing suit
type (which covers only the important points). Well, of necessity as
well aa choice, we are going to use the Bikini bathing suit type today.

But when we try to pick out the important points in the
petroleum picture, we find that they are frequently hidden under
masses of data. There are literally tons of information, statistics,
publications, books, and what have you on the subject of petroleum
80 that the usual novice is swamped like the student in Figure 1. We
have some thirty linear feet of such data in our War College
Library alone.

Because so much data is available, most presentations which
I have geen or heard on this subject are jammed with statistics
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fifty to the page. After a bit of that sort of reading or listening,
the statistics tend to flow in one ear and out the other. I hope

FIGURE 1

this morning you will follow the example of the obviously intelli-
gent member of the student body in Figure 2.

-
@ ™ ~ 3
=, !,z;;;;‘- : n-,\b“ﬂf-q& =
M‘A 28003,94 (R 2680 Ty
or, < e
—
——— - e Ore
116987 482,30 960
B o— LT !
vgﬂ fa § T
‘—\__Pgmo

FIGURE 2

2 RESTRICTED



RESTRICTED

and let any statistics which I give you flow gently in and out. Most
of these statistics are not intended for retention, but are for il-
lustrative purposes only. Those few which I think you might want
to retain, I will point out specifically as we go along.

For most of us in this modern day, our first contact with
petroleum begins shortly after birth, if we can bellieve the ads of
baby oil manufacturers. You can see this in Figure 81

FIGURE 3

In some cases, even before birth for some of us who were
more stubborn and required oil in one form or another to expedite
our entry into this world.

FIGURE 4
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Of course it would be a waste of my time and of yours to try
to tell you that petroleum is important, but in spite of the fact
that you are generally aware of the vital part that petroleum plays
in our personal, national and international affairs, there are a few
facts in that connection which you might find interesting. For ex-
ample: during the last war, petroleum and its products made up
over 50% of our overseas shipments. At times that percentage rose
a8 high as 65. Today, in Korea, the same general ratio holds. In
times of peace for many years petroleum has made up by far the
largest part of our international trade, both in volume and in value.
That is true because we very rarely find petroleum in large quanti-
ties; therefore, a continuous flow of international petroleum trade
is necessary.

Take another example: the petro-chemical industry. Today,
over 26% of all of our chemiecals come from petroleum—nylons,
dyes, plastics, perfumes, cosmetics, and a host of others. Today, it
is possible to clothe a2 man from head to foot in petroleum—and I
don’t mean by tarring and feathering him. He can wear nylon
underwear, dacron socks, orlon shirts, acrilan suits, nylon shoes,
styrene soles, and so forth. The petro-chemical industry is grow-
ing rapidly. At the present rate of growth, over half of our chemi-
cals will come from petroleum in another ten years.

As a final illustration of the part that petroleum plays in our
life today, let’s look at the sources of energy that we use in this
country, as shown in figure 6.
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The scale on the left is in per cent—per cent of our total energy
requirements, and the period covered is the last fifty years or so.
Notice that water power, at the top, has supplied a relatively con-
stant percentage of our energy, while petroleum and natural gas
have supplied more and more of our energy—mostly at the expense
of coal and lignite. Today, petroleum and natural gas furnish over
56 % of our total energy requirements.

It would be interesting if we could tell how much John L.
Lewis has done to influence the slope of this curve, Although his
assistance has probably been invaluable, the general trend would
probably have been somewhat the same, as you see here, even with-
out his help.

Europe, today, is around the 15% point and is depending
more and more upon petroleum. However, since she has practically
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no production of her own, it is probable that she will never depend
80 heavily upon oil as we do in this country. I would like to draw
your attention to the fact that this picture is for the country
as a whole, and that the military gets far more than 58% of its
energy requirements from petroleum and its associated products.
We, in America, depend more upon petroleum than does any other
major part of the world.,

An unusual feature of this “rock oil,” as it is ealled (the
word comes from the Greek petro, meaning rock, and oleum, mean-
ing oil—you can see that I am an accomplished Greek scholar) —an
unusual feature is that nobody knows just how it was formed or-
iginally, Most scientists pretty generally agree that it must have
come from marine deposits on the beds of ancient oceans millions
of years ago. This theory is supported by the fact that to date ne
one has ever found oil in the hard granite or volcanic rocks of the
earth, but only in sedimentary rock foundations.

I did read the other day about a rugged individualist up in
Michigan who is now down about 5,000 feet deep into solid granite
in what the geologists call the “backbone of the North American
continent.” This rugged individualist is spending five dollars a foot,
as he drills through solid granite, to prove that the experts are
wrong and that he can find oil in granite-——and oil industry is
such a peculiar thing that he may do it. Oil experts have been
wrong many times in the past.

Although sedimentary rocks are the only ones that have
yielded oil so far, we find this type of formation more generally
scattered over the earth’s surface than most people realize. Take
a look, for example, at our own country—as shown in the next
figure,
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OIL AND GAS PRODUCING STATES
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FIGURE ¢

This picture indicates that we have found gas and oil in most of
the states in this country. One state, Tennessee, has oil only and
one state, Maryland, has gas only. That includes, of course, the
Digtrict of Columbia.

While petroleum is widely scattered throughout the earth’'s
surface, finding it takes a “bit of doing,” as the British like to say.
So far, nobody has ever developed a divining rod for oil and, so far,
o0il is where you find it. Only the drill has been able to find it as
yvet. The best the expert can do is to locate what he thinks might
be a formation, which may or may not contain oil. So long as this
expert uncertainty exists, there is room for the rugged individual-
ist who has done so much for the industry during its history-—the
fellow who goes out and drills where everybody knows there is no
oil, and finds it.
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They say naval officers rank just below school teachers and
Jjust above doctors on most standard sucker lists. From my personal
experience, I think we should be “first” without any question. But,
in any event, since we are high on these lists, we may some day be
spending money to finance wildeat oil wells and we might like to
see what we are looking for. Figure 7 shows us two types of
oil trap.
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FIGURE 17

0il tends to migrate for long distances through porous sand
or conglomerate. Here, we have strata of such materials reaching
the surface in what we call “oil seepages.”” Oil seepages have been
known for thousands of years. They account for the eternal fires of
mythology. You remember that the daughter of the Pharoah of
Egypt hid the baby Moses in bulrushes along the Nile after seal-
ing his ecradle with pitch from one of these seepages. In more re-
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cent times seepages like this have been responsible for establish-
ment of the Navy's Pet Four Petroleum Reserve in the northern
tip of Alaska, and for the discovery of oil in the Middie East in
the last twenty years or so. On the right side of Figure 7 we have
one of the more common forms of trap called the “anticline” or
“dome.” As you see, it sometimes can be found by surface indica-
tions. In this figure, two porous strata are bent underneath the
dome so that a body of oil has floated to their high points over
water which is frequently present with the oil in such strata.
Natural gas under pressure is also frequently present on top of the
oil, or mixed with it. When a drill taps the body of oil, it is forced
out by the water pressure, or gas pressure, or both, and can be
classified as “water drive” or “gas drive,” depending upon the
circumstances.

Figure 8 shows two other types of oil trap. The “fault”
type is formed when slippage of the earth’s crust blocks off a
porous stratum containing oil, and the oil collects in the upper sec-
tions, Sometimes this fault can be located by surface indications
but, on the other hand, both the fault and the dome may be sub-
terranean and detectable only by instruments. A horse of a dif-

FAULT STRATIGRAFHIC TRAP

FIGURE &8
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ferent color is the stratigraphic trap, shown on the right side of
Figure 8. As you can see, there is no surface indication whatso-
ever, and frequently even the best instruments will not pick up
this type. This is the kind that is most frequently found by the
“pure” wildeatter, using “pure” in its more restricted sense. The
East Texas field is of this type. That field originally contained
gsome five billion barrels of oil—one of the biggest fields ever found
in this country, and it is still producing.

The oil business got its real start in this country back in 1859
in Titusville, Pennsylvania. In that year, a group of promoters hired
a retired railroad conductor named Drake to superintend the drilling
of a well to investigate an oil seepage which had been known in
that area for many years. They gave him the title of “Colonel” to
impress the local populace with the importance of the project. The
Drake well was a success (about 260 barrels a day), but it was
really small potatoes as oil wells go today. However, it did start
a series of similar drillings on a small scale in many sections of
the country. The oil business grew slowly from 1859 until about
1900, when another synthetic colonel, Colonel Lucas from Aus-
tria, got the crazy idea that there might be oil on top of the salt
domes that dot the gulf coast of Texas. He selected one of the
Jargest of these domes, called “Spindletop,” and started drilling
right on its top. Everything went along routinely until the drill was
down about a thousand feet. At that point, the drill stem began to
rise slowly out of the well. It came out faster and faster until it
was shot 500 feet into the air, followed by a roar of escaping gas
and a stream of oil six inches in diameter. It was our first gusher
in this country, flowing 160,000 barrels per day, and it put the

' United States into the oil business in a big way. It happened, very
fortunately, just as our infant motor industry, with its demand for
gasoline, was getting started. In the black gold of Spindletop many
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of our major oil companies got their start—Standard, Gulf, Texas,
and so forth, Houston jumped overnight from 9,000 to 60,000
people and in a short while the top of Spindletop looked like
Figure 9.

FIGURE 9

They say it was possible to step from derrick floor to
derrick floor for a mile and a half across this field without ever
touching ground. 1 show this picture for only one reason—to il-
lustrate the way not to operate an oil field.

By this sort of grab bag method which, incidentally, used
the old Naval Academy principle of: “I've got mine, bud, how are
you making out ?”’—by mismanaging fields like this we practically
destroyed many of our early fields and we lost about 80-90% of
.the oil which we could have recovered by more scientific methods.
Today, we know much better—and instead of losing 80-90%, we
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are getting 80-90%. But, because of our phat malpractice, we now
have about a million barrels of oil that lie under the ground—dis-
covered, the cream skimmed off, but unavailable unless we go to
expensive, secondary recovery methods. And when you remem-
ber that we use today about two and a half billion barrels of oil,
you can see that we have a lot of oil left that we may some day
be able to reach if we ever learn efficient methods of doing it.

This field trickled along for about twenty-five years after
this initial boom until one of the rugged individualists went off
to the side of the main dome and drilled down deeper, as you see from
Figure 10.
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FIGURE 10

Then, you see, he hit one of these fault-type traps along the side
of the dome, touching off a boom which eventually produced more
than twice as much oil as had the original boom from the top.

12 RESTRICTED



RESTRICTED

Even today, Spindletop is still putting out a trickle of oil. This,
incidentally, is a good picture of a representative fault dome. There
are some two hundred of these domes scatterd along the Gulf Coast.
Nobody knows just how they were formed, but apparently they
rose from subterranean depth millions of years ago. Their tops
now lie about a thousand feet below the surface and they are prob-
ably 35,000 or more feet deep—no one really knows how deep. About
half of them along the Gulf Coast have yielded oil.

Now that we have looked very briefly at two high spots in
the history of petroleum in this country, we come to the first really
important point which I would like to have you remember—that
the petroleum industry is dynamie, expanding, and that any graph
which we might pick would tend to show that fact. Take, for ex-
ample, the picture of the United States and world production for
the last thirty years or so, as shown in Figure 11,
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FIGURE 11
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The first characteristic which strikes you about these curves
is that they are steadily upward—there seems to be no slackening
in our demand for oil. The percentage increase in the United States
during most of this period has been about 6-7% per year, When
Kores started, it jumped to 8-10% ; and now, in the latter part of
19562, it shows signs of returning to its normal 6-7% increase
per year.

