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C O L O N E L  BLACK:  G e n e r a l  Mundy, G e n t l e m e n :  

Oil  is the  m o s t  i m p o r t a n t  of a l l  the  w a r  m a t e r i a l s ,  c o n s i d e r e d  in the  

l igh t  of t he  quan t i t y  u s e d .  Oil  is a l s o  one of the  m o s t  i m p o r t a n t  n a t u r a l  

r e s o u r c e s  r e q u i r e d  in d e v e l o p i n g  our  n a t i o n a l  e c o n o m y .  Oil is  the  sub -  

j e c t  fo r  ou r  d i s c u s s i o n  th i s  m o r n i n g .  

I know the  i m p o r t a n c e  of the  s u b j e c t  is a p p r e c i a t e d  by a l l  of you.  

We A m e r i c a n s  have  a t h r e e - f o l d  i n t e r e s t  in the  p e t r o l e u m  i n d u s t r y .  

F i r s t ,  we m u s t  have  an a d e q u a t e  supp ly  of p e t r o l e u m  if ou r  e c o n o m y  

is  to  f u n c t i o n  e f f e c t i v e l y .  Second ly ,  ou r  m i l i t a r y  f o r c e s  r e q u i r e  huge  

supplies of gasoline and fuel oils for their mobility. Third, our petrol- 

eum reserves serve both to enhance our economic well-being and as 

a potent ingredient for national defense. 

Before proceeding with the introduction of ;our speaker I would like 

to present the panel members with whom you will all work this after- 

noon in our seminars on petroleum. You have read the biographies 

and have found that we certainly have, I am sure you will agree, some 

of the most experienced men in their field here this morning. We 

consider ourselves extremely privileged that these senior officials from 

government and industry have taken time from their busy schedules 

to be with us. 

I shall now introduce these panel members to you. Will you please 



withhold your applause until they are all introduced. And, g(entlemen, 

as I call your names, will you please stand up for a second so that 

the student body will recognize you. 

Mr. Jack Tarner, Phillips Petroleum Company. 

Colonel Ralph E. Zahrobsky, USA, Military Petroleum 
Supply Agency. 

Mr. James A. Ransford, Tidewater Oil Company. 

Mr. R icha rd  J. Mi l l e r ,  

Dr.  F r a n c i s  McIn tyre ,  

Capta in  Matthew V. 
I n t e r i o r .  

Colonel  Merwin  H. 

Mr.  J. S. Baldwin,  J r . ,  

Vice A d m i r a l  Bur ton  B. 
of Defense .  

Mr.  Wi l l i am D. P r i c e ,  

M i l i t a r y  P e t r o l e u m  Supply Agency.  

Ca l i f o rn i a  Texas  Oil Company.  

Carson ,  J r . ,  USN, D e p a r t m e n t  of the 

Smith,  USA, ~ : ~ , h i e ,  fs  of S ta f f .  

S tandard  Oil Company.  

Biggs,  Office of A s s i s t a n t  S e c r e t a r y  

Shel l  Oil Company.  

Mr.  Wil l iam B. H a r p e r ,  A m e r i c a n  P e t r o l e u m  Ins t i tu te .  

Mr.  Roscoe  A. Cat te l l ,  

Mr.  Car l  C. Ander son ,  

Mr .  Ralph S. Fowle r ,  

Capta in  A. A. Pabs t ,  
Defense .  

Mr.  

Dr .  

Capta in  P. D. Chubb, 
Agency.  

D e p a r t m e n t  of I n t e r i o r .  

D e p a r t m e n t  of I n t e r i o r .  

Pu re  Oil Company.  

USN, Office of A s s i s t a n t  S e c r e t a r y  of 

A lexande r  H. Chapman,  Consul t ing  E n g i n e e r .  

Bruce  C. Ne t sche r t ,  R e s o u r c e s  for  the F u t u r e .  

USN, M i l i t a r y  P e t r o l e u m  Supply 
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T h a n k  you, g e n t l e m e n .  

We a r e  m o s t  f o r t u n a t e  in h a v i n g  as  o u r  s p e a k e r  th i s  m o r n i n g  

Dr .  R i c h a r d  J.  Gonza lez ,  D i r e c t o r  of the  H u m b l e  Oil and R e f i n i n g  

C o m p a n y  of Hous ton ,  T e x a s .  

Our  s p e a k e r  b r i n g s  an inbix~t~, b a c k g r o u n d  of m a n y  y e a r s '  e x p e r -  

i e n c e  in  the  o i l  i n d u s t r y  which ,  c o u p l e d  wi th  h is  b a s i c  p r o f e s s i o n a l  

t r a i n i n g  as  an  e c o n o m i s t ,  ab ly  f i t s  h im to  u n d e r s t a n d  and r e s o l v e  

the  m u l t i t u d e  of c u r r e n t  c o m p l e x  p r o b l e m s  c o n f r o n t i n g  h i m  da i l y  in 

the  p e t r o l e u m  fi~Id.  

Dr .  Gonzalex~ we a l l  f e e l  tha t  we a r e  w e l c o m i n g  b a c k  an  old f r i e n d  

of the  I n d u s t r i a l  C o l l e g e .  I am v e r y  happy  i n d e e d  to  p r e s e n t  you to  

this class. 

Dr. Gonzalez. 

DR. GONZALEZ: Thank you, Colonel Black, for that kind intro- 

duction and for the opportunity to be here today to kick off this dis- 

cussion of petroleum resources. I am delighted to see that you have a 

panel, because the most important part of our discussion will be the 

question and answer period, particularly this afternoon. 

I hope that all you gentlemen are wide awake and clear-eyed this 

morning. We have a few slides. We have arranged so that the lights 

won't all go off. Perhaps that will help you to stay awake. 

In view of the results, I suspect that you will be getting some more 
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e c o n o m i s t s  in  W a s h i n g t o n  nex t  y e a r .  It r e m i n d s  m e  of t h e  s t o r y  

a b o u t  the  e n g i n e e r  and  the  e c o n o m i s t  who w e r e  d i s c u s s i n g  t h e i r  

p r o f e s s i o n s  and how f a r  b a c k  t h e y  c o u l d  be  t r a c e d .  The  e n g i n e e r  

s a i d  tha t  h is  w a s  c l e a r l y  m u c h  o l d e r  t han  the  e c o n o m i s t ' s  p r o f e s s i o n ,  

b e c a u s e  one  of the  f i r s t  t h i n g s  t ha t  h a p p e n e d  w a s  t ha t  the  L o r d  c r e a t e d  

t he  e a r t h  out  of c h a o s .  I m m e d i a t e l y  the  e c o n o m i s t  s p o k e  up and s a i d ,  

"And who do you  s u p p o s e  was  r e s p o n s i b l e  f o r  t ha t  c h a o s  ? "  

Th i s  m o r n i n g  we a r e  go ing  to  t a l k  abou t  e n e r g y  r e s o u r c e s  in 

g e n e r a l  a s  a b a c k g r o u n d  to  a m o r e  s p e c i f i c  d i s c u s s i o n  of the  p e t r o l e u m  

r e s o u r c e s  of t he  Uni t ed  S t a t e s .  T h e n  f r o m  tha t  we w i l l  t u r n  to  a b r i e f  

r e v i e w  of the  w o r l d  p i c t u r e  in r e s o u r c e s .  In v i e w  of the  d e v e l o p m e n t s  

in R u s s i a ,  t h i s  t i m e  w e ' l l  c l o s e  w i th  s o m e  c o m m e n t s  on the  R u s s i a n  

p e t r o l e u m  i n d u s t r y .  

I a m  s o r r y  tha t  G e o r g e  P i e r c y  of S t a n d a r d  Oil  cou ld  no t  b e  h e r e  

t o d a y .  He is  r e p r e s e n t e d  by  J a c k  B a l d w i n .  G e o r g e  is  one of the  m e n  

who  h a v e  b e e n  o v e r  to R u s s i a  wi th  t he  m i s s i o n  t ha t  j u s t  r e t u r n e d  r e c e n t l y .  

He h a s  m a d e  s o m e  v e r y  i n t e r e s t i n g  t a l k s  on it .  I u n d e r s t a n d  t ha t  he is  

now b u s y  h e l p i n g  to  a c t  as  h o s t  f o r  the  v i s i t i n g  R u s s i a n s ,  and  t h a t ' s  why  

he  c a n ' t  be  h e r e .  

G e n t l e m e n ,  w i thou t  f u r t h e r  ado ,  I wou ld  l ike  to  s t a r t  s hoa&ug you  

s o m e  s l i d e s  t ha t  w i l l  s e r v e  a s  a b a s i s  of o u r  d i s c u s s i o n  of t h i s  s u b j e c t .  
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S L I D E  1 

L e t  u s  c o n s i d e r  f i r s t  w h a t  m a k e s  r e s o u r c e s  a v a i l a b l e .  W e  k n o w  

t h a t  t h e r e  a r e  u n d i s c o v e r e d  d e p o s i t s  o f  u n c e r t a i n  m a g n i t u d e  t h a t  f o r m  

t h e  r e s o u r c e  b a s e  f r o m  w h i c h  m a n  m u s t  e x t r a c t  e c o n o m i c a l l y  u s e f u l  

s u p p l i e s .  U n t i l  w e  s t a r t  l o o k i n g  f o r  t h e s e  r e s o u r c e s ,  w e  r e a l l y  d o n ' t  

h a v e  m u c h  i d e a  h o w  l a r g e  t h e  b a s e  i s .  

U r a n i u m  i s  a g o o d  e x a m p l e .  T e n  o r  f i f t e e n  y e a r s  a g o  w e  p r o b a b l y  

d i d n ' t  r e a l i z e  h o w  m u c h  u r a n i u m  w a s  a v a i l a b l e .  W h e n  w e  b e g a n  to  

l o o k  f o r  i t  w e  f o u n d  q u i t e  a b i t  in  t h e  U n i t e d  S t a t e s .  

A f t e r  w e  d i s c o v e r  r e s o u r c e s ,  w e  f i n d  t h a t  t h e y  a r e  o f  o n e  of  t w o  

c a t e g o r i e s - - e i t h e r  c o m m e r c i a l ,  w h i c h  t h e n  c a n  b e  e x p r e s s e d  a s  o p e r -  

a t i n g  m i n e s  a n d  w e l l s ,  o r  n o n c o m m e r c i a l .  A f i n e  e x a m p l e  o f  n o n -  

c o m m e r c i a l  r e s o u r c e s  a r e  t h e  s h a l e  o i l  d e p o s i t s  o f  t h e  R o c k y  M o u n t a i n s .  

