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PETROLEUM AND NATURAL GAS

2 November.1950

GENERAL HOIMAN: Gentlemen, this morning we are going to hear about
- petroleum as an economic and a military resource. I think we can all

be very certain that in any war between two major powers petroleunm and
petroleum products will rank right up along with steel and agricultural
‘products as being 100 percent vital to the national military effort,

I think, too, it is importaﬁt for ﬁs_not only to understand in a
generalized ‘sort of way the peculiarities of the petroleum industry but
- 2lso to know many of the specific details.

To give us that picture this morning, we have with us an officer
who has made a study of the petroleum industry, especially the logistics
of petroleum supply. Admiral Burton B, Biggs has had a long and
distinguished career in the Wavy, as both a commander and = staff officer.
Most recently, though, he hag basn over on the logistics side. He served
in the command of Admiral Sprusuce, in the Central Pacific operations,
in the\thiCkest of all our operations over there, for two years or more
from 1943-1945, ‘

. I have an idea that you will hear this morning not only about the
petroleum industry and the vital part that industry plays in our military
plamning, but that you will also be given some golden nuggets on logistics
as well, ' ' :

Admiral, it certainly is an horor for us here in the Industrial
Collegs to have you with us this morning. We certainly welcome you to
- the platform, sir, S

ADMIRAL BIGGS: General Holman, gentlemen: If any of you have been
S0 unfortunate as to have read some o? the lectures I have delivered
here and elsewhere at various times, and you should check up on this one
and say "That doesn't sound anything like the last one," remember one
thing I must have told you: That when you are talking about petroleum
at any time, at any place, or when you meke a statement concerning
petroleum logistics and the petroleum industry, be sure to put a
date line on it because it, just as sure as heaven, will probably be
different tomorrow--even WwWorse next week.

Our experience during World War II indicated that although the
military petroleum demands relative to United States production were
approximately 21 percent of that total--I am speaking of the direct
military consumption--it was in most cases 50 percent or more of the
total logistics supplies shipped overseas,  That was a lot of petroleum.
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Usually, when you deal in focd, amrmunition, and similar things
you find a rather wide variance between the tonnages. I remember that
during the week of 24 April 1945 of f Okinsws the Mobile Logistics Unit
delivered 50,000 tons of petroleum, 500 tons of bombs, and 250 tons of
food every 24 hours. That does not necessarily represent the total
gonsumpticn, but that is what was delivered at sea under way.e -

In any war in the foresesable future, we will probably have to
depend upon pebroleum as our vital fuel supply. Perchance we will have
a nuclear~powered submarine ¢r sn atomic-powered airplane in the distant
future-~no more world shaking than the development of the Wright brothers,
possibly-~but until we get o little more positive as to how those things
are going to operate and how we should build them, we had better stick
to petroleum and try to keep politics out of it as much as we can.

The reguirements for the ground forces in a future war effort will
probably not be very much different in either type of product or
guantity per capite from those of World War II. iHowever, the Alr Forece

- and the air arms of the othsr services are building bigger and better .
asirplanes, heavier, and with different types of propulsion. As a result,
not only will they requirefdifferent products but many more of them.

Now, where does all this stuff come from? We might look for a
minute at the over-all supply of the United States. Where is 1it?
~ (Referring to chart l.) You will notice these shaded areas on the map
‘indicate the various producing localities in the United States. They
represent something in excess of 28 billion barrels of proven pe trcleum
reserves. Remember, we use that word "proven" advisedly because ‘
potential ones are not of much help. {(Charts were not reproduced. )

There is an area, not shown on this map, up in Alberta Province
in Canada, where recently, within the last year and a half, the reserves
have increased from about 700 million to about 1.2 billion barrsls.
The potentialities of that part of the -country may be as much as 10
billion barrolse. ‘ S

When we entered World War 1I we had a certain amount of excess
production. (Referring to chert.2,) There is a weird concept known as
Maximum efficient rate." Actually, it is not a line; it is a .zonee
Every oil well is supposed to have one. You play around with ite. What
happens if you produce & well too fast? Well, you lose pressures, and
other things cause you a certain amount of difficulty. You will notice
that we started the war with a million barrels per day excess productive
capacity. A combination of that, plus civilian rationing, plus about
two million barrels a day from foreign sources, got us through. You will"
note we have here, in my opinion, something of a coincidence (I hope it
is not what it indicates): We had almost o million barrels a day of
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shut-in production in 1949. However, will that be as helpful as the
previous million? Unfortunately, I am afraid it won't. One of the

reasons is the tremendous increase in demand for the civil population.