We can use the curve of U. 8. production to illustrate a num-
ber of things. For example: just as it stands it could be used to
represent consumption, since production and consumption can dif-
fer from each other only by the amount of available storage capac-
ity. As we will see later, we don’t have much storage available. If
we should change the ordinate, we could use the curve for such
things as the number of people employed in the industry, or the
amount of money invested in the industry, or, for those people who
play the atock market, it could even represent the rise in oil stock
prices. The ordinate scale on the right is in millions of barrels
per day. You can find data on petroleum in almost any form you
wish—tons per year, gallons per year, barrels per year, or any
figure you choose—but for the sake of uniformity and comparison,
we have reduced most of the slides to “millions of barrels per day”
as'a handy measuring scale.

There is another unusual thing about this curve that you may
have noticed. If I should block off the time scale at the bottom, you
would probably find it impossible to tell me where the war occurred.
In other words, there is no expanded bubble of production during the
war years such as you might have expected. Figure 12 shows us one
of the reasons.
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FIGURE 12

See how the military cut into civilian consumption during the
last war for a 21% pound of flesh without very much disturbance
in the steadily upward slope of national production and consumption
of petroleum products. During the last war, the maximum share
of national petroleum consumption used by the military was about
21%. In peacetime, it runs about 83%. It is surprising to many
people that the military normally uses only 3% of United States
petroleum production. With its Korean operations today military
consumption is about 6% of total U. S, consumption

Together with this cut into civilian consumption in the last
war, we also drew upon a large cushion of excess productive capacity
which we had at the beginning of the war. As you will see later, we
don’t have that cushion today, and we are going to find it tougher
to meet our petroleum requirements in any future war. Not only
that, but it is also going to be much tougher to cut civillan con-
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sumption—which we will have to do next time without any question.
One of the reasons why it will be harder is shown in Figure 18.

TRACTORS ON FARMS UP,
ANIMAL POWER DOWN

43 49 J
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FIGURE 18

Notice how animal power has been going steadily downhill on
our farms, while the tractor has been climbing a steeper and steeper
slope. No matter how many billions Congress may appropriate to en-~
courage sex on the farm, or how enthusiastically the barnyard may
cooperate it is still going to take us a long time to bring our animal
power up again and replace some of this mechanjcal power. In the
meantime, we must eat and probably supply food for much of the
rest of the world as well. This is only an example, and not the most
important one. Another illustration is found in the dieselization of
our railroads. Today, we use some 10,000 diesel engines. During
the first six months of this year we added 1,400 new engines—and
only eight of them were coal burners. We are just not building
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coal burners for our railroads—and we won't so long as the diesel
has a two-to-one fuel cost advantage. Obviously, it is impracticable
to convert a diesel to a coal burner. As a final example: many in-
dustrial plants of all kinds are shifting rapidly from coal to oil.
Fortunately, many of these can be converted back in times of emer-
gency—but many of them cannot.

Returning to our production picture of Figure 11, we see
another interesting point right after the war. All of the experts
expected that after the war this curve would drop, or would at
least level off—which merely proves that oil experts, like stock
market experts, are frequently wrong. Looking again at Figure 12,
we have a closer view of what actually happened,

Notice that after the war our civilian consumption, instead
of rising gradually, jumped almost straight up to absorb all the ca-
pacity released by the military and pushed the industry hard for
geveral years (clear into 1949) just to meet the tremendous and
unexpected increase in civilian demand. There was no surplus ca-
pacity during those postwar years. Suddenly the experts were
wrong again in 1949, Instead of the steadily increasing demand
which they had come to expect, there was a sudden drop in con-
sumption. We know now that it was due to a mild business reces-
sion, combiped with a mild winter. Those factors are now history,
and the curve of petroleum demand is now rising normally again.

Just to prove that the experts aren’t always wrong, we have

this same curve in bar form—at least the latter part of the curve
in Figure 14.
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FIGURE 14

The bars of this figure show the rise from 1947-1948, the drop in
1949 and the, again, a rise in the first quarter of 1950. This fore-
cast was made about eighteen months ahead of time and hit the
figures right on the nose. At the end of 1950 and the beginning of
1961, we were using just about 7 million barrels per day. We have
gone up a little since then to about 7.4 million barrels per day
at present, I said before that you should not attempt to remember
any statistics, but this round figure of 7 million barrels a day is one
you might like to keep in mind for reference purposes, Total U.S. con-
sumption of petroleum products iz roughly 7 million barrels per day
at the present time. If you want to add an even 5 million to that,
you can get world consumption (including Russia)—world con-
sumption is about 12 million barrels per day at present, but inereas-
ing steadily, as we have indicated before.
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We have looked at & few of the reasons for this steadily ex-
panding consumption but here, briefly, are a couple more in
Figure 16.

MOTOR VEHICLES IN'USE

i
MILLIONS

OIL BURNERS IN USE
FIGURE 15

The numbers of motor vehicles and oil burners have both been in-
creasing yearly. Both are important in the petroleum picture be-
cause about 2§% of our national production of petroleum goes into
transportation—of which motor vehicles are a major part—and an-
other 256% goes into space heating—in which oil burners play an
equally important part.

By this time you are probably convinced that the petroleum
industry is steadily expanding with no apparent end in sight. If
you are so convinced, we can now spend a little time looking at some
of the problems which we face in meeting this increased demand.
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The usual oil pool during its history goes through a typical life
cycle. It usually produces initially at a high rate of production,
then drops off fairly rapidly to a much lower rate which it main-
tains for a relatively long period, depending upon the amount of oil
in the pool, geological atructure, gas or water pressure, and many
other factors. The size of our finds is important because 60% of our
oil today comes from 2% of our largest fields. While the size of our
newly discovered fields has been going ateadily downward, the ef-
forts that we have expended looking for oil (as shown by the curve
of exploratory wells in Figure 16) have been stepping up. Not
only have we been drilling more wells, but we have been drilling
them deeper. More wells and deeper wells both represent greatly
increased exploratory expense.
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FIGURE 16

Let me pause for a minute to explain that “exploratory” or
‘wildeat” wella (looking for new oil) comprise only a small per-
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centage of all the wells we drill—at the present time, 17%. In
addition to wildcat, or exploratory, wells we have “development”
wells which are drilled around the edges of pools to determine their
exact dimensions. Remember that we said that only the drill will
definitely locate oil. Then we have “service” wells, through which
we pump water or gaa under pressure o increase production from
an already producing field. And, finally, we have the ordinary
“production” well, that is drilled in accordance with engineering
principles of best spacing for any given field.

Figure 17 shows us what has been happening to our wildcat
situation. Remember that the wildcat well is seeking new pools, un-
discovered fields. Notice how we have had to drill more and more
wildeats for each million barrels of oil that we have produced since
1937. The curve is going right on up. We estimate that in 1960 we
will drill about three times as many wildcats for each million barrels
of oil as we did in 1987, The same sort of thing is happening
to the wildcat percentage of our total wells drilled. In other words,
more and more of our drilling effort is devoted to the search for new
oil. Twenty-five per cent of our drilling effort will be so employed
by 1960.
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FIGURE 17
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Figure 18 shows similarly unfavorable trends in the figures
for dry holes or unsuccessful wells. Both numbers and per cent of
failures have been increasing during this period. In other words, we
are having less and less success as we keep looking harder and harder
for oil. The same thing is indicated in the curve for the number of
barrels of oil that we find for each wildecat drilled—we have been
finding leas and less oil for each wildecat. All such factors, combined
with recent inflationary trends, have added tremendously to the
costs of finding new oil.
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FIGURE 18

Just to give you a few sample figures. The average well in
this country costs over a hundred thousand doliars. Three or four
hundred exploratory wells drilled in the Louisiana area in the last
few years cost about $300,000 each. In Canada, the Imperial Oil
Company spent over 20 million dollars drilling 110 dry holes in the
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last ten years looking for the big fields that were eventually found
in Alberta. One of their wells cost $1,600,000—and was dry. Even
the United States government has recognized the risk involved in
such & business and since 1926 has permitted a 2714% income
tax depletion allowance on oil incomes. President Truman has been
trying to reduce this depletion allowance which he calls a tax loop-
hole, now that he is reaching the bottom of the tax barrel. I don’t
believe Congress will go along in this attempt.

Although discovery of the new oil we must have is becom-
ing more and more expensive and difficult, so far in this country
we still find it if we look hard enough.

In Figure 19, the dotted line indicates numbers of wells
drilled each year. Notice that it rises from depression days; stays
more or less level during the war years, except where the lack of
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drilling supplies (steel tubing, etc.) lowered it during the middle
of the war; and then rises again after the war. Additions to proved
reserves, represented by the vertical bars, have roughly followed
the drilling curve—more wells, more oil found; fewer wells, less
new oil found.

We mentioned before that the average well is getting deep-
er. If that were not the case, the line for footage drilled would
have been parallel to the curve of numbers of wells drilled. How-
ever, the curves separate somewhat toward the end, indicating
that we are having to drill wells deeper and deeper—and deeper
wells are much more expensive than shallow ones,

Figure 20 shows us much the same thing. During the war
years, when we could not drill as we should have done, our esti-
mated productive capacity as a whole dropped. After the war,
when we resumed heavy drilling, our national productive capacity
rose again.
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What provides the incentive for this kind of exploration
which we must have to maintain a healthy oil industry? Like
most things in this country, it is a matter of doliars and cents.

Figure 21 might just as well have been called “erude oil price,”
because it represents a return to the well owner, Notice that oil
prices rose from depression days, levelled off pretty much during
the war, rose again after the war, and then dropped off in 1949
with the minor busineas recession of that year. During the war
we were unable to drill because we didn’t have the tubing and
drill pipe that we needed. Therefore, the drilling curves which you
saw before and the proved reserve figures followed that drilling
equipment availability ecurve.
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For many years this was an up-and-down sort of cycle of
crude price and availability. The price of crude would go up be-
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cause of scarcity, drilling would increase, a surplus of oil woula
be discovered, crude prices would drop, drilling would stop, and the
cycle would repeat itself, For the last ten years or so the varia-
tions have been greatly reduced by both government and industry
action, and you can see from Figure 21 that the curve is quite
steady now.

An important conclusion to draw from a picture such as
this is the fact that a good price for crude oil is essential for the
healthy oil industry we must have in time of war., We cannot de-
pend upon developing a healthy industry after war starts, and
only a healthy industry will give us the petroleum products which
a war will demand. For example: it takes approximately five years
to develop a producing field from the time it is first discovered.
Therefore, we will fight any future war largely with the fields
already developed when the war starts. For this reason, setting
aside and shutting in large reserve pools is not the entire answer,
We must have access to a large number of pools which are already
producing. A reasonable price for crude oil will insure the discov-
ery and continuous development of such pools.

You have undoubtedly recognized by this time that we are
freely applying another Naval Academy proverb, “the picture works
the prob,” and have used many slides and graphs, We had some
complaints after the Atomic Energy presentations that the fluor-
escent diagrams were so bright as to disturb sleepers. There-
fore, we carefully checked these alides and eliminated the bright
colors. We realize that this is early in the year and that your
sleeping habits are not firmly established as yet. By the end of
the year you won’t require such pampering, and I can guarantee
that you will be able to sleep through any kind of lights and any
kind of noises that the speaker may frantically generate on the
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piatform. We are giving you a break here in the first part of
the year.

We mentioned earlier that there was a cushion of excess
petroleum productive capacity in this country at the beginning of
the last war, and that we used this cushion (together with a 2114
cut into the civilian economy) to carry us through the war without
much expenditure for increased petroleum facilities.

Figure 22 shows that excess capacity in 1940-1941—about 26% at
the rates of consumption at that time. During the latter part of the
war and after the war we exceeded our “most efficient productive”
{M.E.P.) rate for a time, and then followed it closely until we
could acquire a little surplus capacity in 1949-50. Now we are right
back again using our full capacity, with Korea under way. Today,
we have no excess productive capacity as we did at the beginning
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of the last war, or at least any cushion we now have would disap-
pear immediately if our imports were cut off.