We k n o w  t h a t  t h e y  c o n t a i n  a g r e a t  d e a l  o f  l i q u i d  b u t  s o  f a r  w e  h a v e n ' t  

b e e n  a b l e  t o  f i g u r e  o u t  h o w  t o  m i n e  t h e m  a t  a c o s t  t h a t  w i l l  m a k e  t h e m  

e c o n o m i c a l l y  s i g n i f i c a n t .  

T h i r d ,  t e c h n o l o g y  a n d  p r i c e  d e t e r m i n e  h o w  m u c h  c a n  b e  r e c o v e r e d  

f r o m  k n o w n  r e s o u r c e s .  T e c h n o l o g y  c h a n g e s  w i t h  t i m e ,  a n d  s o  d o  

p r i c e s ,  a n d  t h e s e  f a c t o r s  a f f e c t  h o w  m u c h  we  c a n  r e c o v e r  f r o m  k n o w n  

r e s o u r c e s .  

F i n a l l y ,  p r o d u c t i o n  d r a w s  o n  o u r  k n o w n  a n d  d e v e l o p e d  r e s o u r c e s ,  

b u t  i t  s t i m u l a t e s  n e w  d e v e l o p m e n t  t h a t  a d d s  f u r t h e r  r e s o u r c e s .  In  o t h e r  

5 



w o r d s ,  i t  c o n v e r t s  p r e v i o u s l y  u n k n o w n  i n t o  k n o w n  r e s o u r c e s .  

T h e r e  h a s  b e e n  a g r e a t  d e a l  of  i n t e r e s t  i n  r e c e n t  y e a r s  in  t h e  

m a g n i t u d e  o f  o u r  r e s o u r c e  b a s e .  O n e  of  o u r  p a n e l i s t s ,  B r u c e  N e t s c h e r t ,  

h a s  d o n e  a l o t  t o  b r i n g  t h i s  c o n c e p t  i n t o  t h e  f o r e .  A n e w  b o o k ,  o f  

w h i c h  h e  i s  o n e  o f  t h e  a u t h o r s ,  w i l l  s o o n  b e  p u b l i s h e d  o n  t h i s  s u b j e c t .  

T h e  B u r e a u  o f  M i n e s  h a s  r e c e n t l y  p u b l i s h e d  s o m e  f i g u r e s  o n  t h e  p r o v e d  

a n d  p o t e n t i a l  r e s o u r c e s  o f  e n e r g y  in  t h e  U n i t e d  S t a t e s .  T h e i r  f i g u r e s  

will show up on this next slide. 

SLIDE 2 

W e  s e e  h e r e  t h e  p r o v e d  r e s o u r c e s  o f  g a s ,  c r u d e  o i l ,  s h a l e ,  a n d  

c o a l .  ~n; t h e  [ e f t h a n d  b a r  t h e y  a r e  e x p r e s s e d  in  q u a d r i l l i o n  B T U ' s .  

T h e n  t h e r e  a r e  t h e  e s t i m a t e s  t h a t  a r e  c u r r e n t l y  b e i n g  u s e d  b y  t h e  

B u r e a u  o f  M i n e s  o f  p o t e n t i a l  s o u r c e s .  On  t h e  l e f t h a n d  s i d e  y o u  w i l l  

s e e  a l i t t l e  b o x  t h a t  g i v e s  y o u  t h e  r a t i o  o f  t h e  p o t e n t i a l  t o  t h e  p r o v e d  

r e s o u r c e s .  In  t h e  c a s e  o f  g a s ,  i t ' s  4 t o  1; o i l  i s  11 t o  1; s h a l e  i s  10 

t o  1; c o a l  i s  4 t o  1. 

L e t  m e  p o i n t  o u t  t h a t  t h e  t e r m ,  " p r o v e d ,  " d o e s  n o t  m e a n  t h e  s a m e  

in  a l l  o f  t h e s e  c a s e s .  In  t h e  c a s e  o f  g a s  a n d  c r u d e  o i l  t h e  p r o v e d  

r e s e r v e s  a r e  t h o s e  t h a t  we  d e f i n i t e l y  k n o w  c a n  b e  r e c o v e r e d  f r o m  

p r e s e n t l y  k n o w n  f i e l d s  w i t h  e x i s t i n g  t e c h n o l o g y  a n d  a t  e x i s t i n g  p r i c e s .  

T h i s  i s  n o t  t r u e  i n  c a s e  o f  t h e  s h a l e  o r  t h e  c o a l .  I f  w e  h a d  f i g u r e s  o n  

w h a t  i s  b a c k  o f  c o m m e r c i a l  s h a l e  m i n e s  w e  w o u l d  h a v e  p r a c t i c a l l y  z e r o  
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d e p o s i t s  p r o v e n ,  and  if we  had  the  f i g u r e s  b a c k  of the  c o m m e r c i a l  

m i n e s  t h e y  wou ld  be c o n s i d e r a b l y  l e s s  t h a n  the  p r o v e d .  P r o v e d  in 

t h i s  c a s e  m e a n s  " k n o w n  to e x i s t " - - n o t  n e c e s s a r i l y  c o m m e r c i a l .  

At a l l  e v e n t s ,  t he  c o n c e p t  t ha t  we  h a v e  h e r e  is  t ha t  the  e n e r g y  

r e s o u r c e s  of t h i s  c o u n t r y  a r e  r e a l l y  qu i te  l a r g e ,  s u f f i c i e n t l y  s o  to  

w a r r a n t  the  A t o m i c  E n e r g y  C o m m i s s i o n  in  s a y i n g  r e c e n t l y  tha t  we  

c a n  look  f o r w a r d  to h a v i n g  a m p l e  f o s s i l  f u e l s  f o r  the  r e s t  of  t h i s  

c e n t u r y  at  f a i r l y  r e a s o n a b l e  c o s t .  I n c i d e n t a l l y ,  the  " R e s o u r c e s  f o r  

the  F u t u r e "  s t u d y  w i l l  s u g g e s t  t ha t  the  r e a l  c o s t  of t h e s e  e n e r g y  

r e s o u r c e s  c a n  r e m a i n  c o n s t a n t  f o r  qu i te  a p e r i o d  of t i m e .  

S L I D E  3 

E n e r g y  is  i m p o r t a n t ,  a s  C o l o n e l  B l a c k  s a i d ,  b e c a u s e  of i t s  s i g n i -  

f i c a n c e ,  not  on ly  to the  m i l i t a r y  but  a l s o  to  t he  i n d u s t r i a l  e c o n o m y .  

H e r e  we  have  a p i c t u r e  of the  r e l a t i o n s h i p  b e t w e e n  U. S. e n e r g y  c o n -  

s u m p t i o n  and  g r o s s  n a t i o n a l  p r o d u c t  p e r  c a p i t a  f r o m  1929 to 1959. 

The  s i m i l a r i t y  of the  m o v e m e n t s ,  of c o u r s e ,  is  v e r y  s i g n i f i c a n t .  T h e r e  

is  a v e r y  h igh  d e g r e e  of c o r r e l a t i o n  bo th  in p e r i o d s  of  boom and in 

p e r i o d s  of r e c e s s i o n .  T h i s  r e l a t i o n s h i p  is  t r u e  not  on ly  in the  Uni t ed  

S t a t e s  but  t h r o u g h o u t  the  w o r l d  a s  w e l l ,  a s  we  w i l l  s e e  in o u r  n e x t  s l i d e .  

S L I D E  4 

H e r e  we have  a n u m b e r  of  c o u n t r i e s  in  the  w o r l d  a r r a n g e d  a c c o r d i n g  

to  t h e i r  e n e r g y  c o n s u m p t i o n  a n d  t h e i r  i n c o m e  p e r  c a p i t a .  We s e e  c o u n -  

t r i e s  s u c h  as  Ind ia  and  J a p a n ,  w i th  r e l a t i v e l y  low e n e r g y  c o n s u m p t i o n  
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a n d  l o w  i n c o m e .  At  t h e  o t h e r  e n d  of  t h e  s c a l e  w e  s e e  C a n a d a  a n d  t h e  

U n i t e d  S t a t e s ,  w i t h  h i g h  e n e r g y  c o n s u m p t i o n  a n d  h i g h  i n c o m e .  

In  t h i s  s l i d e  w e  h a v e  m e a s u r e d  t h e  p e r  c a p i t a  e n e r g y  c o n s u m p t i o n  

in  t e r m s  o f  g a l l o n s  o f  c r u d e  o i l ,  a n d  w e  h a v e  e x p r e s s e d  i n c o m e  in  

U. S. d o l l a r s .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  b y  a n d  l a r g e  a g a l l o n  of  

e n e r g y  i s  t h e  b a s e  f o r  a b o u t  a d o l l a r  o f  i n c o m e .  N o w ,  a s  y o u  k n o w ,  

e n e r g y  i n  t h e  f o r m  o f  c r u d e  o i l ,  f o r  e x a m p l e ,  s e l l s  f o r  t h e  e q u i v a l e n t  

o f  5 t o  7 c e n t s  a g a l l o n  a t  t h e  w e l l .  We  a r e  n o t  s a y i n g  t h a t  t h e  e n e r g y  

a l o n e  i s  r e s p o n s i b l e  f o r  t h e  i n c o m e ,  b u t  w e  a r e  s a y i n g  t h a t  t h e  e n e r g y  

i s  a r e q u i s i t e  t o  m u l t i p l y  t h e  p r o d u c t i v e  c a p a c i t y  s o  t h a t  i n c o m e  c a n  

k e e p  p a c e  w i t h  i t .  

In  o t h e r  w o r d s ,  i n a n i m a t e  e n e r g y  r u n s  t h e  m a c h i n e r y  t h a t  m a k e s  

i t  p o s s i b l e  f o r  r e a l  i n c o m e  to  i n c r e a s e .  W h a t  t h e  w o r l d  i s  e n g a g e d  in  

i s  a n  e f f o r t  t o  m o v e  u p  t h e  e c o n o m i c  l a d d e r  a s  w e  s e e  i t  h e r e  o n  t h i s  

s l i d e .  R u s s i a  w o u l d  l i k e  t o  c a t c h  u p  w i t h  t h e  U n i t e d  S t a t e s .  We  w a n t  

t o  k e e p  a h e a d  o f  R u s s i a .  A n d  m a n y  c o u n t r i e s  i n  t h e  w o r t d  w o u l d  l i k e  

t o  m o v e  i n t o  t h e  p o s i t i o n  t h a t  t h e  W e s t e r n  c o u n t r i e s  n o w  o c c u p y .  