It was predicted just after World War IT that consumption would
drop back to the 1941 level. The economists who made that prediction
are still blushing for the simple reason that if we .could blank out
these figures down here (indicating the years on Shart 3), I think we
would have a great deal of difficulty trying to determine whether or
- not World War II really took place. A lot of this increased demand has
been built into the essential civil economy to such an extent that it
will be extremely hard to recapture in the event of a war.

Let us look for ‘a moment at one product as an example. (Referring
to chart 4.) That is the Diesel fuel consumption of the United States
~from 1937 to 1950, We skipped the war yéars except for 1942. Incidentally,
the 1949 consumption of the railroads alone is about 25 percent more
than the total for all users in 1942, It is going to be devilishly
difficult to transform a Dissel locomotive into a coal-burning one, -
In case of war, consumption will probably take a 25 percent jump in the
railroads because df the transportation we will need. Maybe we can get
them to burn propane:i? I don't know,

Vow, where do we get our energy sources? Where are they? (Referring
to chart 5.) There they ars. You Have seen that chart before, especially
the 'top figures. If you bring this curve out (indicating) and you bring
- this’ curve out (indicating) to 1950, the facts are, instead of petroleum
and natural gas being 51 percent of the total they might be as high as
86 percent because there has been & marked increase in the use of natural
gas and a considerable increase in oil. For 1951 there is a guess that
it might go up about 6.5 percent in petroleum alone; maybe more in gas.

. How do we take this barrel of crude and cut it up? - What would
happen if we had maximum production of certain products-~one example,
Jet fuel? (Referring to chart 6.) This 25 percent maximum production
of jet fuel, you will notice, takes a bite out of your motor gasoline,
It puts a little squeeze on your Diesel and kerosenes, On some of the
heating oils its effect is not so marked.

: Ncw,,iflyou'went all ﬁhé way out, that is what it could do to you
(indicating)s. Jet fuel (grade JP-3) consists of about 62 percent gasoline,
27 percent middle distillates, and about 11 percent kerosene.

. That 1is presented just to give you an idea. That 25 percent
production might be, say, .500,000 to 700,000 barrels a day; 50 percent
production might be 1.25 million barrels; and full production 2.5 million
barrels a day. Those are relative numbers, which will be different
next year. ' ' ‘ '
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The next thing I would like for you to see is ths relatlonshlp
between the aviation grade gasolines, my good old friends lOO/léO and
115/145. It just so happens that with the same type of alkylation plants
it is possible to make two barrels of 100/130 while only one of the
115/145 can be made. That is because of the alkylate requlroment in
the 115/145 So, if we can make 512,000 barrels of the lOO/lSO we can

ake only 262, OQO barrels of the 115/145. But if we want to produce
them simulatneously, from GXlStlng eguipment, the more 115 we maks, the
smaller the total of the two grades becomes (referflng to chart 7).  So
that not only are we limited in thes amount of 115/145 we. can make, but
we. are also limited in the total of the two grades; thut is, with our
present existing facilities.

To make those thlngs, we must have a lot of refineries scattered

all over the United States., There they are (referring to chart 8)s Now;.
one difficulty with that picture is that they are highly concentrated in
certain areas of the country, Why? Becauss a refinery is built either

at the point where there are large sourcas of crude and good transportq-
tion facilities to get the products away or where there is a large consum-
ing population; or, if we are fortunate, we build it where we have both,
It is much easier to add a unit to an existing refinery than it is to go
out and build another one somewhere else and have to get all the necessary

" lines and everything to get it running.

Now, we have to take crude oil, put it through the refineries, and
then transport it somewhere. Take a quick look at some of our pipeline
~transportation. (Referring to chart 9,) This is not a spider web on
‘the screen--I wouldn't even insinuate that the Industrial College would
- have such things--but it gives you some idea of the crude'and product
lines operating in the United States. The man in west Texas may tell
you that the reason he cannot meet his "allowables" is because he cannot
get plpellne space at the right time of the month for so many days. So
you have a llmltdtlon on how much you can get from the wells to the reflnery.