Incidentally, you may notice that the data on some of these
slides end about 1950-1951. It takes a great deal of time for the
Visual Aids people to make these slides and I have not felt it
worth their time to make new ones so long as we are using the
curves only to indicate trends. So long as the trend has not changed
appreciably, I have used older slides and will point out changes if
any have occurred since the date of the slide. There have been
very few such changes in the last year or so since the slides were
originally drawn.

In the middle of the curve of Figure 22, we have an inter-
esting point. The small dark area above the line shows how we
exceeded our maximum efficient productive rate in this country.
Every cil field has a rate of production which is most efficient for
that field. If we exceed that rate, we permanently lose some of the
oil which we would have recovered had we stayed within the maxi-
mum efficient rate. Today, with the emergency over, state regu-
latory commissions very carefully control production of their fields
80 that we do not exceed that rate and lose any oil which we might
have recovered at lower production rates,

We mentioned previously that we are producing today from
gome 4,000 producing pools in this country, which are shown in
Figure 28.
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You see them scattered through the Gulf coast section, out through
the producing areas of Texas (west Texas and middle Texas), up
through Oklahoma, the mid-Western section of the country, and
out through the eastern side of the Rockies and the West Coast.
The Scurry County field in central, or west, Texas represents a
very important discovery of two or three years ago; it is one of
the big additions to our reserves in the last few years, Then, many
of you may have been reading about the Williston Basin where they
have found some exciting new discoveries in the last year or so—
50 much so that the companies which are heavily invested in that
area (like Amarada and Northern Pacific, and so forth) have had
their stock go up phenomenally in the last couple of years. This
Williston Basin extends clear on up into Canada, as we can see In
Figure 24.
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FIGURE 24

Canada has quite a lot of possibilities, but Canadians
(through the oil section, at least) are a good bit like Texans—
you sometimes have to discount their estimates of probabilities.
We put an outline of Texas over this area just to show you what
the possibilities may be in Canada. As I say, the people of Alberta
are a good bit like Texans—they raise cattle and tall stories; they
have wide, open plains, and the same general breezy attitude, In
fact, they have imported a number of real Texans to help develop
their oil industry. You probably have heard about the oil discov-
eries in Alberta. Canadian reserves, largely in Alberta, are now
estimated as about 1.2 billion barrels, which is not very much when
compared with the United States similar reserve estimates of about
30 billion. But Canada does have real possibilities. Notice the
large area which may contain oil to be discovered by thorough
search. Most of this area has not yet been investigated thoroughly,
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Getting back to the U. S. picture of Figure 23. Within
the black areas of this figure there are some 470,000 pro-
ducing wells—a tremendous number, The average production of
each of those wells is only twelve barrels per day, a phenomenally
low figure. Many of our wells (about 60% of them) are producing
only three or four barrels a day, just on the edge of economical
production, With this wide dispersion, our petroleum production
is not very vulnerable to bombing.

While we are still talking about production, let’s see how

we compare with the rest of the world in that respect. Figure
256 shows that we produce in this country 52% of all the
world’s oil today; Venezuela, another 14% ; and all the rest of the

Western Hemisphere only 5% —which is sometimes surprising to
people who think that Canada, Mexico, and other areas of this
hemisphere are really important as oil-producers. They are not
as yet. The Middle East accounts for about 17% of all the world’s
production; Russia, about 7% ; and the rest of the Eastern Memi-
aphere (including the Far East) only 4%. Dividing this into hemi-
spheres we have about 72% for the Western, and about 28% for
the Eastern. Notice from this picture that there are really only
two major producing aress in the world today: the Gulf or Mexico
area and the Middle East.
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1930
10,385,162 BARRELS PER DAY |

UHITED STATES
821

oy MIOOLE EART
18.4%

VENETUELA ’
4.4
nruu: \—-%
a2% oTHERY
%
LELIM it HewIsPuERE 203
FIGURE 26

RESTRICTED 31



RESTRICTED

I am very glad to say that the contribution by our country
to world production is steadily decreasing. During the history of
the oil industry, we have supplied over 63% of all the world’s oil.
But this percentage has been coming steadily downward. Last year
it was 54 % ; this year, 62% ; and it is still decreasing as the Middle
East comes more and more into the picture, This trend is emphasized
by the fact that a few years ago we shifted for the first time in
many years from a net exporting to a net importing position, as
shown in Figure 286.

e United States Foreign Ol Trade
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FIGURE 26

Notice that ever since 1922 our exports exceeded our im-
ports until in 1947 the curves crossed and began to separate quite
rapidly. This separation is continuing, although it was inter-
rupted temporarily by the Iranian crisis. At that time we stepped
up our own production and exports temporarily to help fill that
hole. Now that production from other areas of the Middle East has
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compensated for the loss of Iran, as we will see later, the separa-
tion of imports-exports in this country has resumed its upward
course. We are becoming more and more an importing nation, much
to the distress of the so-called “independent’ producers in this
country. What little exporting we now do is in the form of fin-
ished products such as lubricating oil and high octane gasoline, We
make 756% of the world's lubricating oil, and an even higher pro-
portion of its high octane gasoline.

Figure 27 shows the shift in international oil flow in the
period from 1938 to 1950. Notice that in 1938 Venezuela sent a great
deal of oil to Europe; the United States made quite a contribution to
that area; and the Middle East a relatively minor contribution. The
Far East was turning out a small trickle of oil in both yeara. This
would be a good place to point out that the Far East is not a major
producing area—in fact it has never produced enough for its own de-
mands and has always imported from the United States or from the
Middle East. It is true that Far East oil is of very high quality. It
is almost good enough to burn as it comes from the wells. But it
is not very important in quantity. Notice that in 1950 Venezuela
had tremendously increased her exports—mostly to the United
States—with little decrease in her European shipments. On the
other hand, the United States had practically stopped European
exports by 1950. The Middle East has made possible the tremendous
- increase in European consumption and now supplies several other
areas of the world as well.
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INTERNATIONAL FLOW OF
B CRUDE OIL AND PRODUCTS

FIGURE 27

8o much for production. This would be a good time to look
at our ‘‘reserve” picture. But before we discuss reserves, we ought
to consider some of the terms that are used. “Proved” reserves
are very conservative estimates of oil that we have left. They are
conservative estimates of oil that has been discovered and that we
know that we can extract by present-day recovery methods. Such
estimates have always been very conservative and as a result of
such conservative policies we have always had more oil than we
thought. You have heard it said, perhaps, that the oil industry has
been on its last derrick legs ever since the first well came in in
Pennsylvania in 1859. Or, to put it another way, all of the oil
which we have in our engine crankcases today was declared non-
existent nine years ago.
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Contrasted with such conservative proved reserves, we have
“estimated” reserves. Estimated reserves are based upon known,
geologically favorable areas, assumed improvements in recovery, and
so forth. But, bearing in mind that any figures you see on reserves
are estimates at best, let’s see what the experts say we have. Figure
28 gives us that picture. The experts say that today, or at the end of
1951 as the latest available figures, we had about 28 billion barrels of
oil remaining, or as “proved” reserves. The dotted curve of Figure 28
represents yearly ratios of production each year to the “proved” re-
serves at the end of each year. In other words, it might be called a
curve of “years supply remaining.” This is not strictly true, because
at lower values of this ratio production rates decreased to such an
extent that all of the known oil could never be extracted within
the period of years that it should theoretically last.

Notice that this curve of ratios (year’s supply remaining)
has slowly decreased. While this rate of decrease appears relatively
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low, there are factors on the other side of the fence that we should
examine before we take this optimistic picture at face value. Let's
see how the points for such a curve were computed in 1950, a
typical year.

CHANGES IN 1950 IN PROVED U.S. RESERVES
OF CRUDE OIL
(MILLIONS OF BARRELS)

TOTAL PROVED RESERVES AS OF DEC. 31,1949 24,649
REVISIONS OF PREVIOUS ESTIMATES — — — e +663
EXTENSIONS OF OLD POOLS & o e e e e e e e 1,334
NEW RESERVES DISCOVERED IN 1950 IN NEW

FIELDS AND IN NEW POOLS IN OLD FIELDS o — — — — . — 568
PROVED RESERVES ADDED IN 1980 _ | o e e e e 2,863
TOTAL PROVED RESERYES AS OF DEC. 31,1949

PLUS NEW PROVED RESERVES ADDED IN 1980 — — — — — eT,212
LESS PRODUCTION DURING 1980 — —  — o e 1,944
TOTAL PROVED RESERVES AS OF DEC.31,1950 285,288
INCREASE IN RESERVES DURING 1980 - — — — — 8l9

FIGURE 28

Figure 29 indicates that to reserves at the end of 1949 we added
three things: first, revisions of previous estimates. It has been
said that we find much of our oil each year by pushing a pencil,
and that is true As a newly discovered field goes into production
the estimates of its size and eventual yield may change radically
as more technical information on field characteristics becomes
available. Usually the revision i3 upwards, due to the initial con-
servative estimates which are normal. So much of our new oil
comes from computation. Secondly, by extension of old pools. Re-
member that the limits of a pool can be established only by drilling

36 RESTRICTED



RESTRICTED

until the edges are located: only the drill will positively prove the
presence or absence of oil underground. In our typical year of 1950
we added a billion barrels of oil by just this extension of old pools.
Finally, we have the truly new oil, new fields, or new pools in old
fields. Notice that these truly new discoveries are a relatively small
proportion of the total additions to reserve figures, Adding these
three sources of revised estimates gives us, in this case, about 2.6
billion barrels addition for 1950. Adding this to the previous 24
billions gives us about 27 billions, Subtracing production during the
year of 1950 gives about 25 billions for reserves at the end of 1959.

Going back to the reserves picture, as shown in Figure 28, we
see that by such computations, by pencil pushing, it is possible that
reserves shown in the latter years of this figure were actually dis-
covered years earlier than the picture would indicate. Some of
our best oil experts (those who are right most of the time) think
that the ratio curve we discussed earlier reached its peak in 1938,
and that we had discovered some 28 billion barrels of oil at that
time—and didn't know it.

We might look next at a picture of our reserves compared
with those of the rest of the world, as shown in Figure 80. This
is quite a different picture from that of production. The United
States today has only 2714% of the world’s proved reserves;
Venezuela, 10%, and the rest of this entire hemisphere, only 3.9
or 4%. Remember that this is “proved” reserves—oil that we know
is there and that we can get. The Middle East has 50% at least—
nobody really knows. I am told by “sources usually considered
reliable,” to use the newspaper phrase, that the companies involved
in the Middle East concessions are very careful, for g number of
reasons, not to say just how much oil they really think is in each
concession, In any event the reserves are tremendous; or to use
Hollywood terms, colossal—at least half of the world's “proved”
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reserves todey. Russia has only 5.8%, and the rest of the Eastern
Hemisphere only 214 %. This gives a hemispherical division of re-
servea of 41% for the West, and 59% for the East.

WORLD CRUDE OIL RESERVES
END OF 1950 '
TOTAL 95,2080,124,000 BARRELS
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——————— Ny,
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FIGURE 30

By comparing Figures 256 and 80, you will see a disturbing
gituation that needs little comment from me. From our 27% of
the world’s reserves, this country is producing over 52% of the
world’s oil. There is one other factor which I would like to mention
here. Notice that Russia produces only 7% of the world’s “proved”
reserves. Because of that fact, I am not going to spend much time
discussing the Russian picture except to point out that we think
they have about a million barrels a day produetion, including what
they steal from the satellites. We also think that this is sufficient
for them fo support a limited sort of war—at least so far as petrol-
eum ig concerned. You remember that Germany did pretty well on
400,000 barrels per day—total produetion of petroleum produets.
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Russia does have tremendous future possibilities, as we will see in
a moment. Her prospects of using Middle East oil are not very
good. You will see in some of the later Strategic Area Studies of
the Middle East that Russia faces very difficult problems in getting
Middle East oil across the mountains or around by sea, since she
has so few tankers. Building a pipeline is not too practical, and
the railroad facilities are very inadequate for quantity oil shipments
between Russia and the Middle East and very vulnerable to bombing.