We w i l l  t u r n  f r o m  t h i s  n o w  t o  a c o n s i d e r a t i o n  m o r e  p a r t i c u l a r l y  

o f  t h e  U. S.  e n e r g y  p i c t u r e  a n d  t h e  p e t r o l e u m  i n d u s t r y .  

S L I D E  5 

H e r e  w e  t a k e  a q u i c k  l o o k  a t  w h a t  h a s  h a p p e n e d  t o  e n e r g y  c o n s u m p t i o n  

o v e r  a p e r i o d  o f  y e a r s ,  a n d  w e  s e e  t h a t  t h e  t o t a l  h a s  g o n e  u p  t o  w h e r e  
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we now c o n s u m e  a p p r o x i m a t e l y  43 q u a d r i l l i o n  B T U ' s  a y e a r .  We s e e  

tha t  a t  t he  b e g i n n i n g  of t h i s  p e r i o d  o u r  c o n s u m p t i o n  w a s ,  r o u g h l y ,  15 

q u ~ d r i l l i o n  B T U ' s .  The  r a t e  of g r o w t h  of e n e r g y  c o n s u m p t i o n  has  b e e n  

s o m e w h e r e  b e t w e e n  2 and  3 p e r c e n t  a y e a r ,  t r e n d ,  o v e r  a l ong  p e r i o d  

of t i m e .  O v e r  the  l a s t  20 y e a r s  it  has  b e e n  r o u g h l y  3 p e r c e n t .  

N o t i c e  the  d i v e r g e n c e  in the  c o m p o n e n t s .  The  a c t u a l  c o n s u m p t i o n  

of c o a l  h a s  m o v e d  s i d e w i s e ,  s o m e w h a t  d o w n w a r d ,  in f ac t ,  and the  

c o n s u m p t i o n  c u r r e n t l y  is  c l o s e  to  w h a t  it was  a t  t he  b o t t o m  of the  

d e p r e s s i o n  in the  t h i r t i e s .  

On the  o t h e r  hand ,  the  c o n s u m p t i o n  of o i l  h a s  s h o w n  a v e r y  s h a r p  
J 

r i s e  in  t h e  e a r l y  y e a r s  in to  the  t w e n t i e s .  It w a s  a f f e c t e d  by the  d e p r e s -  

s ion ,  and t h e n  m o v e d  a g a i n ,  and t h e r e  w a s  a long,  s t e a d y  s w e e p  up u n t i l  

f a i r l y  r e c e n t l y ,  w h e n  you  c a n  s e e  t he  t r e n d  l i ne  c h a n g e d .  

In t he  c a s e  of gas  a g a i n  you  c a n  s e e  a s o m e w h a t  s i m i l a r  m o v e m e n t  

to  t ha t  of oi l ,  w i th  a s h a r p  r a t e  of i n c r e a s e .  

T h e  g r o w t h  t r e n d s  h e r e  h a v e  b e e n ,  a s  I s a i d ,  in the  p a s t  20 y e a r s  

3 p e r c e n t  f o r  e n e r g y  as  a w h o l e ,  5 p e r c e n t  f o r  oi l ,  and  8 p e r c e n t  f o r  

g a s .  I n e v i t a b l y  t h e s e  had  to  c h a n g e  b e c a u s e  o i l  and  gas  h a v e  now r e a c h e d  

the  po in t  w h e r e  t h e y  s u p p l y  o v e r  70 p e r c e n t  of the  t o t a l  e n e r g y  r e q u i r e m e n t .  

As you  c a n  s e e ,  coa l ,  a t  10 q u a d r i l l i o n  B T U ' s ,  now s u p p l i e s  l e s s  t han  

o n e - f o u r t h  of t h e  e n e r g y  r e q u i r e m e n t s  in the  Un i t ed  S t a t e s .  

T h i s  i s  one  of t he  d e v e l o p m e n t s  t ha t  a r e  a f f e c t i n g  tl~ p e t r o l e u m  

i n d u s t r y  c u r r e n t l y ;  ~lhis sh i f t  f r o m  a t r a d i t i o n a l  5 p e r c e n t  g r o w t h  r a t e  

to t h i s  n e w  3 p e r c e n t  g r o w t h  r a t e  t a k e s  s o m e  t i m e  to a d j u s t  to,  and  it  
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c r e a t e s  s o m e  p r o b l e m s  t ha t  we  wi l l  d i s c u s s  l a t e r  d u r i n g  the  day .  

S L I D E  6 

T h i s  s l i d e  s h o w s  us  the  p a r t i c i p a t i o n  of t h e s e  f o r m s  of e n e r g y  

in the  t o t a l  p i c t u r e  f o r  the  Uni ted  S t a t e s .  W a t e r  p o w e r  has  r e m a i n e d  

r e m a r k a b l y  c o n s t a n t  at  r o u g h l y  4 p e r c e n t  of the  t o t a l  t h r o u g h o u t  t h i s  

p e r i o d  of t i m e - - f r o m  1910 to 1960. Coal  ha s  d r o p p e d  s h a r p l y ,  a s  you  

c a n  s e e  in t he  l o w e r  p o r t i o n  of t he  c h a r t ,  u n t i l  it  now s u p p l i e s  abou t  

23 p e r c e n t  of t he  e n e r g y .  Gas has  i n c r e a s e d  un t i l  it s u p p l i e s  27 p e r c e n t  

of the  e n e r g y .  Oil  s u p p l i e s  46 p e r c e n t  of t he  e n e r g y .  

This is qui te  a d i f f e r e n t  s i t u a t i o n  f r o m  the  one  t ha t  we s a w  e a r l i e r  

in the  r e l a t i o n s h i p s  of the  s o - c a l l e d  p r o v e d  and p o t e n t i a l  r e s o u r c e s .  

Al l  of t h i s  b r i n g s  us  b a c k  to t h e  f ac t  t ha t  the  u s e  d e p e n d s  on e c o n o m i c  

a v a i l a b i l i t y ,  the  p r i c e  a t  w h i c h  t h e s e  r e s o u r c e s  c a n  be  m a d e  a v a i l a b l e .  

F o r t u n a t e l y ,  t he  d o m e s t i c  p e t r o l e u m  i n d u s t r y  h a s  b e e n  ab l e  to s u p p l y  

oi l  and  gas  at  p r i c e s  t ha t  h a v e  m a d e  it a t t r a c t i v e  f o r  p e o p l e  to u s e  

l i q u i d s  and  gas  in p l a c e  of c o a l .  

So we have  had t h i s  c h a n g e  in th i s  d e v e l o p m e n t ,  d e s p i t e  t he  f a c t  

t ha t  p o t e n t i a l l y ,  in  t he  long  run ,  the  c o a l  r e s o u r c e s  o v e r s h a d o w  the  

o i l  r e s o u r c e s .  

M o s t  of t h e s e  c h a r t s  t ha t  we h a v e  l ooked  at  up to t h i s  po in t  h a v e  

d e a l t  w i th  d e v e l o p m e n t s  of t he  20th c e n t u r y .  I wou ld  now l i ke  to t u r n  

to get  a l o n g e r  p e r s p e c t i v e  o v e r  the  f i r s t  c e n t u r y  of the  p e t r o l e u m  

i n d u s t r y .  
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S L I D E  7 

H e r e  we h a v e  l ooked  b a c k  to the  b e g i n n i n g  of the  p e t r o l e u m  i n d u s -  

t r y  to s e e  how th i s  i n d u s t r y  h a s  e x p a n d e d ,  and  we h a v e  d i v i d e d  the  

h i s t o r y  in to  r o u g h l y  t h r e e  g e n e r a t i o n s  of 33 y e a r s  e a c h .  We h a v e  

s h o w n  by n u m b e r s  a c r o s s  the  top  of the  c h a r t  the  g r o s s  n e w  oi l  t ha t  

was  d i s c o v e r e d  and  d e v e l o p e d  in the  p e r i o d ,  the  p r o d u c t i o n ,  and  the  

a m o u n t  t ha t  was  a d d e d  to r e s e r v e s .  

T h e  f i r s t  t h i n g  t ha t  we s e e  i s  t ha t  in  the  f i r s t  g e n e r a t i o n  of 33 

y e a r s ,  b r i n g i n g  us  up to  1892, the  i n d u s t r y  d i d n ' t  f ind o r  p r o d u c e  m u c h  

oi l .  It found  a b o u t  a b i l l i on ;  i t  p r o d u c e d  on ly  abou t  a l i t t l e  m o r e  t h a n  

ha l f  a b i l l i on ;  and it had r e l a t i v e l y  s m a l l  r e s e r v e s  at  the  end  of t he  

p e r i o d .  

In the  s e c o n d  g e n e r a t i o n  the  i n d u s t r y  s t e p p e d  up i t s  r a t e  of  f i n d i n g  

and a l s o  i t s  r a t e  of p r o d u c t i o n .  H e r e  we h a v e  a l i t t l e  m o r e  t h a n  1 2 - 1 / 2  

b i l l i o n  b a r r e l s  d i s c o v e r e d ,  a l i t t l e  o v e r  8 b i l l i o n  b a r r e l s  p r o d u c e d ,  and  

an  a d d i t i o n  to the  r e s e r v e s  of a p p r o x L m a t e l y  4 - 1 / 2  b i l l i o n  b a r r e l s .  

T h e  r e a l l y  m a j o r  d e v e l o p m e n t  of the  p e t r o l e u m  i n d u s t r y  in  t he  

Un i t ed  S t a t e s  h a s  c o m e  in  the  l a s t  g e n e r a t i o n ,  s i n c e  1926. You c a n  

s e e  f r o m  the  c h a r t  i t s e l f  the  t r e m e n d o u s  e x p a n s i o n  in r e s e r v e s  and  in 

p r o d u c t i o n ,  k e e p i n g  p a c e  w i th  e a c h  o t h e r .  At  t h e  top of the  c h a r t  you  

c a n  s e e  t he  f i g u r e s  of g r o s s  n e w  d i s c o v e r y  of oi l ,  m o r e  t h a n  77 b i l l i o n  

b a r r e l s ,  p r o d u c t i o n  50 b i l l i o n  b a r r e l s ,  and  a d d i t i o n s  to  r e s e r v e s  26 
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b i l l i o n  b a r r e l s .  No t i ce  how s h a r p l y  t h e s e  f i g u r e s  in the  l a s t  g e n e r a t i o n  

o v e r s h a d o w  e v e r y t h i n g  tha t  has  gone  b e f o r e .  