A oompanlon to crude and product lines are the gas lines (1ndlcat1ng
chart 10). You will note the heavy dark lines (indicating). These
particular lines are the so-galled "Big Inch" and "Little Big Inch" which
at the present moment are in natural gas service. I seriously doubt that
it would ever be possible to put these lines back into petroleum duty for
the simple reason that the gas they transport is too thoroughly integrated
into the industrial and domestic picture. We might have to build other ones

if a submarine menace got bad enough.

There is a line being built from Alberta to Lake Superior, a distance
of 1,150 miles, which should be finished soon. ' (Finished December 1950-~
added at time of editing.) It will probably start out by delivering 55,000
barrels a day to the Lakes and can be stepped up to 100,000 barrels a day.
This can be accomplished by doubling the line, looping it, and adding
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 pumping stations. However, we are going to need a lot of storage up
there unless we can get somc pipelines to teke it out because the: Great
Lakes have a habit of freezing .up. - -

In addition to all this network we have tankers. Tankers were one
item of petroleum transportation that I was interested in, for two years
particularly. It seems to me I spent a great deal of my time gnawing
wy fingers dovm to my wrist, wondering when that nert tanker was going
to arrive. You will hear a lot about having a 30-day supply on the line,
aad a 30-day supply on the ships, and a 30-day supply back up somewhere
else; but when you are 8,000 miles from homo plate and are using petroleum
at the rate of about a half million barrels = day, any time you get a
five-day supply ahead you are really the happiest fellow in eight states.
I tnow; I was. It was only when we got down to about three or 2.5 days
that I began to have nervous attacks, And it became comtagious, you know.
Various group commanders and various assortmenis of starg--there were
long rows of them, three and four in a bunch--began to get very upset
~about the whole thing. : ‘ '

. Yow you would think inasmuch as the military offtake before Korea
~was about 3.7 percent of the United States production, that our so-called
"police action" would not throw us into a dither. Well, maybe it didn?t;
- maybe it did. Our purchass requirements fer aviation gasoline two months
ago were about three million barrels short of coverage for the last six
months of 1950, That shortage has been reduced as of the day before
yesterday down to 1.5 million barrels, Why the shortage? - Because our
aviation gasoline producing units have besn divorced from esch other and
each big refinery was geared to a specific commercial sotup to produce

a certain set of products. You also had about 2 percent alkylate in your
premium motor gasoline. Alkylate is the real "McCoy" when it comes to
making avgas. That was another reason. '

~ The refiner who said to his friend across the street, "Joe, how is
it to lend me two tank cars of butylenes to put in my ‘alkylation plant
and I'1l "swap" you = couple of carloads of premium motor gas-blending
agents so you can keep your motor gas going and I can meet the military .
requirements for avgas? It's a very simple exchange." Their intentions
were the best but the next morning both of thém went to jails Our loecal
antj%rust laws do not allow such collusion as that. So, before we had
agNational'froduction Act there were no real authorities to authorigze
this type of exchange., = = ’ ‘ :

We have many blending agents in the Middle West and on the east cosst--
strange things called codimers, isobutanes, bubylenes, and other things
about which my technical outfit tries to educate me--but the largest
number of alkylation units to take care of that Jjob are-down in Texas and
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over on the west coast. We must have pressure tank cars to move the
butylenes, so they tell me. We tie those butylenes or propylenes
together and we get a codimer. Thet is a liquid, so it can be put in
an ordinary tank car. But right at this particular period is when the
liquefied petroleum gas people are trying to £ill up tanks outside The
farmhouses, so those tank cars get in. a "pind."

That is why we had to have a Petroleum Administration for Defense.
Fortunately, it is staffed with industry personnel who know their business.
Many of them have been membsrs of our Military Petroleum Advisory Board
for & matter of two and a half years. That is one of the things the
Industrial College really counts for in my business--to get an exchange
of information between industry snd the military and other gove rnmental
departments so that we will not spend two and a half years of another
war getting introduced to each other. It was a terrible thing. It was
like trying to introduce two bulldogs, cach of them on a leash. You know
each one-is making insulting remarks to the other and that each is being
held, so they get into a fight. T think thet is one of the things that
the Industrial College has done mors to oure then any other outfit I knowe
We do know the language of the other fellow. ‘Even I know something about
butyl-~I wouldn't know one if I mot i4 on the street, but I know a lot of
the words even if I don't know the music. So, when I do talk about these
things, I sound reasonably intelligent, so long as I don't get tangled up
with somecne who knows too much about it.