Let’s see what the future discovery prospects in the world
appear to be, as shown in Figure 31.

CLASSIFICATION OF THE PETROLEUM
POSSIBILITIES OF THE WORLD

.‘!;..3‘:3 .

B MOST FAVORABLE UNFAVORABLE
(] POSSIBLE

FIGURE 31

This figure shows the most favorable areas for future discoveries.
Notice that such areas extend from the northern tip of Alaska
(where we have the Navy’s Pet Four Project) down through the
North American-South American continents, clear to the tip of
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South America, Notice the tremendous possibilities in Russia. We
are indeed fortunate that Russia lacks the know-how, the technical
ability, to develop those possibilities as yet. She is doing every-
thing possible to get petroleum technique, material, and equip-
ment from this country—but we have effectively shut off that flow,
we think. I might point out here that the U. S. has more in-
tensively explored its oil possibilities than any other section of
the world. We have drilled one well for every twelve square
miles in this country. The rest of the world has drilled about one
well for every five or six hundred square miles,

We have seen how it is becoming harder and harder to find
the oil that we need, and more and more expensive. Most experts
agree that some day (in fact it is obvious—even an expert can
tell)—that we are some day going to reach a point where we can-
not meet our increased demands from our own production. There
is congiderable disagreement as to just when that point will be
reached: some people say as early as the next five years; others,
twenty, thirty, forty years in the future. But, some day we will
reach it. When we do, what alternatives will we face? Of course
we can increase imports, as we have been doing recently. But if we
do, we create several undesirable conditions. For example: we be-
come dependent upon foreign sources, and even though supplies
may be as close as South America, that is not a good situation.
Another thing which we do by increasing imports is to discourage
the aggressive oil industry which we must have in this country to
fully develop our own posslbilities.

A final alternative is to create a synthetle oil industry—and
our prospects in that direction are better than most people realize.
Figure 32, shows what we can get in liquid fuel products by converg-
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ing all of the limited materials into liquid form, as we can do today by
of the limited materials into liquid form, as we can do today by
modern techniques—when it becomes necessary, or economically
feasible to do s0. Coal could give us 5,000 billion barrels of liquid
fuel products. Remember that our annual consumption of petrol-
eum today is about 2.6 billion barrels. In products related to coal,

ESTIMATED UNITED STATES OIL RESOURCES
IN BILLIONS OF BARRELS

ﬁ
COAL (CONVERTED INTO GASOLINE)
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FIGURE 32

we have some 900 billion and 750 billion barrels additional. In oil
shale (porous rock heavily impregnated with 0il—30 gal/ton in good
shale) we have some 300 billion barrels of oil. All of these figures
are estimated guesses, at best; no one really knows, and estimates
vary greatly, But there is agreement that we have tremendous re-
serves-—some say enough for 1000 years. Shale alone is plentiful
in western areas of the U. 8., through Colorado where the Navy
has shale reserves, and other gections, In Canada there are vast
quantities of “‘tar” sands, which are sands impregnated with petrol-
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eum products. The Canadian areas are called the “Athabaska Tar
Sands”—up in the center of Canada—about 275 billion barrels.
The continental shelf around our own country (ocean floor less than
& hundred fathoms deep) may contain 100 billion barrels of natural
petroleum, as a rough guess. Natural petroleum by “estimated”
reserve computation—not “proved,” but “estimated”—may be 50
billion barrela in this country. Natural gas is possibly some 15 bil-
Hon barrels if converted to liquid form.

Congress became interested in this picture about 1944, and
directed the Bureau of Mines of the Department of Interior to in-
vestigate the economie, scientific, and engineering possibilities of
a synthetics industry, in conjunction with private industry, As a
result of this directive the Bureau of Mines established shale mining,
retorting, and refining operations on Navy shale oil reserves in
Colorado, and one or two pilot plants for the synthesis of coal at
other locations.

Whenever the Bureau has published estimates of costs by
these various methods, the petroleum industry has usually denied
their validity. To end such arguments, the Bureau of Mines re-
cently asked industry to appoint a committee to analyze the Bureau
figures and make industry estimates of costs for liquid fuel prod-
ucts made from oil shale or coal. Figure 33 shows the industry
estimates.

The industry said that if we set up a productive capacity
of about 30,000 barrels per day, for each of those barrels per day
capacity we would have to spend (if we used coal) about $19,000;
in terms of steel, about 8 tons of steel; and in terms of man-hours,
about one and one-half man-hours. In man-hours required for
operating expenditures, you can see that shale would require far
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leas than coal. In end product cost per gallon, the essence of the
picture, gasoline, if made from coal would cost 43.6 cents per gal-
lon (according to industry), and 14.7 cents per gallon if made from
shale. Gasoline, as produced from natural crude, now costs about
12.5 cents per gallon, The industry and the Bureau of Mines agree
fairly well on costs using shale, but are far apart on costs from
coal. The Bureau of Mines (the government) estimates cost per
gallon of gasoline from coal as 15, 16 or 17 cents. The subject
still is under discussion, and government and industry are still far
apart on the question.
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FIGURE 338

The important thing to notice is that shale, by unanimous
agreement, i pretty close to petroleum today in cost of end pro-
duct. The industry says that as soon as it becomes economically
feasible to make petroleum from shale, petroleum companies will be
the first in the field. Toward that end, a number of companies
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have already set up their own shale reserves and designed and
built pilot plants to experiment. However, no companies have yet
gone into synthetic fuels on a large scale. The Bureau, on the
other hand, says that we ought to be in the business teday; we
ought to be established in this thing and getting some of the in-
formation by fairly large-scale operations. You may remember that
last year the Secretary.of the Interior, Oscar L. Chapman, asked
Congress for 400 million dollars to subsidize a private synthetic
plant, and that Congress turned him down.

Getting back to the over-all synthetic picture of Figure 382.
We have already discussed coal products and shales. In tar sands,
Canada within the last year has granted concessions to five dif-
ferent companies (some of them foreign) to work these sands. Qil
has already been extracted by several different mthods, and the
general opinion is that it can be done economically with a little
development of procedures and equipment.

So far as the continental shelf is concerned, you probably
remember that the oil is the subject of violent argument between
the Federal government and the states. Until the argument is set-
tled, there will be little concrete investigation of this possible 100
billion barrel reserve of natural petroleum. Besides, there are a
number of technical problems involved in deep water drilling which
must be solved.

Petroleum from natural gas has been mentioned before.
A plant to synthesize natural gas is now in operation in Texas, but
since natural gas is such a fine fuel as it is, and the supply is rela-
tively limited in comparison to other sources of liquid fuel, it
probably will never be synthesized to liquid fuels to any great
extent.
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The important point to remember about the entire syn-
thetica picture is that we do have tremendous possibilities—a
thousand years supply, or more. I am convinced that a technology
which could develop the atomic bomhb can develop a synthetics
fuel industry on an economical basis when, and if, necessary. On
the other hand, don’t forget that to establish such an industry is
tremendously expengive in terms of steel, money, and manpower,
It has been estimated that it would take at least five years to set
up even a small segment of this sort of industry. If we face that
task during a time of emergency, when there are unlimited demands
on our materials and manpower, we are giong to find it a tough
problem indeed.

I think we had better stop now for a fifteen or twenty-
minute break before the second part of the presentation.

PART II

In starting the second section of this discussion, we should
run quickly through the major points covered in the first part,
The first such major point is that the petroleum industry is a
dynamic, expanding one, and almost any graph you might choose
would effectively show its growth—and the apparently endless de-
mand for petroleum products.

Secondly, we no longer have the cushlon of excesa productive
capacity with which we began the last war; we are pushing our
productive capacity close to its limit today to meet current demands,

Thirdly, our bite into the civilian economy for petroleum
products to finance any future war is going to be more difficult than
in the last war, and is going to hurt more. Civilian consumption
of petroleum products takes on a more and more essential charac.
ter as time pasgses.
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Fourthly, we must continually find and tap more oil pools,
but such discoveries are becoming increasingly difficult and ex-
pensive every day. Our success ratio is also falling.

Fifthly, with 27% of the world’s proved reserves we are
producing 52% of the world’s oil.

Sizthly, although we seem to have more proved reserves to-
day than ever before, according to many experts, the ratio of re-
serves to production is decreasing generally, and eventually we
can no longer meet U, 8, demands from our own fields.

Seventhly, when we reach that point, we can turn to syn-
thetic liquid fuels if that apears the best course at the time. We
have possibilities along that line to last for a thousand years or so.

Leaving the review and going on to the next point for this
-gecond period, I would like to stress that the petroleum industry is
an integrated one, There are four phases of particular concern
to us in the military. All of these phases are equally important.
For example: if we have insufficient produetion, we cannot get
enough oll; If we lack refining capecity to handle our production,
we can't get the kind of products we need; if we don’t have
transportation, we can't get the crude or products where we need
them; and if we lack storege eapaoity, we won't have them when we
need them. All these phases are interpendent and equally im-
portant, although most of us are unaware of that fact when we
ask such questions as: “Why don't we incresse our production to
fill our needs?’ It isn’t that simple; production expansion means
expansion of all other phases to handle the increased output.

Let’'s look now at the refining picture in this country, as
shown in Figure 84,
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FIGURE 34

The black areas represent some 376 refineries. For economic
reasons, we find refineries concentrated near either major pro-
ducing areas or major consuming areas., We algo find them in
large units because that is their most efficient form. We see large
units because that is their most efficient form. We see them scat-
tered through the producing areas of Oklahoma, through the pro-
ducing and consuming areas of the Middle West, the consuming
areas near New York, and ocut through the West and West Coast
regions.

About twenty-five of our largest refineries process about
56% of all of our crude oil and produce about 66% of our high
octane gasoline. It has been estimated that twelve atomic bombs
on exacily the right spois might get all of these twenty-five large
units. Or, nineteen atomic bombs dropped on exactly the right
points might knock out about 57% and 76% of our crude and
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high octane capacity, respectively, This statement applies only
to atomic bombs. Experience during the last war indicated that
refineries in general are quite resistent to conventional bombing,
because they consist of several independent units. If some units
are damaged, they can be by-passed and the plant as a whole con-
tinued in operation.

Again, for maximum efficiency, refining is a twenty-four-
hour-a-day, 3656-day-a-year process. Maintenance is accomplished
by shutting down individual units, not the entire plant. Therefore,
the refining part of the petroleum industry can run indefinitely
at 90% of its rated capacity. In emergency, it can operate at
956-96% for montha at a time. Today, we are running very close
to that 956-96%. In other words, we have no excess refining ca-
pacity today—just as we have no excess productive capacity. How-
ever, in the case of refining, we have an “out” which is not available
to stretch our production. This “out™ lies in the type of product
which we in the military (or civilian economy, for that matter)
demand from the refining industry.

This is illustrated by the picture of Figure 356. Figure 3b
indicates that if we demand JP-1 fuel for all our jets during
a war which lasts five years (indicated by the five vertical
lines), then very early in that war we develop a deficit of jet
fuel. We could not begin to meet. our requirements. The deficit
would increase and remain high during the entire period of the war.

We could completely reverse that picture by a very simple
process—just change the fuel, as shown in Figure 36. Just by
changing to JP-3, we can reverse the picture and provide a
very large surplus early in the war, retaining a comfortable sur-
plus all the way through. The jet engine doesn’t really care which
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FIGURE 86

of these fuels it uses. Of course the difference in the supply pie-
ture comes from the fact that one of the fuels is mostly kerosene,
which comprises about 6% of the average barrel of crude; while
the other jet fuel is mostly gasoline—a low octane gasoline. Forty-
four per cent of the average barrel of crude can be made into gaso-
line if we wish to rob all other consumers to concentrate on gasoline
production.