Th i s  g ives  us a b a c k g r o u n d  and a p e r s p e c t i v e  a g a i n s t  w h i c h  to  

w e i g h  the  p o s s i b l e  f u t u r e  d e v e l o p m e n t  of the  Uni ted  S t a t e s .  Th i s  is  

a m a t u r e  i n d u s t r y .  It i s  u n d e r g o i n g  s o m e  c h a n g e s  tha t  a r e  e v i d e n c e s  

of  m a t u r i t y ,  but  it i s  not  n e c e s s a r i l y  a d e c l i n i n g  i n d u s t r y . t h ~  is j u s t  

go ing  to t u r n  a r o u n d  and d u p l i c a t e  in  a m i r r o r  i m a g e  the  c h a n g e s  tha t  

have  o c c u r r e d  in  the  f i r s t  100 y e a r s .  On the  c o n t r a r y ,  we e x p e c t  tha t  

wi th  known  r e s e r v e s  and known p r o d u c t i v e  c a p a c i t y  the  Uni ted  S t a t e s  

c a n  m a i n t a i n  and i n c r e a s e  the  p r o d u c t i o n  of o i l  and gas fo r  s o m e  y e a r s  

to come, 

How our product ion w i l l  develop w i l l  depend on the compet i t ion  

f r o m  o t h e r  s o u r c e s  of e n e r g y ,  i n c l u d i n g  e n e r g y  f r o m  f o r e i g n  a r e a s - -  

i m p o r t s  of o i l  and gas .  

W e ' l l  t u rn ,  then ,  to  a c o n s i d e r a t i o n  of m o r e  s p e c i f i c a l l y  the  U. S. 

p e t r o l e u m  s i t u a t i o n  and look  at  t he  m a j o r  s o u r c e s  of supp ly .  

SLIDE 8 

H e r e  we have  p i c k e d  the  y e a r s  1950, 1955, and 1959, to show you 

a few m a j o r  c o m p o n e n t s  of supply ,  s t a r t i n g  wi th  the  p r o d u c t i o n  of c r u d e  

oi l  in T e x a s  at  the  b o t t o m ,  t h e n  the  p r o d u c t i o n  of c r u d e  oi l  in  o t h e r  

S ta t e s ,  in y e l l o w  above  that ,  t h e n  in g r e e n  the  p r o d u c t i o n  of n a t u r a l  

gas  l i qu ids ,  tha t  is ,  the  l i qu id s  tha t  a r e  p r o d u c e d  wi th  gas  and t h e n  

e x t r a c t e d  f r o m  it by v a r i o u s  p r o c e s s e s ,  and,  f ina l ly ,  a b a r  s h o w i n g  
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the  ne t  c r u d e  o i l  i m p o r t s .  

The  p r o d u c t i o n  in the  Uni ted  S t a t e s  has  i n c r e a s e d  d u r i n g  th i s  

p e r i o d  of t i m e ,  but, as  you can  s e e  by the  p e r c e n t a g e  p a r t i c i p a t i o n  

f i g u r e s ,  not  as r a p i d l y  as  the  t o t a l  supp ly .  Th i s  has  not  b e e n  b e c a u s e  

of any  l a c k  of ab i l i t y  to  p r o d u c e  oi l  but  b e c a u s e  of c o m p e t i t i v e  p r e s -  

s u r e s  f r o m  n a t u r a l  gas  l i qu ids  and  f r o m  i m p o r t s .  

As you can  s e e ,  t he  ne t  import  p i e c e  has  s h o w n  an  i n c r e a s e  f r o m  

r o u g h l y  545, 000 b a r r e l s  da i ly  in 1950 to  1, 540, 000 b a r r e l s  da i l y  in  

1959. As a r e s u l t  of th i s ,  the  p a r t i c i p a t i o n  of ne t  i m p o r t s  in the  

d o m e s t i c  s u p p l y  ha s  i n c r e a s e d  f r o m  8 p e r c e n t  to  a p p r o x i m a t e l y  16 

p e r c e n t .  

Th i s  has  b e e n  due to  the  a v a i l a b i l i t y  of a m p l e  f o r e i g n  s u p p l i e s  a t  

v e r y  a t t r a c t i v e  p r i c e s .  We b e c o m e  i n v o l v e d  h e r e  in the  i s s u e  of i m p o r t s  

and i m p o r t  po l i cy .  You a r e  w e l l  a w a r e  of t he  fac t  tha t  t he  G o v e r n m e n t  

has  d e c i d e d  tha t  fo r  s e c u r i t y  r e a s o n s  s o m e  r e s t r i c t i o n s  on i m p o r t s  

are necessary at this time. 

This is a controversial subject and is one that can be looked at 

from different points of view. There are many who feel that, if we 

are concerned about petroleum supplies for the future, we ought to 

conserve our own domestic resources and use all the foreign oil we 

can while it is available. Actually, the matter is not quite that simple, 

because, as we have already seen, the development of new resources 

depends on the production and the stimulus to search for new supplies. 
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What  the  G o v e r n m e n t  is  c o n c e r n e d  wi th ,  and  the  r e a s o n s  f o r  i t s  

i m p o r t  po l i cy ,  is  t ha t  i m p o r t s  m i g h t  u n d u l y  d i s c o u r a g e  the  d e v e l o p m e n t  

of the  d i s c o v e r y  and  d e v e l o p m e n t  of n e w  r e s o u r c e s .  We w i l l  s e e  a l i t t l e  

l a t e r  s o m e  of the  t r e n d s  in e x p l o r a t i o n  and  d r i l l i n g  t ha t  h a v e  c a u s e d  

t h i s  c o n c e r n .  

T h e r e  has  a l s o  b e e n  s o m e  c o n c e r n  t ha t  the  c o s t  of d o m e s t i c  s u p p l i e s  

m i g h t  be h e a d e d  s h a r p l y  u p w a r d .  Now, t h e r e  was  an  i n c r e a s e  in c o s t  

in d o m e s t i c  s u p p l i e s  f r o m  the  d e p r e s s i o n  y e a r s  w h e n  we had an  u n u s u a l l y  

low c o s t  as  t he  r e s u l t  of a c o m b i n a t i o n  of t e c h n o l o g i c a l  d e v e l o p m e n t  and  

a d e p r e s s i o n ,  to the  p o s t w a r  y e a r s ,  w h e n  we had s o m e  f a c t o r s  t e n d i n g  

to c a u s e  us  to i n c u r  h i g h e r  c o s t s .  

N e v e r t h e l e s s ,  in  r e a l  t e r m s ,  we  w i l l  f ind t h a t  the  c o s t  of t h e s e  

p e t r o l e u m  r e s o u r c e s  h a s  r e m a i n e d  r e m a r k a b l y  r e a s o n a b l e .  A l s o  we  

w i l l  f ind  tha t  a good d e a l  of the  c o n c e r n  abou t  the  i n c r e a s e  in  c o s t  of 

p e t r o l e u m  c o m e s  f r o m  l o o k i n g  a t  the  c o s t  of o i l  a l o n e ,  i g n o r i n g  gas ;  

and we c a n ' t  i g n o r e  gas ,  b e c a u s e  gas  has  b e c o m e  of g r e a t  i m p o r t a n c e  

i n  the  p o s t w a r  p e r i o d .  We w i l l  s e e  t h i s  in the  nex t  s l i d e .  

S L I D E  9 

O u r  c h a n g e s  in o i l  and ~ s  r e s e r v e s  fo r  1950 to 1960. We s t a r t  

off w i th  p r o v e d  r e s e r v e s  on J a n u a r y  1, 1950, of  2 8 . 4  b i l l i o n  b a r r e l s  

of p e t r o l e u m  l i qu id s  a n d  180 t r i l l i o n  c u b i c  f ee t  of n a t u r a l  ga s .  In the  

1 0 - y e a r  p e r i o d ,  1950-59,  we  p r o d u c e d  2 6 . 5  b i l l i o n  b a r r e l s  of l i qu id s  

and 97 t r i l l i o n  c u b i c  f ee t  of g a s .  
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Note ,  p l e a s e ,  t ha t  the  p r o d u c t i o n  w a s  a l m o s t  e q u a l  to  t he  a m o u n t  

of r e s e r v e s  t ha t  we t hough t  we  had  a t  t he  b e g i n n i n g  of the  d e c a d e .  But  

we d i d n ' t  r u n  out of o i l .  I n s t e a d  we d e v e l o p e d  n e w  r e s e r v e s  of v e r y  

s u b s t a n t i a l  m a g n i t u d e ,  and e n d e d  up wi th  p r o v e d  r e s e r v e %  J a n u a r y  1, 

1960, of 38 b i l l i o n  b a r r e l s  of p e t r o l e u m  l i qu id s  and  262 t r i l l i o n  f e e t  of 

n a t u r a l  g a s .  

In o t h e r  w o r d s ,  i t  w a s  the  r e s e a r c h  and d e v e l o p m e n t  of o u r  new 

r e s o u r c e s  t ha t  led to t h i s  i n c r e a s e  in p r o v e d ,  d e v e l o p e d ,  r e a d y - t o - g o  

r e s e r v e s ;  and  it i s  t h i s  k ind of r e s e r v e s  t ha t  we n e e d  to  h a v e  if  we  

e v e r  get  in to  an  e m e r g e n c y  w h e n  we m u s t  have  s u p p l i e s  q u i c k l y .  It 

t a k e s  a long  t i m e  to f ind and  d e v e l o p  f i e l d s ,  and  the  t i m e  is  so  long  

t ha t  in a p e r i o d  of w a r  we r e a l l y  h a v e  to  o p e r a t e  w i th  wha t  we b e g i n  

the  w a r  w i th .  

At the  b o t t o m  of t h i s  s l i d e  we  s e e  the  r a t i o  of r e s e r v e s  to p r o d u c t i o n .  

In 1 9 4 9 t h e  r a t i o  w a s  14 to 1 f o r  oi l .  In 1959 it w a s  13 to  1. T h e r e  was  

not  a g r e a t  d e a l  of c h a n g e - - a  s l i g h t  d e c l i n e .  

the  r a t i o  has  d e c l i n e d  f r o m  29 to 1 to 21 to  1. 