In preparation for any emergency, the Joint Chiefs of Staff said to
the Army, the Navy, and the Air Forece, "You should have on hand, in your
possession, a 75-day supply of products." ~That was to allow industry to
get regeared and start producing, In the Far East, when the Koresan War
started, we had 71 percent, over-all, of the 100-octane requirements
under the JCS directive. We, had approximately 35 percent about three
months later. We had 21 percent of the ll5-octane requirement, and about
10 percent of the jet requirement in storage in June. Why? Because wWe
carmot buy storage and we cannot buy a product without money. Wle were,
up to a short time ago, rather short in that very necessary commoditys
On the first of June we had 71, 21, and 10 percent of our requirements
of these three productse. On the first of September we were down to 35,
18, and 8 percent, respectively. Ve had to move a lot of these products
s long distance. It takes time. ' .

Getting away from these details, let us take a look at some of the
bigger items of the world situation. (Reffering to chart 12.) DNow, 80
billion barrels is a lot of 0oile The gquestion which comes up is: Whers
.is 4t? You can see that about 50 percent of it is in the Western Hemis«

phere, and almost that much is in the Middle East. Those are the two
most important areas. : : ‘ ' L
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You will notice that our production and our refining capacity quite
ovér-balance, in percentages, the amount of reserves relative to the
Middle Bast and the other countrics. We produce them much faster. Te
refine much more of them. That gives you some.idea of how the oil is
distributed. It is predicted that this number will probably go.up to
10 million barrels a day during the next year--maybs more than that.

Let us take a look for a minute at one of the Joint Chiefs of Staff -
concepts which we tested here s short time ago. (indicating chart 13)s  r

Actually, this is & composite. We took a two-year short-range plan,
We extended the assumptions more or less in our own shop out to a five-ysar
period to see where we would wind up using the best information we had.
Now, if we are short of crude, there is not much use of our worrying
about being short of refiniug capueity. You noticed, no doubt, on that
last picture what happened to. the world in the way of refining capacity
as 1t developed its oil., It is concentrated in the United States, the
United Kingdom, and various other places,

Supposing we held a million barrels of oil somewhere, or we developed
it some place, and then we lost two million barrals of refining capacity
dus to enemy action or other reasons--and that is about what we would
lose if we lost the refineries in certain areas-«~I d¢ not mean lose them
physically but if they were danaged--we would be a million barrels short
of refining capacity. So our next reaction is, let's build some more
refineriess There are some other things we might do. Let us take a look
for a minute or two at this world map. And again I am going to let my
imagination run riot because you camnot check up on me on the figures,
(Map was not reproduced.)

Wow, if we had this crude supply we could change the picture I
showed you. At the same time, however, we would lose a large slice of
refining capacity. Remember, I'm not playing around with a Joint Chiefs
of Stuff assumption. This is like the boy said in the poker game, "This
game from here on in is being played according to me." It has no standing
in the community whatsocever.,

We nced a million barrels of refining capacity, we will say. The
first thing we went to know is the type of refining capacity. The man
with the reciprocating engine aircraft said, "Alkylation plants--lots of
thems" The man with the jet airplene said, "Oh, no, brother. You'tre
going out of commission here pretty soon, Youtre outmoded. I'm not
interested in alkylation plants, I'm interested in Jjet fuel production,
which is a different breed of cattle., Most any old refiner can make JP-3.%

80 then two questions arise: First, where are we going to uild
- those refineries so that we will get crude to put in them and they won't
get knocked to pieces? And, second, whore in this program do we shift
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our feet from the alkylation side of the family to the Jjet fuel side
of the family? Those are sSome of the questions we have t0 answer.

How does our friend over here do (indicating the Soviet Union)?
Well, its production, including that of its satellites, is probably
somewhore in the neighborhood of 900,000 barrels a day, we believes.
That is arrived at by a strange, weird, and peculiar system of statis-
tical gymnastics because we do nobt know a whole lot about it. Tie take
verious production figures for 193¢ and 1940 and we set cur own Five-Year
Plan. Then we try to read between the lines and see what percentage of
the FPive-Year Plan hes been accomplished. Although "Pravda" means "truth, "
we doubt it. ‘ '

The thing the Russians do have, however, is this: They are very
accomplished at moving troops by foot and not by truck. They have no
difficulty, I believe, with civil rationing of petroleum products. It
is a very simple matter: The guy who usss too much, they shoot him.
"They not only reduce what he uses, rut they eliminate him, So that
part of it is comparatively simple.