The important thing to remember from these last slides is
that we in the military have a tremendous say about our national
refining capacity. Before we blithely wave our hand and say:
“Give us nothing but the best,” we ought to be fully aware of

what we are doing to our refining capacity and our over-all war
effort.
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FIGURE 36

Figure 37 shows how our refining capacity compares with
that of the rest of the world. Notice how we greatly overshadow the
rest of the world in numbers of refineries, crude capacity, and
cracking capacity. We have practically a monopoly of cracking ca-
pacity. Europe would like to bring herself up as much as she can in
all these categories, but we are being very careful to insure that
any new refineries built with E. C. A. funds are beyond reach of the
Russians. This precaution adds still further to this top-heavy pic-
ture. Loss of the Abadan refinery in Iran is not fully reflected in
Figure 37. If you take that into account, the refining picture is
even more one-sided.
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Before leaving refining, I would like to mention briefly the
tetraethy! lead picture. Surprisingly enough, all of the tetraethyl
lead which we produced in this country comes from two plants—
one in Deepwater, New Jersey, and the other in Baton Rouge,
Louisiana. By restricting the tetraethyl lead that went into civ-
ilian gasoline for a period of eighteen montha or so after the Korean
War atarted, government and the industry have built up a fairly
satisfactory stockpile of tetraethyl lead. However, if these two
plants were destroyed it would require at least a year to replace
them and during that time we would have to be very, very care-
ful in our use of tetraethyl lead. We will be leas dependent upon
tetraethyl lead (an essential ingredient of aviation high octane
gasoline) as we shift more and more to jets. That may be one of
the reasons why Russia has shifted so rapidly to the jet. We know
that she is extremely critical in her high octane production capacity,
and she may be shifting to jets to use lower grade fuel—among

other reasons.
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So much for refining. Qur next phase is transportation.
Wherever the length of haul and the volume of flow justify high
initial investments, the most economical method of transportation
for petroleum products is the pipeline. Consequently, we see in
this country a tremendous network of these crude oil and product
pipelines, as shown in Figure 38.

CRUDE OIL & PRODUCTS PIPE LINES & REFINERIES

FIGURE 88

The seratches on that map represent some 170,000 miles of
pipeline, averaging about 1014 inches or more in diameter. They
represent an investment of about 2 billion dollars and transport
about 76% of all of our erude and petroleum products. In Russia,
by contrast, pipelines handle about 10% of the petroleum flow.
The rest moves by slow, inefficient railroad tank cars. No other
nation in the world has a network even approaching ours, although
some areas of the world do have individual pipelines (usually
built by American companies) that exceed our largest in capacity
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and length. A good example is the pipeline carrying Arabian oil
from the Persian Gulf to the Mediterranean coast. Figure 39
shows this line.

b 1
|

OIL PRODUCING REGIONS OF |
THE MIDDLE EAST .
OIL FIELDS

A Rerineries
— EXISTING PIPE LINES
—— PROPOSED PIFE LINES

FIGURE 3%

TAPLINE (as it is called) carries about 300,000 barrels a
day over Arabian deserts, to the Mediterranean coast. Eventually,
the line will handle 500,000 barrels per day. When it first went
into operation, it was estimated that the line would save about
656 tankers making the long haul around the Arabian Peninsula
through the Red Sea and the Suez Canal. Since the line has been
in operation, European demand has jumped so rapidly that those
656 tankers are still working on the same old haul, and the new
line is also pouring its 800,000 barrels a day into the Mediter-
ranean. That gives you some idea of how fast Europe is in-
creasing her consumption.
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Looking back to the erude oil pipelines again, ag we saw
them in Figure 88. I want to point out the interprovincial pipeline
which has just been built from fields in Alberta to the Great
Lakes section of this country. Until this pipeline was built, pro-
duction from Alberta fields had to be gshut in—no place to go,
even though Canada was importing oil from this country at the
time. The line was completed about a year ago and is now send-
ing oil to the Great Lakes section. Canada is now exporting oil to
our Middle West while importing from our eastern seaboard—
which indicates the complexities involved in transportation. Also,
a new pipeline is being built from Alberta fields to the Pacific
to help meet current shortages along our own West Coast.

Before we leave pipelines, let's look at the natural gas sys-
tem of Figure 40.
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FIGURE 40
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This network represents over 300,000 miles of pipeline—more than
all of our railroads put together. These networks connect every
major industrial section of the country into the natural gas ays-
tem, except the Pacific Northwest and New England. From read-
ing the papers you know that even Newport is going to hook into
the natural gas system within the next month or so and lines
are also going to the Pacific Northwest to supply that area.

The heavy black lines represent the “big inch”—twenty-
four inches in diameter—and the “little big inch”—twenty inches
in diameter—which were built during the last war to transport
crude from producing areas of Texas to consuming areas around
New York, thus releasing tankers from the long coastal haul where
they were being sunk every other day. After the war, the gov-
ernment turned over these crude pipelines to natural gas com-
panies with the understanding that in emergency they would be
reconverted to crude transportation. However, since that time
natural gas has filled s0o many essential requirements for fuel in
the northeastern section of the country that we would probably
never demand their reconversion to crude transportation. We
would probably build new pipelines in another emergency,

Incidentally, I might pause for a moment here to advise
local home owners to stock up on fuel oil this winter. There is
much talk throughout the industry that the northeastern section
of this country may run into a fuel shortage—not for natural
reasons, but because of price control. You may remember that
last year oil companies narrowly averted a shortage in this area
by shipping oil at prices which some companies considered below
cost, This year, the trade magazines say it would be a good idea
to keep your tanks full.
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So mueh for the pipeline situation, In addition to these
pipelines we have, as you probably know, thousands of railroad
cars (about 130,000), and a billion dollar fleet of tank trucks,
barges, and other smaller forms of transportation, However, next
to pipelines the really important method of transportation for crude
and products is the tanker.
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FIGURE 41

Figure 41 shows at a glance how greatly we overshadow the Soviets
and their satellites in our tanker fleet. The Allies have some
1400-1500, or so, ships; the Soviets and satellites, 19 {about the
same as Argentina) with a total world tanker fleet of around
1600 T-2 equivalent ships,

The tanker situation is extremely tight. It is one of the

tightest spots of the whole industry and probably will remain so
until 19564, at least. So if we should run into an emergency before
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1954, we are really going to have to scrape for tanker bottoms.
We just might be able to scrape through if we don’t lose too many
to submarines,

While we are talking about tankers, let's see what the
trends are in our tanker fleet, as shown in Figure 42,
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FIGURE 42

Thiz looks like a complicated slide, but it really isn’t too bad.
Figures at the top represent percentagea of our total fleet in the
various categories. The checkered lines represent 1949 figures and
the hatched, 1958 figures. The data covers three characteristics:
speed, capacity, and age. In speed, you see that the lowest speed
tankers (14 and 14-15) are decreasing as a proporiton of our over-
all fleet; whereas the faster tankers (154-) are coming up by
1953. The trend is toward increased speed. The same thing ap-
plies to tonnage: the lower tonnage categories will drop by 1953
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and the higher tonnages will rise. The most efficient tonnage for
a tanker may be about 60,000 tons, Middle East oil requires long
and large volume shipments which can be done most economically
in large hulls, In the speed category, we see a reflection of the
wartime hump in construction where the 11-26 year group will
increase greatly by 1958—due entirely to wartime construction.
When this slide was made, it was thought that scrappage would
limit the older tanker ratio (over 25 years), but due to the eriti-
cal shortage of tankers we aren’t scrapping any now and we have
none rotting on the tide flats as we did a few years ago. Tankers
are at a premium today.

This brings us to a phase of the industry which is unknown
to most people—the storage picture. If you stop to think about it,
you know that we must have storage in order to utilize our
transportation facilities, We must have some kind of surge tank.
For example: in the Pacific during the last war we built and op-
" erated about 18 million barrels of storage facilities, With storage
today, like everything else, we are right up against the stops.
Figure 48 indicates that fact.

This picture shows what has been happening to our over-

all storage capacity for the last thirty years or so. Take crude .

oil, for example. Back about 1923 we had 180 days’ supply of
crude oil on hand. In other words, if production had stopped right
at that time we could have gone on for 183 days before we used
up all our crude. But notice 'how the curve has come steadily
downward until today we have only 40 days’ supply above
ground. If production should stop now, within 40 days we would
have used up all of our crude. There are very few areas of the
world today with even 30 days’ supply on hand. So you see that
petroleum is & continuous flow process and any interruption of
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that flow will quickly cause shortages, The same thing appeara
in the “all oils” picture—that we have been coming steadily down-
ward in our supply of all petrdleum products, all oil products in
storage. This decline is not due to the serapping of storage fa-
cilities so much as to the tremendous increase In our consumption
rates,

All these phases of the petroleum iIndustry require tre-
mendous amounts of steel. For example: drilling a well requires
about ten tona of steel for every thousand feet that the well
goes down, Transportation absorbs about 44% of all the steel that
goes into the petroleum industry, and refining and storage absorb
large ‘tonnages. So you might say that we buy petroleum with

steel coins. In other words, we swap steel for oil—and we swap a
lot of it.
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Figure 44 shows the trend since the beginning of the last war
—steadily upwards, until today we absorb about 11% of our over-
all steel production in the petroleum industry. I should say that
we would “like” to use 11% because in the recent shortage we
have not been able to get & full 11%, but undoubtedly will when
supply catches up with demand. Today, petroleum ranks second
only to automobiles as a major consumer of steel products.

While we are talking about this stee! consumption, let’s
see how our steel investment for oil in this country compares
with the rest of the world in producing petroleum.
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FIGURE 44

You probably notice that Figure 46 says nothing about steel—
we will get to that in a minute. On the left, we have numbers of
producing oii wells: the United States with 470,000 producing
wells today, and other countries of the world with insignificant
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numbers—Venezuela, about 7,000; Mexico, 1,200; Peru, 3,600 or
s0; Canada, 3,400; and all of the Middle East (producing 17%
of the world’s supply of petroleum), only 343 producing wells. The
little bars of Figure 456 are not strictly relative in size, If they
were, you wouldn't be able to see some of them at all.
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FIGURE 46

Contrast that picture with the one on the right of Figure
45, which puts the data on an average production-per-well-per-day
basis. We see the United States with an insignificant 12 barrels
per day matched only by Peru, which turns out 11. OQOther areas
of the world are considerably higher. The average well of the
Middle East produces 5,700 or 6,000 or so barrels a day! I have
geen several figures for the average Middle East well, some esti-
mates as high as 10,000 or 12,000 barrels per day per well for
that area.
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We said this picture could represent steel investment. This
is so because steel invested in drilling wells is directly proportional
to the number of wells and to the average depth of well. The
average depth of well in these areas does not differ enough to have
an appreciable effect on this picture. So you might say that the
vertical columns represent the steel we must invest in each pro-
duction well in the different countries for a given return of oil.
Some of the high-level planners must decide questions raised by
such facts of life. Are we going to invest scarce steel in this
country; or in other areas where we have a greater return, but
less security ? Figure 46 shows the same sort of thing in tabular
form.
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FIGURE 46

Look at the column which says that the United States for
each barrel of new production per day in this country must spend
almost five tons of steel; South America, almost one ton; while
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Saudi Arabia (which is representative of the Middle East) re-
quires only .02 of one ton of steel. Compare that .02 tons with
the b tons required in this country for the same returns in oil.
On a maintenance basis, we see much the same thing. The United
States must invest about 1714 tons of steel for each thousand
barrels per day of production; South America, about 3.6 tons;
and Saudi Arabia, only .08 tons.