In the  c a s e  of n a t u r a l  gas  

Th i s  is  s i g n i f i c a n t ,  and 

it i s  a p p r o a c h i n g  the  l e v e l  tha t  t he  F e d e r a l  P o w e r  C o m m i s s i o n  r e q u i r e s  

a s  a m i n i m u m  fo r  the  c e r t i f i c a t i o n  of n e w  g a s  p i p e l i n e  f a c i l i t i e s .  T h e  

F e d e r a l  P o w e r  C o m m i s s i o n  l i k e s  the  p i p e l i n e s  to  h a v e  2 0 - y e a r  s u p p l i e s ,  

at  l e a s t ,  b a c k  of t h e i r  p r o p o s e d  s h i p m e n t s .  

S L I D E  10 

Aga in ,  c o n c e n t r a t i n g  on the  p o s t w a r  p e r i o d ,  we  h a v e  the  p i c t u r e  
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h e r e  of w h a t  ha s  h a p p e n e d  to the  e x p l o r a t o r y  a c t i v i t y  as  m e a s u r e d  

by s e i s m i c  c r e w s  and by  e x p l o r a t o r y  w e l l s ,  and  the  t o t a l  d r i l l i n g  as  

m e a s u r e d  by  the  y~ellow l ine  on t h e  t o t a l  w e l l  c o m p l e t i o n .  

Note  the  s h a r p  r i s e  in s e i s m i c  c r e w s  on an i n d e x  b a s i s .  The  

f i g u r e  m o r e  t h a n  d o u b l e d  b e t w e e n  1946, c o m i n g  out  of the  w a r ,  and  

go ing  in to  1952. T h e n  t h e r e  w a s  a d e c l i n e ,  w h i c h  c a r r i e d  the  i n d e x  
in  

b a c k  down  b e l o w  the  100 l e v e l ,  w h i c h / t h i s  c a s e  is  the  y e a r  1950. 

Note ,  t h e n ,  in  the  c a s e  of e x p l o r a t o r y  w e l l s ,  a s i m i l a r  m o v e m e n t ,  

e x c e p t  t ha t  the  p e a k  c o m e s  r o u g h l y  4 y e a r s  a f t e r  the  p e a k  of e x p l o r a -  

t ion .  T h i s  is  wha t  we  m i g h t  e x p e c t ,  t ha t  the  a c t u a l  d r i l l i n g  of the  

e x p l o r a t o r y  w e l l s  f o l l o w s  the  m a p p i n g  of the  p r o s p e c t s  by  s e i s m i c  

activity. 

As the total well completion has turned down in this same period 

of time, since 1956, and is approaching the i00 level, that means that 

the drilling this year will not be substantially different from what it was 

in 1950. 

The percentage of dry holes has gone up in this period of time. 
well 

It has now fairly/leveled off at a range of roughly 38 percent of the total 

wells drilled. 

S L I D E  11 

We h a v e  h e r e  an  a n a l y s i s  of the  n e w  r e s e r v e s  d e v e l o p e d  r e l a t e d  

to  the  w e l l s  d r i l l e d  in  a 1 0 - y e a r  p e r i o d  of t i m e ,  d i v i d e d  in to  two  5 - y e a r  
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p e r i o d s ,  so  tha t  we  cou ld  get  a c l o s e r  p i c t u r e  of wha t  we a r e  g e t t i n g  

f o r  t he  w e l l s  d r i l l e d  in t e r m s  of o i l  and  g a s .  

We h a v e  c o n v e r t e d  the  gas  in to  an  e q u i v a l e n t  a m o u n t  of oi l ,  b a s e d  

on the  hea t  c o n t e n t ,  and  we t h e n  m a k e  c l e a r  in the  u p p e r  p o r t i o n  of t he  

s l i d e  tha t ,  a l t h o u g h  the  a m o u n t  of o i l  h a s  gone down,  f r o m  1950-54  

in to  t he  1955-59 p e r i o d ,  by  a s l i g h t  a m o u n t ,  the  a m o u n t  of gas  has  gone 

up s u f f i c i e n t l y  so  tha t  the  t o t a l  in o i l  e q u i v a l e n t  ha s  i n c r e a s e d  s l i g h t l y  

l e s s  t h a n  20 p e r c e n t  in t h i s  p e r i o d  of t i m e .  

The  n u m b e r  of w e l l s  d r i l l e d ,  down  at  the  b o t t o m  p a r t  of the  c h a r t ,  

has  a l s o  i n c r e a s e d .  When  we e x p r e s s  the  t o t a l  e n e r g y  d e v e l o p e d  by 

t h o s e  w e l l s ,  we f ind  a r e m a r k a b l e  c o n s i s t e n c y  b e t w e e n  the  two  p e r i o d s .  

In o t h e r  w o r d s ,  the  d e v e l o p m e n t  of e n e r g y  p e r  w e l l  i s  c o n t i n u i n g  a t  

a b o u t  t he  s a m e  p a c e  in the  Uni ted  S t a t e s .  

S L I D E  12 

H e r e  we  look at  the  r e a l  p r i c e  of p e t r o l e u m  h y d r o c a r b o n s  in the  

Uni t ed  S t a t e s ,  e x p r e s s e d  in  c o n s t a n t  d o l l a r s ,  1954 p u r c h a s i n g  p o w e r ,  

f r o m  1918 to 1958. 

The  p r i c e  of c r u d e  oil ,  in  r e a l  t e r m s ,  a s  you  c a n  s e e ,  s h o w e d  a d e c l i n -  

ing  t r e n d  f r o m  the  W o r l d  W a r  I p e r i o d  in to  t he  d e p r e s s i o n  y e a r s ;  t h e n  a 

m o d e s t  r i s e ;  a n  u p w a r d  s u r g e  at  the  end of W o r l d  W a r  II; and  a l e v e l i n g -  

off t h e r e a f t e r .  

N a t u r a l  gas  s h o w s  a d e c l i n i n g  r e a l  t r e n d  a l l  t he  w a y  in to  the  p o s t w a r  
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p e r i o d ,  w h e n  the  c o n s t r u c t i o n  of new p i p e l i n e s  b e g a n  to c r e a t e  a s t r o n g  

d e m a n d  and  r i s i n g  p r i c e s .  We c a n  s e e  tha t  the  r e a l  p r i c e  of n a t u r a l  

gas  has  b e e n  on an u p w a r d  t r e n d ,  l e v e l i n g  off in r e c e n t  y e a r s ,  bu t  

r e t u r n i n g  to  a f i g u r e  tha t  i s  no h i g h e r  t han  it  w a s  in the  d e p r e s s i o n  y e a r s  

of the  1 9 3 0 ' s .  

F i n a l l y ,  a t  t he  b o t t o m  of the  c h a r t ,  we  s e e  the  c o m b i n e d  c o s t  of 

aH of t h e s e  p e t r o l e u m  h y d r o c a r b o n s ,  t h e  l i q u i d s  and  the  g a s e s  t o g e t h e r ,  

and h e r e  we  ge t  a d i f f e r e n t  p i c t u r e ,  b e c a u s e  of the  c h a r t i n g  r e l a t i o n s h i p  

of t h e s e  two  p i e c e s .  You w i l l  r e m e m b e r  the  n a t u r a l  gas  is  g r o w i n g  

f a s t e r  t h a n  the  l i q u i d s .  

A g a i n  we  s e e  t he  g e n e r a l  d e c l i n e  in  the  d e p r e s s i o n  y e a r s ,  s o m e  

u p w a r d  m o v e m e n t  at  the  end of t he  d e p r e s s i o n  and in to  W o r l d  W a r  II, 

and  t h e n  a s h a r p  p o s t w a r  r i s e ,  f o l l o w e d  by  t h i s  d e c l i n i n g  t r e n d  a l l  t he  

w a y  f r o m  1948 to 1958. 

I t h i n k  t h i s  is  a r a t h e r  s i g n i f i c a n t  a s p e c t  of d e v e l o p m e n t s  in the  

p e t r o l e u m  i n d u s t r y  to k e e p  in m i n d .  We h a v e  b e e n  g r e a t l y  c o n c e r n e d  

abou t  the  r i s e  in the  p r i c e  of gas  and the  r i s e  in  the  p r i c e  of c r u d e  oil ,  

but  we h a v e n ' t  pa id  e n o u g h  a t t e n t i o n  to the  f ac t  t ha t  t he  p r o d u c t  m i x  

has  a l t e r e d  so  tha t  e n e r g y  c o n t i n u e s  to  be a v a i l a b l e  f r o m  th i s  i n d u s t r y  

at  v e r y  a t t r a c t i v e  p r i c e s .  

S L I D E  13 

W e ' l l  t u r n  now b r i e f l y  to a f e w  a s p e c t s  d e a l i n g  wi th  the  q u e s t i o n  

of the  r a t e  of r e t u r n  on the  c a p i t a l  i n v e s t e d  in t h i s  b u s i n e s s  and the  t ax  
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p a y m e n t s  of t h i s  i n d u s t r y .  Th i s  m a y  b e c o m e  qu i t e  an i n t e r e s t i n g  

top ic ,  in v i e w  of the  d i s c u s s i o n s  tha t  h a v e  o c c u r r e d  in  the  P r e s i d e n t i a l  

c a m p a i g n  about  p e r c e n t a g e  d e p l e t i o n .  

Th i s  c h a r t  s h o w s  the  ne t  r a t e  of r e t u r n  on ne t  a s s e t s  of  l e a d i n g  

c o r p o r a t i o n s  in the  m a j o r  i n d u s t r i e s  of  the  Uni t ed  S t a t e s - - c h e m i c a l s ,  

i r o n  and s t e e l ,  p e t r o l e u m ,  a u t o m o b i l e s ,  and a l l  m a n u f a c t u r i n g  a r e  

p lo t t ed  h e r e .  You can  s e e  m a n y  f l u c t u a t i o n s ,  but  the  i n t e r e s t i n g  t h i n g  

about  the  c h a r t  is tha t  the  p e t r o l e u m  r a t e  of r e t u r n  is  v e r y  m u c h  in 

l i n e  wi th  the  a v e r a g e  fo r  a l l  m a n u f a c t u r i n g .  The  p e t r o l e u m  l ine  is  t he  

tan  one; the  a l l  m a n u f a c t u r i n g  is the  y e l l o w  one .  If you  c o n c e n t r a t e  on 

t h o s e  you can  s e e  t ha t  t h e y  r u n  v e r y  c l o s e  t o g e t h e r .  

You wi l l  a l s o  s e e  tha t  the  a u t o m o b i l e  i n d u s t r y  and the  c h e m i c a l  

i n d u s t r y  have  r e p o r t e d  h i g h e r  r a t e s  of r e t u r n ,  g e n e r a l l y ,  t han  has  the  

p e t r o l e u m  i n d u s t r y .  In o t h e r  w o r d s ,  th i s  m e a n s  tha t  the  p e t r o l e u m  

i n d u s t r y  has  r e a l i z e d  only  a r e a s o n a b l e  r a t e  of r e t u r n  on i t s  i n v e s t m e n t ,  

d e s p i t e  c l a i m s  of f abu lous  p r o f i t s ,  t ax  l o o p h o l e s ,  and so  fo r th .  