.1 would not for one minute discount the possibilities of how long -
the Russians cen last. For exsmple, Germany lasted quite a while on a
total production of 400,000 barrels a day. That is just a compearative
figure. In the United States we look at 7 million parrels, and then we
take 80 percent of it and commit it to the essential economy, It does
not leave as much as it does the way the Russians work it

That "essential economy," gentlemen, is the story that we must never
forgetes If we do not neve an economy that can support us in the manner
to which we are accustomed, then the United States taxpayer 1is wasting
every dime he spends on a military force, because it wont't be worth a
dime to him if he cannot support it and back it up. That is one of the
credos I know you gentlemen have in front of your eyes all the bime e

Let us take s look for a moment at what you are going to do as
commanding and staff officers when you finish here. All you have o do
is read your commission. It is very broad and yet to the point. I
velieve it says, "Reposing special trust and confidence in so-and-so, I
do hereby commission him, end sc forth, and. he is to do and perform
21l menner of things thereto pertaining.” »

But if you happen to get hit with a logistics job, remcmber that
the military camnot take it alle Thére has to be a balanced division
betWéen the civil and the military. We are reaching the point where the
superengine requiring a superfuel is a thing that you need like a hole in
#£he head. S :




Furthermore, remember that this petroleum business requires
special techniques and treatment: TFirst, because of its size; and
second, because of its peculiarity of being as fluid as gasoline and
partaking of some of the characteristics of meroury (ws can't get our
finger on it). A few gallons of Diesel oil in some thousands of gallons
of 1llb-octane gasoline ruins ite. So, some of you may be back trying to

control the,quality on the recsiving end.

Te may have lots of barrels of petroleum, but what are they? That
question gets more and more important, The nonavailability of one partice
~ular type of fuel may throw us cne way or the other. I am convinced
that there is no such animal lsft for any of us to do that will be o
unilateral operstionm, gentlemeris There isn' & chance of it over being
that again. ”

And remember, whether you make petroleum plans or any other kind
of plans, do not get marricd to. them too dlosely.. Never let them become
the lew of the Medes and Fersians "that cennot be changed." The flexi-
bility of our thinking must be ewer present, If we should find our
industry associates in a rut, let us get them out even if we have +to use
nuclear fission to do ite ‘ '

And don't get yourself in a solid position of infeasibility,.,  That -
is a terrible disease for a logistics officer %o get because he will
invariably come up against the same proposition that I heard a supply
officer at the Great Lakes Training Station in 1927 step into.  Admiral
Ts Te Craven, USN, was the commandant. He calied this gentleman in snd
~told him to do something. The latter said, "Wo, it's against the rules
and regulations. You can't do that." The Admiral said, "Looks I know
youlre doing your best to keep the 0ld Man out of trouble. But I'm a
permanént Rear Admiral in this U. S. Navy and I have had a reputation
for some years of thriving on trouble"--it was probably an understatement--
"I know all the places in the book where it says 'nod Now you get out of
here and find a place where it says 'maybe!."

Thank you, gentlemen,

QUESTION: Admiral, I have heard a lot about the shortage of tank
cars and also tankers both during the war and after. Would you please
- comment on the current situation? Are we in a position to support a

fullescale war so far as the shipment is concerned? :

- ADMIRAL BIGGS: On the tanker side of the family we probably could
get by for a certain period. I believe the first six months of that
period would be spent getting our routes readjusted to a wartime economy
and if we lost a considerable section of that teanker fleet in the process,
we would be in a very tough positioh.
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The tank car situation is very tight. The National Production
Authority and the Petroleum Administration for Defense are really doing.
things about that right now to build up more pressure tank cars and
liquid=-carrying tank cars of the ordinary type. ‘

‘Tle would certainly have to have an intensified shipbuilding program
both on the tenker side of the family as well as on the cargo side.
Thet is more or less a personsl cbservation but one backed up with
certain educated guesses.

QUESTION: Admiral, you have mot discussed the Venezuelan sources
of oil, . I was wondering how ths Marscaibo region with refineries at
Aruba and Curacao fit into the picture in the event of a future wars

ADMIRAL BIGGS: They have besen considered as a part of world supply
to the tune of about 1.75 million barrels per day production. I forget
the exact figure on the rofining side. But those have been built into
that availability curve I showed you. ‘

But to answer your gquestion, that has been considered as part of
‘our indigenous supply, practically speaking, the same as it was during
Torld Wer II. At that time we were getting at times close to 900,000
barrcls a day out of Venezuela, -and about 500, 000 barrels out of the
Middle East.