While discussing some characteristics of Middle East oil,
we might go ahead and talk about that fascinating section for a
short while. I'm not going into the Middle East in any detail be-
cause later this year you will have one of the best speakers of
the year—Mr. E. A. Wright of the State Department—on that
subject. Mr. Wright was born in Iran, taught there for some
fifteen years, and served there during the last war with the Army.
He knows Iran and the Middle East thoroughly, and I can guaran-
tee that he will keep you on the edge of your seats for a solid
hour talking about it. I intend to steal a little of his thunder
today because he has plenty more where that comes from-—and
he won’t mind. Besides, last year he did the same thing to me
and it is only fair that I get my turn this year.

Leaving the geography and most other aspects of the Mid-
dle East to Mr. Wright, let’s take a look at the major oil con-
cesgions of that areas, as shown in Figure 47. At first this
looks like quite a simple picture. It shows only four major con-
cessions in the Middle East: with the Arabian-American Oil
Company (or ARAMCO) controlling most of the Arabian Pen-
insula—some of the most valuable areas; the Iraq Petroleum Com-
pany controlling Syria, Irag, and other sections as well as the
southeastern and eastern fringes of the Arabian Peninsula; Iran,
formerly controlled by the Anglo-Iranian Oil Company; and Ku-
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wait, the insignificant little country at the head of the Persian
Gulf. Then up in the northern part of Iran—an interesting sec-
tion—the rejected Rusaian concession. You may remember, from
reading the newspapers four or five years ago, that the Iranian
Premier at that time negotiated an oil concession with the Rus-
sians; probably with his tongue in his cheek, because the Iranian
parliament turned around and bit the Russian hear on the nose
by absolutely refusing to ratify that agreement with the Russians.

IRAQ.
PITROLIUM 0.

(I

ANGLO-IRANIAN
Ot 0., LTD,

Kuwary
OIL €O, LTD.

RUECTID UALR,
CONCESSION

FIGURE 47

So it still stands unratified and as far as we know the Russians
are not operating in that area. You might be interested to know
that the leader of the opposition to that Russian concession was
the same man who is now Premier of Iran—Mossadegh.

We said that this loocks like a simple pleture but, reslly,
it is quite another matter because each of these four major com-
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panies is made up of anywhere from two to eight different com-
panies, countries, and individuals. We see some of them in
Figure 48,
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You might notice firat that there are only four major pro-
ducing areas in the entire Middle East today—Iraq and Qatar,
Saudia Arabia, Iran, and Kuwait, To the left we see listed all
of the seven international oil companies which are the heroes, or
villians, deptnding upon your viewpoint, of the recent Federal
Trade Commisaion report on international oil cartels. If you have
been reading the papers, you remember that a few days ago
{about three weeks ago, to be exact) the report of the Federal
Trade Commission (which has been under preparation for some
five years and clasgified SECRET)—this report was released at
the urging of Senator Sparkman—the Vice Presidential candi-
date of the Democratic Party. This report says that these seven
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companies are guilty of every crime in the book—such as price
agreement, restraint of trade, and so forth. The report also aays
(and no one disputes its figures) that these seven companies con-
trol 66% of all the world’s reserves of petroleum today; that
they control 67% of its refining capacity, and over half of the
world’s tankers. It also says that last year they produced 50%
of all the world’s oil—just these seven companies.

If you consider only facilities outside of this country the
percentages are even higher, For example: they say that 85%
of all the catalytic cracking facilities outside of this country are
controlled by these companies. Of course that is big business
in any terms you choose to put it. But if you have any con-
ception of the problems that exist in this sort of thing on an in-
ternational scale, or the tremendous investment required to fi-
nance these concessions (some people say as much as a billion
or two billion dollars), you realize that this is no business for the
rugged individualist—like the fellow who is drilling up in Michi-
gan. Nor is it any business for any(‘combination of small business.
S0 your only alternative, really, is big business or big government
—and probably you have strong opinions on that matter just the
same as I do.

Those who have been checking up on me realize that there
are eight, instead of seven, companies shown here. Somebody left
the door open and a little fellow Cie Francaise des Petroles slipped
in for a amall percentage of Iraq. Notice that Saudi Arabia is
100% American, with all American companies involved—ARAMCO
they call it, Arabian-American Qil Company. Iran—nobody knows
who gets its oil until the current mess is straightened out. It
looked for a while as if GULF might be left out in this game of
Musical Chairs in the Middle East when concessions were being
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snapped up some ten to twenty years ago. However, the American
government put pressure on the British at a crucial time and forced
them to admit GULF for 60% of Kuwait, along with ANGLO-
IRANIAN. Later, it turned out that Kuwait was the plum of the
Middle East—as we will see further on,

Notice that STANDARD of New Jersey and SOQCONY
VACUUM have relatively small percentages of Iraq and Qatar,
along with the British. ANGLO-IRANIAN is a-.100% British-
owned company, with the British government in for 51 % —thanks .
to the farsighted action of Winston Churchill many years ago.
Then there are the French with 23% and the ROYAL DUTCH
" SHELL with 28%. Down at the bottom is an individual—Mr.
Gulbenkian—who was an Armenian by birth but a British sub-
ject by choice. Mr. Gulbenkian is one of our firat and best five
percenter’s—far better than anything developed under the present
administration. He is one of the richest men in the world and one
of the least known. He got his wealth by bringing together all of
these companies and countries into this sort of an organization
as successors to the old Turkish Petroleum Company, which orig-
inally controlled most of these areas. According to some stand-
ards, Mr. Gulbenkian has reached the pinnacle of success in life,
because he was the subject of a feature article in LIFE MAGA-
ZINE, a couple of years ago. According to the article in LIFE, Mr.
Gulbenkian spends most of his time these days in counting his
money and trying to keep it out of the reach of the income tax
collector. Nice work if you can get it!

You probably won't remember too much about this picture
except that there are many companies and countries invalved,
and that one individual has done pretty well for himself in the

deal. But the other picture of Figure 49 shows something that you’
might want to carry away;

RESTRICTED 67



RESTRICTED

MIDDLE EAST CRUDE CIL
PROVED RESERVES AND THEIR OWNERSHIP BY COUNTRIES

END OF 1950
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FIGURE 49

not the upper part—which merely shows the national ownership
of these various areas. You remember that we said the American,
British, French and Duteh held equal percentages in Iraq and
Qatar; Saudi Arabla is 100% American; and Kuwait is 50-50
British and American, Incidentally, this picture is not. strictly
correct because about 40% of ROYAL DUTCH SHELL is con-
trolled by private British interests, so you might shift 40% of
the Dutch 283% to the British column if you care to show it that
way.

Down below 1s the part that you might really want to re-
member, Americans now control about 41% of all the Middle
East oil reserves, thanks to the aggressive action of the villians
accused by the Federal Trade Commission. The Iranians are next
below—I show it ag Iranian because we don’t know who gets that
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27% yet. The British, now down to 21%, although when they
controlled Iran they had about 48%; the French and Dutch with
5% each; and Mr. Gulbenkian, Jow man on the totel pole now,
with only 1%. But before you feel tooc sorry about Mr. Gulbenkian
and his measly 1%, you want to remember that 1% of infinity is
a considerable sum in any currency. I think that we can safely say
the British are very, very glad that they let us into Xuwait.
They are delighted to have us deeply involved in the Middle East
with them now. Things have changed greatly since these con-
cessions were originally established.

So much for the potpie of the Middle East oil. We might

take a quick tour of some of these individual areas, starting with
Saudi Arabia—as shown in Figure 50.

100 WILLS

PRODUCTION a7X0F NE
RESUAYES 1iX0P ME
INCONEY400,000 oAY

' SAUDI - ARABIA

FIGURE 50

RESTRICTED 69



RESTRICTED

The small section of this picture contains all the producing areas
of Arabia today. It does not contain all of the future prospects.
You may remember from Figure 47 that other portions of Arabia
are within ARAMCO concessions and are subject to investigation
which is going on all the time. But even from this little part
comes about 40% of all the Middle East production today—40%
because Iraq in the last six months has come into production in a
major way and reduced the Arabian percentage to 40% of the
‘Middle East. This means an income somewhere around $500,000
a day for King Ibn 8Sa’ud. One of the unique features of the tre-
mendous Middle East incomes is the fact that they belong en-
triely to the local ruler. If he wighes {o do so, he can spend all the
money on himself—although most of them are finding that a
pretty hard job, even with the enthusiastic help of a few hundred
relatives and sympathetic friends, If he really wants to, he can
spend it for the welfare of his people—as a few of them are doing
—but nothing forces him to do so unless he feels a moral obliga-
tion. And he doesn’t pay income taxes to himself.

The little peninsula of Qatar contains about a billion bar-
rels of oil—rea.ily small stuff in the Middle East, but big stuff in
the U, 8. It produces about 50,000 barrels a day and production
is rising. Bahrein is of interest primarily as a port of call for
ships, many of them from our own Navy. It does contain a
medium sized refinery and has a small amount of production. It
is historically important as the site of the initial oil discovery of
the Arabian area, when American geologists insisted upon drilling
on the island in spite of strong advice from the British. The latter
ingisted that there was no oil under Bahrein. Notice the pipe-
lines to the mainland carrying crude for the refinery and the end

70 RESTRICTED



RESTRICTED

of the TAPLINE—the major Trans-Arabian pipeline. Besides its
’il, Arabia is also important as the home of that mental and physi-
a] giant, King Iban Sa’ud.

Fifty years ago, King Iban Sa'ud was just another leader
of one of the many Bedouin tribes that roamed the Arabian
desert. Since then by sheer force of intellect, determination, and
ability—not formal education, just these native qualities—he has
gained absolute control of Arabia and is now -its absolute ruler.
The old man has been a stabilizing influence in the entire Middle
Fast but he has one weakness (it seems to me). He does not be-
lieve in modern education. The old man feels that his sons need
only a thorough knowledge of the Koran, which he has followed
faithfully himself, and that should be sufficient for any man. He
has had over a hundred wives and several hundred children—
most of them legal. It is well understood that the genior of these
princes will inherit the old man’'s power,

To give you an idea of the ignorance of these princes,
two of them about twenty-two years old visited this country re-
cently. As they stood on the Pacific coast country looking over the
ocean, they asked their guides what lay beyond the waters., When
they told them that China, Japan, and the Philippines were in
that direction, they protested violently and said that those countries
were to their backs—or to the east., It turned out that they didn't
know the world is round. That is the sort of person who is going
to inherit from the old man-—and perhaps relatively soon. The old
fellow is failing quite rapidly. His eyesight is going, his hearing
is bad, and even his mind is showing signs of deterioration. He
spends most of his time in a wheelchair, The jackals are already
gathering around the Arabian government to help share this 1756
million dollars per year income, So far, of course, the old man’s
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prestige and his power have held them at bay, but when he dies
it may well be that the Arabian-American 0il Company will have
a tough time. Figure 51 is a picture of the old fellow taken a few
years ago.

ATTIIED IN THE MATI WAL DRES: OF SAUDI ARARIA, SEVERAL AMASIAN
ANSATCAN OTL COMPANY OPFICTALS PAY & YISTT 10 HIS MATESTY, KING
I SA AT Y AHARLA

FIGURE 51

He is talking to officials of the Arabian-American OQil Company
and you can practically see the oil flowing.