SLIDE 14 

T h e r e  a r e  s o m e  who s ay  tha t  t he  p e t r o l e u m  i n d u s t r y  d o e s  not pay  

i t s  f a i r  s h a r e  of t a x e s .  The  q u e s t i o n  of t he  f a i r  s h a r e  of t a x e s  is  a v e r y  

s u b j e c t i v e  one,  and we have  d e a l t  h e r e  i n s t e a d  wi th  an  o b j e c t i v e  q u e s -  

t i on  of what  is  the  tax  r e v e n u e  g e n e r a t e d  by a t y p i c a l  o i l  we l l .  

A t y p i c a l  o i l  w e l l  in the  Uni t ed  S t a t e s  d e v e l o p s  s o m e t h i n g  l ike  125, 000 

b a r r e l s  of c r u d e  oil ,  s o m e  10, 000 b a r r e l s  of o t h e r  l i qu id s ,  and s o m e  
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n a t u r a l  g a s .  The  d i r e c t  t ax  p a y m e n t s  end  up b e i n g  abou t  63 c e n t s  a 

b a r r e l - - r o u g h l y  1 - 1 / 2  c e n t s  a g a l l o n - - t o  the  S ta t e  and  l o c a l  g o v e r n m e n t s  

fo r  ad v a t o r e m  and s e v e r a n c e  t a x e s  and to t he  F e d e r a l  G o v e r n m e n t  f o r  

i n c o m e  t a x e s .  

I n d i r e c t l y  we s e e  t a x e s  of abou t  10 c e n t s  a g a l l o n  on g a s o l i n e  

and  p r o d u c t s .  T h e s e  t a x e s  t h e n  g e n e r a t e  the  e q u i v a l e n t  of $ 2 . 2 3  a 

b a r r e l  of t ax  r e v e n u e .  Th i s  i s  a f a i r l y  s i z a b l e  s u m  of t ax  r e v e n u e .  

It i s  qu i t e  p o s s i b l e  t ha t  if  p e r c e n t a g e  d e p l e t i o n  w e r e  c h a n g e d  we wou ld  

g e n e r a t e  l e s s  r e s o u r c e s  and l e s s  t ax  r e v e n u e  f o r  the  Un i t ed  S t a t e s .  

SLIDE 15 

W e ' l l  t u r n  now q u i c k l y  and  b r i e f l y  to the  i n t e r n a t i o n a l  a s p e c t s  of 

p e t r o l e u m  r e s o u r c e s .  We s e e  f i r s t  the  1959 p e t r o l e u m  d e m a n d  and  

s u p p l y  by  m a j o r  a r e a s .  We w i l l  c o n c e n t r a t e  on the  f ac t  t h a t  t he  W e s t e r n  

H e m i s p h e r e  p i c t u r e  is  s h o w n  at  the  top  and  the  E a s t e r n  H e m i s p h e r e  at  

the  b o t t o m .  T h e s e  a r e a s  a r e  r o u g h l y  s e L f - c o n t a i n e d .  As you  c a n  s e e ,  

the  Uni t ed  S t a t e s  i s  a ne t  i m p o r t e r  of a m i l l i o n  and one-haLf ,  but  t h i s  

c o m e s  f r o m  the  W e s t e r n  H e m i s p h e r e .  

T h e  E a s t e r n  H e m i s p h e r e  is  in  b a l a n c e  wi th  abou t  8 m i l l i o n  600 

t h o u s a n d  b a r r e l s  d a i l y  o r  c o n s i d e r a b l y  l e s s  t h a n  the  W e s t e r n  H e m i s p h e r e  

s u p p l y  of r o u g h l y  12 m i l l i o n  b a r r e l s  d a i l y .  

S L I D E  16 

Th i s  c h a r t  g i v e s  us the  i n f o r m a t i o n  on the  d i s t r i b u t i o n  of p o p u l a t i o n  

and r e s e r v e s .  On the  r e s e r v e  f i g u r e s  I m i g h t  s a y  tha t  t he  n u m b e r s  s h o w n  
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a r e  t a k e n  f r o m  w o r l d  oi l ,  and t ha t  you  c a n  ge t  d i f f e r e n t  e s t i m a t e s ,  

p a r t i c u l a r l y  on the  M i d d l e  E a s t ,  w h i c h  in t h i s  c a s e  is  s h o w n  u n d e r  

o t h e r  f r e e  a r e a s ,  t ha t  m a y  r a n g e  h i g h e r  t h a n  s h o w n  h e r e .  

The  i m p o r t a n t  th ing ,  f i r s t  of a l l ,  is  to  s e e  tha t  t he  Uni ted  S t a t e s  

has  6 p e r c e n t  of t he  p o p u l a t i o n  and 13 p e r c e n t  of t he  w o r l d ' s  p r o v e d  c r u d e  

r e s e r v e s .  In o t h e r  w o r d s ,  we  a r e  not  e x a c t l y  s h o r t .  It so  h a p p e n s ,  

h o w e v e r ,  t ha t  we a r e  a l a r g e  c o n s u m e r ,  and  r e l a t i v e  to o u r  c o n s u m p t i o n  

we a r e  no t  as  w e l l  b a c k e d  by  r e s e r v e s  a s  a r e  s o m e  o t h e r  a r e a s .  You 

c a n  a l s o  s e e  tha t  the  r e s t  of t he  W e s t e r n  H e m i s p h e r e  is  in p r e t t y  good 

b a l a n c e .  The  W e s t e r n  H e m i s p h e r e  as  a w h o l e ,  w i th  14 p e r c e n t  of t he  

p o p u l a t i o n ,  ha s  23 p e r c e n t  of the  c r u d e  o i l  r e s e r v e s .  

T h e  E a s t e r n  H e m i s p h e r e  has  t he  g r e a t  bu lk  of the  p o p u l a t i o n  and  

the  g r e a t  bu lk  of the  p r o v e d  r e s e r v e s  of the  w o r l d .  The  C o m m u n i s t  

a r e a s ,  i f  you  w i l l  look  at  t h e i r  f i g u r e s ,  have  p r o v e d  r e s e r v e s  t ha t  a r e  

l e s s  t h a n  t h o s e  of the  Un i t ed  S t a t e s ,  and of c o u r s e  t h e y  h a v e  a m u c h  

l a r g e r  p r o p o r t i o n  of the  w o r l d ' s  p o p u l a t i o n .  

S L I D E  17 

T h i s  c h a r t  s h o w s  us  t he  d e v e l o p m e n t  of w o r l d  p r o d u c t i o n  s i n c e  

1900, w i th  the  Uni ted  S t a t e s  d o m i n a t i n g  t h e  p i c t u r e  f o r  a l ong  p e r i o d  

of t i m e - - t h e n  an  i n c r e a s e  in  p r o d u c t i o n  f r o m  the  o t h e r  W e s t e r n  H e m i s -  

p h e r e  a r e a s ,  and p o s t w a r  f r o m  o t h e r  E a s t e r n  H e m i s p h e r e  a r e a s .  

On the  r i g h t  we  s e e  t he  f i g u r e s  in  t e r m s  of m i l l i o n  b a r r e l s  d a i l y  fo r  

t h e  Un i t ed  S t a t e s - - 7 . 1  m i l l i o n - - f o r  t he  o t h e r  W e s t e r n  H e m i s p h e r e  a r e a s - -  
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4 m i l l i o n - - f o r  the  R u s s i a n  a r e a s ,  only  2 . 9  m i l l i o n - - a n d  fo r  the  o t h e r  

E a s t e r n  H e m i s p h e r e  a r e a s - - 5 . 5  m i l l i o n  b a r r e l s  da i l y .  

SLIDE 18 

W e ' l l  l ook  now v e r y  b r i e f l y  a t  e n e r g y  in the  Sov ie t  Union,  and s t a r t  

by c o n s i d e r i n g  t h e i r  p r o d u c t i o n  of v a r i o u s  f o r m s  of e n e r g y  as  a p e r c e n t  

of the  Uni ted  S t a t e s  p r o d u c t i o n  in  1958. In coa l  t h e y  had about  93 p e r c e n t ;  

c r u d e  oi l ,  33 p e r c e n t ;  n a t u r a l  gas ,  on ly  8 p e r c e n t ;  h y d r o e l e c t r i c s ,  29 

p e r c e n t .  T h e i r  p r o g r a m  fo r  the  nex t  s e v e n  y e a r s  is  a v e r y  a m b i t i o u s  

one .  T h e y  e x p e c t  to h a v e  a m a j o r  i n c r e a s e  in t h e i r  p r o d u c t i o n  of e n e r g y  

b e t w e e n  1958 and 1965, p a r t i c u l a r l y  in  c r u d e  oil ,  w h i c h  you  can  s e e  i s  

e x p e c t e d  to  be m o r e  than  doub led ,  and n a t u r a l  gas ,  w h i c h  is  e x p e c t e d  

to i n c r e a s e  r o u g h l y  5 - f o l d .  Coal  s h o w s  only  a m o d e s t  i n c r e a s e .  H y d r o -  

e l e c t r i c s  s h o w s  an  i n c r e a s e ,  but  is  not  l a r g e  in r e l a t i o n  to  the  to t a l .  

Note the  f i g u r e s  a l s o  r e p o r t e d  h e r e  f o r  wood,  peat ,  and s h a l e  oit ,  

w h i c h  a r e  m o d e s t  but  s i g n i f i c a n t  f i g u r e s  in  the  R u s s i a n  c a s e .  

P e r c e n t a g e s  of t he  t o t a l  e n e r g y  a r e  a l s o  s h o w n  on the  r i g h t h a n d  

p a r t  of the  s l i d e .  You can  s e e  f r o m  t h i s  tha t  by 1965 they ,  too,  e x p e c t  

c r u d e  oi l  and n a t u r a l  gas  to be  m o r e  s i g n i f i c a n t  in t h e i r  e n e r g y  e c o n o m y  

than  coa l .  At tha t  t i m e  t h e y  hope  to  have  a l m o s t  50 p e r c e n t  of t h e i r  

e n e r g y  f r o m  t h e s e  s o u r c e s .  