QUESTION: Admiral, I would like to know if you have any more
figures on the Russians! distribution of their production? - Do they"
heve the same situation in their "essential economy" . as we do?

ADMIRAL BIGGS: Of course, their best production is concentrated
around the Caspian and Baku fields. We do not know much about the fields
they have in other parts of the Russian territory. The production in

~ Roumania and some in Poland is about what it was, we think, before World
War II. Information is extremely- sketchy as to how much has been
discovered in other parts. of Russia.

Now, one of their great troubles, of course, is that their pipe-
line system would handle only about. 10 percent of their supply; the tank
cars possibly 40 percent.. They would have to depend on various other
means--barges on the rivers and trucks--for the remaindere One of their’
toughest assignments would be getting the supplies from here to there,
although from some of the logistics of the local North Koreans they must
have a solution for it. . " o

QUESTION: Admiral, can you tell us whether any study has been made
to determine the cost, petroleumwise, of laying down a barrel of oil,
say, at different distances in Asia in an all-out war where we have to
furnish escorts and combat potential submarine action?

pa 10
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ADMIRAL BIGGS: I know that the Joint Logistics Plans Group of the
Joint Chiefs of Staff has made certain estimates of what it would. take
in the way of effort to transport oil that distance. But I could not
make any statement that I think would be useful along that line..

Frequently, those things would be decided by just how badly the
item was neededs As an example, in Vorld War II we were fresh out of
escorts, so we ordered some 30 tankers to sail from Eniwetok to Uluthi
sans escort. They all got there. ‘

QUESTION: Admiral, in some locales there has been a difference in
view between the. Air Force and the Navy with respect to the grade of
aviation fuel that is to be used or is requireds That has been true
in the Pacific. Does that constitute a real problem, and if so are we
making any progress toward reconciliation in the services?

ADMIRAL BIGGS: We have gome quite a distance. One thing that has
been decided which I think has helped is that both services agreed they
would not limit the aromatic content of the high-test gasolines. A
second one was. thet they would acoept 4.6 cc. of lead.

The Navy side of the family insists on the 145 rich side of the .
mixture because the naval flier hasn't very far to go before his wheels
leave everything sclide. He is particularly interested in it for that
purposee. The Air Force, on the other side of the picture, also is
specifically interested in that 145 octane--performance number, rather=--
when he goes over a target or takes a fighter into combat.

On the jet side of the picture, the Air Force and the Navy are sold.
They agreed on that one. One of the reasons I think is because we all
more or less started off together, which was a great help. So they have
agreed on.a JP-3 type of fuel,

You have probably heard much argument about the vapor pressure of
that fuel, whether it should be 2, 5, 7, pounds, or what have you. Neither
of the services is wedded to that vapor pressure per se, but they are
wedded to the JP-3 type of fuel because of the availability. The kerosene
type, the old JP-1, is not too plentiful. You can get cnly about 6 to 10
percent of any barrel of crude that is straight distilled kerosense, which
is the basis of your JP-1,

I believe that for a considerable pericd into the future, we will
use 100 and 115 octane in the piston-type engines,. I think the Air Force
and the Navy have both agreed that we will need those two grades.

I think we are meking definite progress.
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QUESTION: Admiral, would it be worth while mentioning the prospects
in Alaska?

ADMIRAL BIGGS: I really do not know too much about it., But in
Alasks we have two small fields at the moment. If they were down on
the Gulf Coast of the United States, they would be in commercial produc-
tion. Being where they are, they are not of commercial size.

There have been two or three gas wells. The units at Point Barrow
are literally "cooking with gas."

- The oil shows are promising and a lot of people believe that the
Devonian Basin in Alberta runs a1l the way to the Arctic Ocean.

The program, I believe 1s, after the 1952 appropriation if we do
not have sufficient results thereafter to indicate real production, that
the party will be called off, except probably some geological work
farther south. - :

MR, LOUDEN: Admiral Biggs, on behalf of the staff, faculty, and
student body, I assure you we have enjoyed your lecture very much. It

was most instructive and informative.

Thank ‘you.

(1 Feb 1951--350)S.