Let’s leave Saudi Arabia and go to Kuwait—that in-
significant, little country at the head of the Persian Gulf; in-
significant, except for the fact that the one little spot in the
southern part of the map of Figure 52 contains the largest known
pool of oil in the world—some 15 billion barrels, or about 15%
of all the world’s known reserves. I am told by people who have
vigited the Burgan Field that you can stand right in the middle
of it without being aware of the fact. The only visible evidence
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of an oil field is a few sections of pipe running across the desert
floor. Once they punch a hole through the earth’s crust into a
Middle East oil poot, they take down the well derrick. In the
United States, as you realize, we leave the derrick in place because
it is frequently necessary to go back into our wells to clean them
out, service them, and so forth. Middle East wells require no such
service, and increasing production is simply a matter of opening
the valves a little bit more.
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FIGURE 52

As an indication of the ease with which Middle East pro-
duction may be increased, you might be interested to know that
in the last eighteen months production from the Burgan Field
has doubled to help compensate for the loss of Iran. In doubling
production, the oil companies merely opened the valves wider,
built a few more pipelines down and a few more loading facilities
at the head of the Gulf. Production from Kuwait now equals that
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of Saudi Arabia: roughly, 40% of all the Middle East, with an
income for the Sheik about the same as that of King Ibn Sa'ud
of Arabia. It runs in the neighborhood of 125-176 million dollars
a year. In this case, the Sheik of Kuwait is spending a good
share of that sum for the welfare of his people. For many years
all fresh water has been imported into this little country hy
barge. The Sheik is now building the largest sea water distillation
plant in the world, as well as a number of hospitals, recreation
facilities, and so forth.

So much for Kuwait. Next to Irag—shown in Figure 58,

FIGURE 53

As you remember, Iraq {s an interior eountry. Until quite re-
cently, its production has been limited to about 140,000 barrels
a day because of inadequate pipeline capacity to the Mediterranean.
In the last six months new lines have been completed. Today,
Iraq is producing about 400,000 barrels per day, or about 20% of
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the total Middle East production. Last year, the King of Iraq
received about 42 million dollars. This year he may receive 150
million. This brings up an important point: that production from
these three countries—Iraq, Kuwait, and Saudi-Arabia—have more
than compensated for the loss of Iran. Iran was turning out about
700,000 barrels a day. When that flow stopped, production in
Arabia, Kuwait, and Iraq expanded so rapidly that the loss of
Iranian crude was felt for only a few months. But if Iran pro-
duction should come back into the picture, trouble might resultf.

You recollect that one of our previous speakers on this plat-
form made the same sort of comment about Korea—that if we
have peace in Korea it is going to raise a host of problems which
we are not prepared right now to face. Similarly, if Iran comes
back into production other fields will be forced te cut back to
avoid an international oil glut. Any such cut will undoubtedly bring
screams from the local rules of these other areas. After they have
been accustomed to incomes of 160 milllon dollars, it is going to be
hard to get along on 100 million dollars or so. Some people seem to
get all the tough breaks, and set-backs like this must be really
discouraging to an ambitious young sheik who has worked hard
to eliminate the opposition. So there are problems in almost every
aspect of the Middle East picture, but we have no time to con-
gsider them in detail here.

Let's go quickly to Iran, shown in Figure 54. We will
leave most of this area for Mr. Wright's discussion later in
the year, and wili do little more this morning than remind you
that no one really misses Iranian production today, except the
former British owners, and the Iranians whose national income
depended so heavily upon their oil production. Although no one
misses Iranian crude oil, the world still misses Abadan, the largest
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FIGURE b4

refinery in the world (600,000 barrels/day capacity). It has been
idle for more than a year now, ever since the Iraniang took over.
When it first shut down, the loss of that refinery very nearly
upset much of the European recovery movement, and would sure-
ly have done so had not the seven international villians mentioned
previously—the seven international oil companies eriticized in the
recent Federal Trade Commission Report-—had not these companies
cooperated with several others at the urgent request of the U. 8.
government. By such cooperation the major oil companies set up
a “Committee for Foreign Supply,” in which they exchanged in-
formation on supply and demand, stepped up U. 8. exports, routed
shipments, diverted tankers, and by strenuous efforts of this kind
avoided crippling shortages throughout Europe which depends so
heavily upon Middle East supplies. The situation is now under con-
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trol, and the Iranians can keep their oil and refinery—so far as
its effect on world supplies is concerned.

I would like to spend a lot more time on the Middle East,
but we just don’t have it to spare. Before we leave the area, we
might consider the price situation briefly. Figure 556 shows the
prices of crude oil of different origins, delivered in three world
cities.

DELIVERED PRICES

CRUDE OIL
DOLLARS PER BARREL-1885!
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DELIVERED 3.2|
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FIGURE 66

The picture indicates that Middle East oil is roughly competitive
in price with Texas and Venezuelan oil delivered in New York to-
day. The various factors determining these costs are: the F. O. B.
price at the well (or at the Mediterranean coast in the case of
Middle East oil), transportation, and duty. These factors may all
be reduced in the relatively near future, and if they are, Middle
East oil will be even lower in price—practically competitive with
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our own oil in New York. In Rio de Janeiro, the same sort of situa-
tion exists except that South American oil presently has a slight
price advantage. In Europe, Middle East oil is of course the lowest
in price, and Europe is the natural market for Middle East ail.

For many years the price of crude all over the world has
been based upon the price at the well in Texas. However, with
very cheap Middle East oil coming in, that price base may well
shift to the Middle East. If it does, there may be severe economic
dislocations in world oil. I might mention that actual cost of
production of Middle East oil may be about fifty cents per barrel,
but we should not forget overhead and the other tremendous in-
vestments that companies have to make in that area to get oil,

So far we haven't looked much at our military oil problems.
You might ask: “Who in the military worries about such problems
besides, of course, the aviator who is a hundred miles from his
carrier with five minutes’ gas left?” The Petroleum Committee
of the Munitions Board is our major military organization to handle
petroleum matters. As a part of the Munitions Board it is res-
ponsible for determining our military petroleum requirements. This
is one of its major functions—to get all of the Services together
and decide just how much and what kind of oil products we must
have. Once those questions are decided, the Petroleum Committee
must work with industry to see that we get those products in re-
quired quantities..

Another function of the Committee is to check the feasibility
of J. C. S, strategic plana—to help the atafl of the J. C. 8. deter-

mine the feasibility of strategic plans so far as petroleum is con-
cerned.
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How does this Petroleum Committee make its contacts with
industry? Recently, that process has been greatly aided by forma-
tion of the Petroleum Administration for Defense, which is an or-
ganization staffed by oil industry people but working for the De-
partment of Interior. The oil industry, including the seven inter-
national villains, has loaned some of its best people to the gov-
ernment to work in the Department of Interior on petroleum prob-
lems. These people are thoroughly familiar with the national and
world pictures of petroleum supply and demand. The organization
serves primdrily as liaison between government and industry in
oil matters. It controls steel allocation to the oil industry, esti-
mates future demands, encourages or discourages expansion of fa-
cilities, and in general insures a coordinated program in the oil
industry. As an example of its function, if it anticipates increased
demand for jet fuels in the military—it encourages appropriate
increased jet fuel capacity in the refining industry.

An important point that I would like to make is that we
may jeopardize these very close relations by such things as this
suit against the International 0il Companies. I forgot to mention
that as a result of the Fedezl'al Trade Commission Report, the De-
partment of Justice now has these companies up before a grand
jury in Washington, D. C., to answer various charges. We cannot
compel industry cooperation on this sort of thing—we have to
depend upon patrictism and goodwill, And we must have coopera-
tion because neither the military nor any other part of the gov-
ernment can possibly run the oil industry. One disastrous result
from things such as this suit may well be a hampering of these
close relations which we must have.

Qur time is getting very short, so I would like to run very
guickly through the main points that we have made in the latter
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part of this presentation. First, we have practically no excess re-
fining eapacity, but we can either stretch our present refining ca-
pacity or reduce it—depending upon the type of petroleum products
we demand from the industry. See Figure 35

Second, we are far ahead of the rest of the world in refining
capacity, as we are in most other phases of the industry. See
Figure 37

Third, we have the great majority of the world tanker
fleet in our hands, or those of our allies, while Russia controls a
few. This is most important in denying Middle East oil to Rus-
gia. However, we are very short of tankers, even so, and will be
hard pressed for transportation by sea in another emergency. See
Figure 41

Fourth, we have a tremendous network of erude and produet
pipelines, They are being used to capacity, with more under con-
struction. See Figure 38

Fifth, our storage capacity has been steadily decreasing in
terms of days of supply, and we are using our present capacity
to its limits. See Figure 43

Sixth, the petroleum industry uses about 11% of our na-
tional steel preduction, ranking second only to automobiles in its
consumption of steel. See Figure 44

Seventh, the Middle East is a jumble of companies, countries,
and individuals, but out of this jumble we have the important
fact that we control 41% of the known Middle East oil, more than
any other nation. See Figure 49
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Fighth, we discussed briefly the Munitions Board Petroleum
Committee, and the Petroleum Administration for Defense. 1
should have mentioned that these two organizations, together
with the Petroleum Policy Division of the Department of State,
are the major spokesmen for the government in petroleum matters.

I hope that this Introduction to Petroleum will permit you
to form more valid conclusions on the subject than those I heard
expreassed by a native New Yorker some time ago on the subject
of Indians. This fellow had lived in New York most of his life—
had never been out of the city except to Hoboken and other close-
by areas. Even so, he apparently considered himself an authority
on the subject of “Indians,” because he was heard to state very
categorically one time: “All Indians walk in single file. I know!
I saw one once and he was in single file.”
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Now we will have a short break and then the Discussion
Period—and after the past two hours of sitting I am sure you
won’t have many questions.
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RECOMMENDED READING
Current Books

The evaluation of books listed below include those recommend-
ed to resident students of the Naval War College. Officers in the
fleet and elsewhere may find these of interest.

Many of these publications may be found in ship and station
libraries, Some of the publications not available from these sources
may be obtained from the Bureau of Naval Personnel Auxiliary
Library Service, where a collection of books are available for loan
to individual officers. Requests for the loan of these books should
be made by the individual to the nearest branch or the Chief of
Naval Personnel. (See Article C-9604, Bureau of Naval Personnel
Manual, 1948).

Title: Soviet Opposition to Stalin, 280 p.

Author: Fischer, George. Cambridge, Harvard University
Press, 1962.

Evaluation: A scholarly and objective examination of the extent and

nature of opposition to the Soviet State by Sovlet citizens
es exemplified by the Vlasov movement of World War II.
Thie German-sponsored movement was led by Red Army
Lieutenant General Andrei Vlasov, taken prisoner by the
Wehrmacht in mid-1942. The author uses his study of this
movement, the most notable recent instance of organized
opposition to the Red regime by Soviet citizens, as a basis
from which to draw general concluslons as to the possi-
ble value and implications to the West of such opposition
in the future. Whether in agreement or disagreement with
the author's conclusions, the student of warfare will find
this an interesting and valuable study of the problems as-
sociated with the attempted use of captured personnel to
further the ends of the captors,

Title: The Iron Curtain Over America. 268 p.

Author: Beatgl. John. Dallas, Wilkinson Publishing Co.,
1951.

Evaluation: In the author's opinion, the Democratic party is the tool
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of & minority group whose Interests are inimical to the
security of the U, S, Government. He is also of the opin-
ion that essential facts concerning governmental activ-
ities have heen hidden from the American people during
the past two decades and that weli-directed propaganda
has been substituted. It is the author’s purpose to pres-
ent some of these facts as he sees them. The book ls
written in a journalistic style which makes for easy
and interesting reading. The material iz profusely docu-
mented. At times the documentation gets in the way of
the reader. Certain conclusions reached do not appear to
be developed logically from the material presented. The
book, however, clearly presents the stand of an important
segment of the body politic, It iz recommended for those
interested in political aspects of the war against commun-
ism.

Generals and Admirels. 192 p.

Creswell, John, London, Longmans, Green and
Co., 1952,

This short, well-written volume traces the history of am-
phibious command from Elizabethan times to the present
day. It gives an excellent appraisal, from British eyes, of
the various command systems used throughout the years.
The author deals strictly with command relationships, in-
cluding only those details of operations relevant to the
decisions {or lack of decisions} of the commanders. He
presents many examples of success and failure under the
British concept of joint command and responsibility. How-
ever, the British viewpoint still refuses to see that the
real fault behind so many of their failures has been lack
of recognition of the halanced fleet concept. The develop~
ment of the U. 8. concept of unified command in amphib-
ious operations is also traced, The author concludes that
overriding all else in importance is the spirit of comrade-
ship between the services, fostered by cross-education in
the capabilities and limitations of the other servces.