At the  b o t t o m  of the  s l i d e  you w i l l  s e e  s o m e  f i g u r e s  on the  p e t r o l e u m  

e x p o r t s  f r o m  the  Sov ie t  B loc ,  T h e y  w e r e  r u n n i n g  only  about  100, 000 

b a r r e l s  a day in 1955; 170, 000 b a r r e l s  a day  in 1957; and r o u g h l y  
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335, 000 b a r r e l s  a day  in 1959. T h e y  wi l l  t end  to  i n c r e a s e ,  and t h e y  

a r e  a f a c t o r  of s o m e  i m p o r t a n c e  b e c a u s e  t h e y  can  be u s e d  p o l i t i c a l l y  

r a t h e r  t h a n  jus± e c o n o m i c a l l y .  

I hope  t h e s e  f i g u r e s  have  not  c o n f u s e d  you undu ly  but have  p r o v i d e d  

s o m e  b a s i s  fo r  y o u r  d i s c u s s i o n  th i s  a f t e r n o o n .  I t h ink  the  c h a r t s  and 

the  i n f o r m a t i o n  m a k e  it c l e a r  tha t  e n e r g y  is  of v i t a l  i m p o r t a n c e  to t he  

e c o n o m y  of the  Uni t ed  S ta te s  and of the  w o r l d .  

R u s s i a  is  e n g a g e d  in  an  i n t e n s i v e  d r i v e  to  i m p r o v e  h e r  p o s i t i o n  

in t e r m s  of e n e r g y  and in t e r m s  of e c o n o m i c s ,  and to u s e  s u r p l u s  

e n e r g y  as  an  e c o n o m i c  w e a p o n .  

The  f r e e  w o r l d  is  e q u a l l y  i n t e r e s t e d  in i t s  e n e r g y  p o s i t i o n  b e c a u s e  

of the  s i g n i f i c a n c e  of e n e r g y  to  i t s  s t a n d a r d  of l i v i n g  and to i ts  s e c u r i t y .  

We in the  Uni ted  S t a t e s  a r e  go ing  to h a v e  s o m e  v e r y  i n t e r e s t i n g  

p r o b l e m s  a h e a d  of us as  to our  p o l i c i e s  wi th  r e s p e c t  to  e n e r g y  r e s o u r c e s ,  

and  p a r t i c u l a r l y  o i l  and gas .  F o r t u n a t e l y ,  in  the  p a s t  we have  f o l l o w e d  

p o l i c i e s  tha t  have  e n c o u r a g e d  the  d y n a m i c  d e v e l o p m e n t  of o u r  r e s o u r c e s .  

In fac t ,  I t h ink  we can  s a y  tha t  p e t r o l e u m  is  v e r y  m u c h  an  A m e r i c a n  

i n d u s t r y  and tha t  the  t e c h n o l o g y  of t h i s  c o u n t r y  has  b e e n  a p p l i e d  t h r o u g h -  

out t he  w o r l d  by A m e r i c a n  c o m p a n i e s  and by o t h e r  c o m p a n i e s  to d e v e l o p  

r e s o u r c e s .  

The  t e r r i f i c  job tha t  has  b e e n  done  u n d e r  a s y s t e m  of p r i v a t e  and 

c o m p e t i t i v e  e n t e r p r i s e  s p e a k s  w e l l  fo r  what  we can  c o n t i n u e  to  do 
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t h r o u g h o u t  t he  w o r l d .  But  i t  is  go ing  to  be  v e r y  i n t e r e s t i n g  to o b s e r v e  

t h i s  r a c e  in the  e n e r g y  m a r k e t s  of the  w o r l d  as  t i m e  goes  on.  

T h a n k  you .  

C O L O N E L  B L A C K :  D r .  G o n z a l e z  is  r e a d y  f o r  y o u r  q u e s t i o n s ,  

g e n t l e m e n .  

Q U E S T I O N :  S i r ,  wha t  p a r t  do the  v a r i o u s  S t a t e  r e g u l a t o r y  a g e n c i e s  

p l ay  in t h e  c o n t r o l  of t h i s  i n d u s t r y  ? 

DR.  G O N Z A L E Z :  If you  a r e  t a l k i n g  abou t  the  c o n s e r v a t i o n  r e g u l a -  

t i o n s ,  I am s o r r y  t ha t  we r e a l l y  d o n ' t  h a v e  t i m e  to d i s c u s s  t h e m  a d e q u a t e l y .  

The  c o n s e r v a t i o n  of p e t r o l e u m  is  a c o m p l e x  t h i n g  in  a s o c i e t y  s u c h  as  

o u r s  w h e r e  m i n e r a l  r e s o u r c e s  a r e  l o a n e d  to  the  o w n e r s  of the  l and  and  

you  have  c o m p e t i n g  o w n e r s h i p  o v e r  the  s a m e  o i l  f i e l d s .  In o r d e r  to 

p r e v e n t  w a s t e  in the  d e v e l o p m e n t  of f i e l d s  and in o r d e r  to  a c h i e v e  

e q u i t y  a m o n g  l a n d o w n e r s ,  the  v a r i o u s  S t a t e s  have  found i t  n e c e s s a r y  

to  a d o p t  c o n s e r v a t i o n  r e g u l a t i o n s  to c o n t r o l  the  d r i l l i n g  of w e l l s  and 

the  f low of o i l  and gas ,  b e c a u s e  t h e y  a f f e c t  t h e  r e c o v e r y .  

T h e s e  l a w s  s t a r t  off b a s i c a l l y  wi th  p h y s i c a l  e n g i n e e r i n g  c o n c e p t s ,  

but  h a v e  a l s o  had  to  t a k e  in to  a c c o u n t  m a r k e t s ,  b e c a u s e  you  c a n ' t  

s e p a r a t e  the  two.  And the  q u e s t i o n  of equ i ty ,  f o r  e x a m p l e ,  d e p e n d s  

on the  f a i r  t r e a t m e n t  of o p e r a t o r s  not  on ly  in  the  s a m e  f i e ld  but  in 

d i f f e r e n t  f i e l d s .  

As a r e s u l t  we  h a v e  had p r o r a t i o n  to m a r k e t  d e m a n d  in T e x a s ,  
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L o u i s i a n a ,  New M e x i c o ,  O k l a h o m a ,  and a good m a n y  of the  p r i n c i p a l  

p r o d u c i n g  S t a t e s .  T h i s  i s  wha t  c r e a t e s  a m a r g i n  of r e s e r v e  o r  s h u t - i n  

p r o d u c i n g  c a p a c i t y  w h i c h  at  t he  p r e s e n t  t i m e  is  e s t i m a t e d  to be  a b o u t  

3 m i l l i o n  b a r r e l s  d a i l y .  

F o r  the  m o m e n t  t h i s  i s  l a r g e r  t h a n  we p r o b a b l y  n e e d  f o r  an  e m e r -  

g e n c y  and it  is  a c t u a l l y  m o r e  t h a n  w e  cou ld  m o v e  wi th  the  e x i s t i n g  

f a c i l i t i e s .  The  m i l i t a r y  h a v e  t h o u g h t  t ha t  it  m i g h t  be  w e l l  to h a v e  a 

m i l l i o n  to  two  m i l l i o n  b a r r e l s  a day ,  p o s s i b l y  a m i l l i o n  and o n e - h a l f ,  

a s  a r e s e r v e  w h e n  an  e m e r g e n c y  b r e a k s  out .  T h a t  i s  abou t  wha t  we 

had w h e n  W o r l d  W a r  II s t a r t e d ,  and it p r o v e d  e x t r e m e l y  u s e f u l ,  b e c a u s e  

we w e r e  ab l e  to cu t  b a c k  d r i l l i n g  to  m a k e  s t e e l  a v a i l a b l e  f o r  the  p u r p o s e s  

and  y e t  i n c r e a s e  o u r  p r o d u c t i o n  v e r y  s h a r p l y .  

The  S t a t e s  have  a v e r y  c o m p l e x  r o l e  in  t h i s  q u e s t i o n .  I w o n ' t  

t r y  to a n s w e r  tha t  q u e s t i o n  in fu l l .  I d id  g ive  a p a p e r  r e c e n t l y  on 

the  e c o n o m i c s  o f  p e t r o l e u m  c o n s e r v a t i o n ,  and  if you  a r e  i n t e r e s t e d  in 

it  I ' l l  s e e  tha t  s o m e  c o p i e s  a r e  s e n t  h e r e  to  y o u r  l i b r a r y .  

Q U E S T I O N :  D u r i n g  the  w a r  w h e n  we r a n  in to  a r u b b e r  s h o r t a g e  

we d e v e l o p e d  s y n t h e t i c  r u b b e r .  What  a r e  the  p o s s i b i l i t i e s  of a d d i n g  

to o u r  p e t r o l e u m  r e s o u r c e s  by  d e v e l o p i n g  s y n t h e t i c  p e t r o l e u m  p r o d u c t s ,  

u s i n g  coa l ,  f o r  e x a m p l e ,  a s  a b a s e ?  

DR. GONZALEZ: Well ,  we know tha t  we  c o u l d  m a k e  l iqu id  f u e l s  

out of s h a l e ,  and  the  t e c h n o l o g y  e x i s t s .  I t ' s  j u s t  a q u e s t i o n  of c o s t  

and t i m e .  With  o u r  p r e s e n t  a m o u n t  of r e s e r v e  s h u t - i n  c a p a c i t y ,  I t h i n k  
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i t w o u l d  be  e c o n o m i c a l l y  w a s t e f u l  to t a l k  a b o u t  d e v e l o p i n g  a s t a n d b y  

s y n t h e t i c  s h a l e  i n d u s t r y .  If t he  t i m e  c o m e s ,  we  c a n  do it, and  c e r t a i n l y  

in c a s e  of an  e m e r g e n c y  we cou ld  do i t  on a c r a s h  b a s i s ,  b e c a u s e  we  

know the  t e c h n o l o g y .  

Q U E S T I O N :  D o c t o r ,  d u r i n g  the  c a m p a i g n  the  new P r e s i d e n t  

i n d i c a t e d  tha t  t he  d e p l e t i o n  a l l o w a n c e  p e r h a p s  s h o u l d  be r e e v a l u a t e d .  

Should  t h i s  b e  done  and  be l o w e r e d ,  wha t  i m p a c t ,  in  y o u r  e s t i m a t i o n ,  

would  it h a v e  on the  f u t u r e  e x p l o r a t i o n  of o i l  in  the  Un i t ed  S t a t e s  ? 