Military Aireraft of the USSR. 72 p.

Cain, Charles W. and Voaden, Denys J. London,
Herbert Jenkins, 1952.

This booklet published in 1962 probably gives the fullest
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account available on Soviet military aviation. The authors
admit that much of the information is unconfirmed but
they have presented it in such a way that its relative re-
lability is clearly indicated. The photographs, sketches
and performance data are excellent and useful to anyone
interested in Soviet aircraft. It would be extremely useful
as a recognition handbook for aireraft spotters, both
military and civilian.

U. S. Foreign Policy. 273 p.

Elliott, W. Y., et. al. N. Y., Columbia Univerasity
Press, 1952.

“This is a report of the first of a series of Study Groups
set up by the Woodrow Wilson Foundation for study and
research directed toward the problem of how the structure
and practices of our government might be improved to
permit the full and effective discharge of American res-
ponsibilities and obligations in interrelated domestic and
international affairs and the stimulation of popular think-
ing along these lines.”” Members of this particular Study
Group were: William Yandell Elliott, McGeorge Bundy,
Harry D. Gideonse, George F. Kennan, Don K. Price, Ar-
thur M. Schlesinger, Jr. The frame of reference estab-
lished for this report is the conduct of United States
foreign policy as a part of the "“process” of American
politics, The report is not so much cohcerned with the
substance of our foreign policy as it is with the “process”
as reflected in political structure and admnistration. The
group recommends scveral institutional changes which, in
their opinion, would help to better implement our foreign
policy. The book is very readable and is recommended
for reference use for all who desire a better understand-
ing of the organization and control of our foreign policy.

American-Russian Relations, 1781-1947, 288 p.

Williams, William A, N. Y., Rinehart & Co.,
Inc., 1952,

Covers the relations between America and Russia from
1781 to 1947. Greater attention is given to the twentieth
century than to the eighteenth and nineteenth eenturies,
The author makes exhaustive use of source materials to
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document his statements, Since guch material of the perlod
after 1840 is not yet available to an independent scholar,
the final chapter is unable to speak with the same author-
ity as the earlier chapters. The central theme of this
book is the place trade and economic matters have played
in American-Russian relations. Williams portrays these
relations as revolving around perslstent Russian degires
for expanded economic relations with the U, 8., the
pressure of various American groups for such relatlons,
and the reluctance of administrations of both U. 3. pol-
itical parties to participate fully in such. relations. The
moral antipathy of Americans for bolshevism and its
methods was a major barrier to the development of cord-
ial U. S.-Russian relatlons after 1917 when Russia was
striving for diplomatic recognition and a mutual defense
arrangement against Japan in the Far East. The author
i eritical of the actions of both his mejor participants but
appears to place the blame for American-Russian tensions
mainly on the U, 8. doorstep. This book, having used
source materials, is of value for reference work in the
field of economic and diplomatic relations, with greatest
authority prior to 1940,

Sword and Swastika. 431 p.
Taylor, Telford. N. Y, Simon and Schuster, 1952,

-An excellent, well-written and well-documented narrative.
The author, as chief counsel for the prosecution of war
criminals at Nuremberg, had a major part in unrav-
eling the tangled knot of guilt for the launching of the
war, and for the concomitant atrocities of the Nazi era,
This is the story of the combination and clash of old and
new forces in Germany at a recent and critical juncture in
history. Old and honored were the German-officer class
and the hard military tradition that it embodied. New and
irreverent was the revolutionary surge of lethal energy
that swept Germany in the early thirties, carrying Hitler
and the Nazis to power. While this fs a narrative of
events that occurred twelve years or more ago, it seans
a past which is part and parce] of the present. It provides
an excellent source of research material of the times it
portrays. The appendices and notes are excellent and
very complete.
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The Deoline of Imperial Russia. 381 p.

Seton-Watson, Hugh. N. Y., Frederick A.
Praeger, 1962.

The Decline of Imperial Russla is a social and political
history of Ruasia from 1865 to 1917, The firat chapter is
a very good summary of Russian history prior to 1855.
The remainder of the book deals in detail with the social
upheavals, internal politics, and foreign relations of Im-
perial Russia under the last three Romanovs. The early
revolutions and political intrigue which led to the pres-
ent Soviet regime were particularly well covered. The
material 1s so divided that by proper selection of chapters
the reader may study either the internal affairs or the
foreign relations, as he desires. Being a detailed, chrono-
logical presentation of facta the book is not easy reading
but it does contain excellent information for one who de-
sires an accurate picture of this important period in Rus-
slan history.

Economic Warfare. 408 p.
Wu, Yuan-Li. N. Y., Prentice Hall, 1962.

A guide to the practice of economic warfare and a des-
cription of the major effects of economic warfare on
the relations between sovereign states. This is a well-
written text which covers exhaustively all aspects of the
subject in considerale detail. It is not merely history;
it {s a critical analysis of & method of warfare which has
been practiced by the U. 8. and Great Britain in two
world wars, at great expense and not always with great
success, Of value as a reference for those students
of international relations and economic mobilization who
are interested in the use of trade as an added weapon
in our arsenal,

PERIODICALS

Would the Atomic Bomb End the War in Korea?
Lappn Ra]ph E.
THE REPORTER, January 6, 1953, p. 31-33.

Deals with the effects of the use of the atomic bomb in
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Korea and some factors that must be taken into consid-
eration regarding its use.

Research and the Naval Officer.
Brown, Bert F., Captain, U. 8. N.

U. S. NAVAL INSTITUTE PROCEEDINGS,
January, 1953, p. 39-43.

Discusses the new problems of command brought about
by the present emphasis on research and development,

The Appeal of Communism to Americon Middle
Claas Intellectuals and Trade Unionists,

Krugman, Herbert E,

THE PUBLIC OPINION QUARTERLY, Fall,
1952, p. 381-356.

An article based upon interviews with 50 former mem-
bers of the Americen Communist Party, on the attraction
of communiam,

The Satellite Squeeze.
Seligman, Ben B.

AMERICAN MERCURY, January, 1953,

p. 72-79.
Reports on Soviet industrialization of the countries of
Eastern Europe which have always been predominantly
agricultural,

If NATO Had to Fight.
Wilimot, Chester.
FOREIGN AFFAIRS, January, 1958, p. 200-214.

In his discussion on the ability of the West to hold back
a BRussian attack on Western Europe, the author asserts
that Eurcpe is the decisive theater in the current struggte
againgt world communism; that concentration of U. 8.
aid in Asia at the expense of Europe will force military
burdens upon our allies that will threaten their economy,
and ultimately that of the U. 8. and thereby greatly re-
duce chances for success in the battle against communism,.
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What the Ruastans Have Learned in Korea.
Campbell, James W.
THE YALE REVIEW, Winter, 1958, p. 226-235.

Aasgserts that Korea has been the proving ground for Red
Army tactics, weapons and organizatlon and notes the
leasona learned at the expense of the Chinese and North
Koreans,

Power and Persuasion: The Role of Military
Government,

Dillard, Hardy C.

THE YALE REVIEW, Winter, 1953, p. 212-225.
Discusses World War II experience In milltary govern-
ment and its relevance to a posaible future all-out war,
Military Problems of the New Administration.
Millis, Walter.

FOREIGN AFFAIRS, January, 1953, p. 215-224,
Gives the background for, and outlines, the military prob-
lems that the new administration must solve.

A New Strategy for NATO.,

Murphy, Charles J. V,

FORTUNE, January, 1953, p. B0-85, 166-170.

An analysis of the factors involved in the problem of form-
ulating a new military strategy not only for NATO, but
also for the U. S, in view of the rise of atomic weapons
and the decline of Europe’s Interest in meeting defense
goals set at Lisbon.

The Principles of War.
Conolly, Richard L., Vice Admiral, U, S. N.

U. 8. NAVAL INSTITUTE PROCEEDINGS,
January, 1963, p. 1-9.

The President of the Naval War College notes the ad-
visability of Naval officers acquainting themselves with
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the Principles of War, their uses and limitations, in view
of thelr importance to the other services of the U, 8. and
its allies, and considers each of the principles with this
purpose in mind.

Radford: Flying Admiral of the Pacifie.

U. 8. NEWS & WORLD REPORT, December 26,
1962, p. 50-52,

A profile of Admiral Radford that points out the import-
ance of his views on Pacific and Asian etrategy. (Reprint

of excerpts from a former interview on a strategy for
Asia, p. 51).

The Nineteenth Party Congress.
Moseley, Philip E.
FOREIGN AFFAIRS, January, 19568, p. 238-256.

An analysis of the measures adopted by the Communist
Party Congress, examines the composition of the Politburo
and Presidium, the relation of the Party to state apparatus,
the Fifth Five Year Plan, etc.

Completed Staff Work—The Commander's Part.
Damminger, H. A.

ARMY INFORMATION DIGEST, January,
1963, p. 30-34.

Qutlines the steps that a superior assigning a task must
follow to obtain completed etaff work from subordinates.

Command Post for the Cold War.

Strategicus, Frigidus,

COMBAT FORCES JOURNAL, January, 1958,
p. 7-9.

The author considers the need for a revitalized National
Becurity Council which can, in fact, produce an integrated,
national, cold war strategy.
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The World Is Round.
Armstrong, Hamilton Fish.
FOREIGN AFFAIRS, January, 1968, p. 176-199.

The editor of FOREIGN AFFAIRS, an authority in in-
ternational relations, contends that while we talk of glob-
al strategy, our planning has not been on the global
level and advocates strengthening the United Nations
to implement attainment of our diplomatic objectives.

“Titoism” and the Chinese Communist Regime:
An American View.

0.E. C.

THE WORLD TODAY, December, 1962,
p. 621-632,

Sketches the general background againat which the pos-
albilities of Titolsm in China must be conaldered and dis-
cusses two ways that such a development might come
about.

Denmark and the Atlantic Union.

Kragh, Erik, Major General, Chief of Staff,
Danish Army.

MILITARY REVIEW, January, 1958, p. 16-19.

Stresses the strategic importance of Denmark's geograph-
ic location in the collective defense of Western Europe
and outlinea Danish policy In regard to the Atlantic Pact,

Why Russia Is Caught in an Economic Trap.
BUSINESS WEEK, December 20, 1962, p. 94-106.

A apecial report on the economic and political base that
lies behind Russia’s formidable military front. (Charts,
map}.

Our Friendly Fleet in the Medilerranegn.
Harvey, Holman,

READER’S DIGEST, January, 1968, p. 111-113.

A very brief report' on the activitiea of the Sixth Fleet,
known in the Mediterranean as “the friendly fleet”
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The Allied Command Atlantic.
Williams, Robert C., Jr., Lieutenant Colonel.

MILITARY REVIEW, January, 1953, p. 33-40.

Gives the background for the appointment of a SAC-
LANT, his mission, his relationship with other NATO and
national commands, his command organization, tasks and
problems. (Charts),
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NOTICE

A limited number of the following editions of the Naval
War College Review are available for distribution,

Vol IV No 1 September 1961
Vol IV No 2 October 1951
Vol IV No 3 November 19561
Vol 1V No 4 December 1961
Vol IV No 8 April 19562
Vol IV No 9 May 1962

ERRATA
Vol, V No. b January 1953

1. Ocean Shipping—Captain 3. M. Dodson, USN.
Please correct as follows:

Page 3 line 2—Change 4 million cubic feet to read 1
million cubic feet,

Page 3 line 15—Change 4,000 cubic feet to read 40,000
cubic feet,

2. Naval and Marine Officer Training.
Page 71 line 15—Change sentence to read:

Thirty USNR Lieutenant Commanders selected by the
District Commandants, and ten USMCR Majors selected by
the Commandant of the Marine Corps are expected to attend
this course............
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