DR. G O N Z A L E Z :  L a s t  y e a r  I had the  p r i v i l e g e  of t e s t i f y i n g  

b e f o r e  t he  H o u s e  Ways  and  M e a n s  C o m m i t t e e  in t h e i r  long  s e s s i o n s  on 

t a x a t i o n  on t h i s  q u e s t i o n  of p e r c e n t a g e  d e p l e t i o n  and  p e t r o l e u m  p r o d u c -  

t ion .  The  t e s t i m o n y  r u n s  to abou t  30 p a g e s  and the  h e a r i n g  w e n t  on a l l  

day .  The  t r a n s c r i p t  r u n s  to h u n d r e d s  of p a g e s .  Aga in ,  if  you  a r e  i n t e r -  

e s t e d ,  I a m  s u r e  we c a n  m a k e  t h i s  m a t e r i a l  a v a i l a b l e  f o r  y o u r  l i b r a r y .  

But  l e t  m e  a n s w e r  you  b r i e f l y .  The  s e a r c h  f o r  o i l  and the  d e v e l -  

o p m e n t  of o i l  i s ,  of c o u r s e ,  a f u n c t i o n  of the  i n c e n t i v e  to  put m o n e y  

i n t o  t h i s  s e a r c h .  As you  c a n  s e e ,  the  i n c e n t i v e  has  a p p a r e n t l y  a l r e a d y  

b e e n  d e c l i n i n g ,  and  so  t h e r e  h a s  b e e n  t h i s  d e c l i n e  in  e x p l o r a t i o n  and 

d r i l l i n g .  If p e r c e n t a g e  d e p l e t i o n  is  c u r t a i l e d ,  t h e n  the  i n c e n t i v e  w i l l  

be  r e d u c e d  and  we wou ld  e x p e c t  f e w e r  w e l l s  to be  d r i l l e d .  So the  ne t  

r e s u l t  of t h i s  wou ld  be ,  o v e r  a p e r i o d  of t i m e ,  s m a l l e r  d e v e l o p m e n t  

of the  d o m e s t i c  r e s o u r c e s  of o i l  and  ga s .  

Q U E S T I O N :  I w a s  i n t e r e s t e d  in  t he  c o m m e n t  on the  p e r c e n t  of the  
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p r o d u c t i o n  of o i l  tha t  m a y  e v e n t u a l l y  go in to  the  p e t r o c h e m i c a l  f i e ld  

o r  o t h e r  p r o d u c t s .  Maybe  t h i s  is  m e r e l y  a b y p r o d u c t  a r e a ,  but  m a n y  

of us  a r e  w o n d e r i n g  wha t  p e r c e n t a g e  ~f the  o i l  wi l l  be u s e d  fo r  o t h e r  

t h a n  d i r e c t  e n e r g y  p u r p o s e s .  

DR. G O N Z A L E Z :  The  p e r c e n t a g e  of o i l  o r  g a s  u s e d  fo r  n o n -  

e n e r g y  p u r p o s e s  i s  f a i r l y  s m a l l - - n o t  o v e r  3 o r  4 p e r c e n t ,  c o u n t i n g  

asphalt, lubricating oils, waxes, and specialties of all kinds, including 

the so-called petrochemicals--plastics, synthetic rubber, et cetera. 

We think of the chemical business as a large and rapidly growing 

one, and it is, but the volumes in chemicals are measured very fre- 

quently in pounds. In this business of energy we think in terms of tons, 

literally. So, when you talk of the magnitudes that we mentioned here, 

for instance, in the United States, we are now approaching a consumption 

of 3.6 billion barrels of petrole1~m liquids a year. You translate this 

into tonnage and you come up with a rather staggering figure. 

So the specialties that you are talking about will always be a fairly 

small cut of the total petroleum barrel. And they are available to us 

at the price they are, so reasonably, because we do have the broad 

base load of energy. 

QUESTION: Doctor, one of the techniques for conservation that 

we have read about appears to be that of replenisb_ment of depleted 

resources in given areas. Would you tell us something of the techno- 

logical, economic, and perhaps administrative problems that are 
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i n h e r e n t  in the  t a s k  of p u m p i n g  b a c k  in to  the  d e p l e t e d  w e l l s  and  f i e l d s  

o i l  t ha t  we m i g h t  a c q u i r e  f r o m  f o r e i g n  s o u r c e s  ? 

DR. G O N Z A L E Z :  You a r e  i n q u i r i n g  about  what  a m o u n t s  to  a p r o -  

g r a m  of s t o r i n g  f o r e i g n  o i l  in u n d e r g r o u n d  r e s e r v o i r s .  Ac tua l ly ,  t h i s  

d o e s n ' t  m a k e  as  m u c h  s e n s e  e c o n o m i c a l l y  if  we  want  to a c h i e v e  the  

e q u i v a l e n t  a s  p e r h a p s  t r y i n g  to f ind s o m e  way  of u s i n g  f o r e i g n  o i l  

and h o l d i n g  s o m e  of the  d o m e s t i c  p r o d u c t i o n  in  the  g round .  

Th i s  is  a v e r y  c o m p l e x  m a t t e r  b e c a u s e  you do have  the  i s s u e  of  

the  i m p a c t  of b r i n g i n g  th i s  f o r e i g n  oi l  in on the  d i f f e r e n t  o p e r a t o r s  

i n d i v i d u a l l y .  Le t  m e  put  i t  a n o t h e r  way.  The F e d e r a l  G o v e r n m e n t  does  

h a p p e n  to  own s o m e  oi l  r e s o u r c e s  in  Ca l i fon ia .  T h e y  own the  E l k  Hi l l s  

Nava l  R e s e r v e ,  fo r  e x a m p l e .  T h e r e  t h e y  have  c h o s e n  d e l i b e r a t e l y  to  

hold  tha t  p r o d u c t i o n  b a c k  so  tha t  i t  i s  a v a i l a b l e ,  shu t  in .  The  G o v e r n m e n t  

can  a f fo rd  to do t ha t .  P e r h a p s  you m i g h t  v i s u a l i z e  s o m e  k ind  of p r o g r a m  

by w h i c h  the  G o v e r n m e n t  m i g h t  buy a d d i t i o n a l  f i e l d s  and p e r h a p s  k e e p  

t h e m  on a s t a n d b y  b a s i s  fo r  the  f u t u r e .  

It d o e s n ' t  s e e m  to m e  tha t  t h i s  i s  n e c e s s a r y  w h e n  the  i n d u s t r y  i s  

a l r e a d y  f o r c e d  to c a r r y  l a r g e  r e s e r v e s  and  c a p a c i t y  by e c o n o m i c  c i r -  

c u m s t a n c e s  so  tha t  w i thou t  the  G o v e r n m e n t  do ing  anytbAng th i s  a d d i t i o n a l  

p r o d u c t i v e  c a p a c i t y  is  a v a i l a b l e  to  us .  P e r h a p s  the  t i m e  m a y  c o m e  

w h e n  it  would  be  e c o n o m i c a l l y  a t t r a c t i v e  fo r  the  G o v e r n m e n t  to e n g a g e  

in  the  k ind  of p r o g r a m  tha t  you v i s u a l i z e .  But I would  doubt  tha t  it would  
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r e a l l y  p r o v e  a d v a n t a g e o u s  s i m u l t a n e o u s l y  to be p r o d u c i n g  s o m e  of o u r  

d o m e s t i c  w e l l s  and t h e n  b r i n g i n g  oi l  and  pu t t ing  it b a c k  in o t h e r  f i e l d s .  

I t h i n k  if  we  w e r e  to  go tha t  r o a d  it would  m a k e  m o r e  s e n s e  to hold  b a c k  

s o m e  of o u r  d o m e s t i c  p r o d u c t i o n  and  u s e  m o r e  f o r e i g n  o i l .  

QUESTION:  Y o u r  c h a r t  on c r u d e  s u p p l y  i n d i c a t e d  t ha t  i m p o r t s  

a r e  i n c r e a s i n g  at  abou t  the  s a m e  r a t e  as  the  s u p p l y  f r o m  T e x a s  is  

d e c r e a s i n g .  Is t h i s  b e c a u s e  T e x a s  is  u n a b l e  to ho ld  i t s  p o s i t i o n  in  the  

m a r k e t  p e r c e n t a g e - w i s e ,  o r  i s  t h i s  a c o n t r o l  f a c t o r ?  

DR. GONZALEZ: T e x a s  cou ld  p r o d u c e  a g r e a t  d e a l  m o r e  oi l ,  

and t h e  c h a n g e  in  the  p e r c e n t a g e  p a r t i c i p a t i o n  is  s i m p l y  a r e f l e c t i o n  

of the  f ac t  t ha t  T e x a s ,  ~ s  the  l a r g e s t  p r o d u c i n g  S ta te ,  w i th  the  c o n -  

s e r v a t i o n  l a w s  tha t  a r e  m o s t  d i r e c t l y  g e a r e d  to m a r k e t  d e m a n d ,  has  

found it  n e c e s s a r y  to  a d j u s t  i t s  p r o d u c t i o n  to the  c o m p e t i t i o n  f r o m  o t h e r  

S t a t e s  and  f r o m  i m p o r t s .  As a r e s u l t  of t h i s ,  we  now h a v e  in T e x a s  

c u r r e n t l y  on ly  abou t  8 p r o d u c i n g  d a y s  a m o n t h .  Tha t  d o e s n ' t  m e a n  

q u i t e  wha t  one  m i g h t  i n t e r p r e t  it  to  m e a n  a t  f i r s t  g l a n c e ,  b e c a u s e  t he  

r e s t r i c t i o n  d o e s  not  a p p l y  to  a l l  of t he  w e l l s .  T h e r e  a r e  p e r h a p s  ha l f  

of the  w e l l s  and ha l f  of the  p r o d u c t i o n  in  the  w h o l e  S t a t e  not  s u b j e c t  to 

s h u t d o w n s .  T h i s  is  wha t  we  c a l l  m a r g i n a l  and  e x e m p t  p r o d u c t i o n .  

T h e s e  8 p r o d u c i n g  days  a p p l y  on ly  to  the  b e t t e r  w e l l s .  T h e y  a r e  t he  

o n e s  t ha t  t a k e  the  b r u n t  of t h i s  a d j u s t m e n t .  

T h e  a n s w e r  to y o u r  q u e s t i o n  s p e c i f i c a l l y  is  t ha t  T e x a s  cou ld  p r o d u c e  
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a g r e a t  d e a l  m o r e  o i l  if  the  m a r k e t  e x i s t e d  f o r  i t .  

Q U E S T I O N :  T h i s  has  to  do w i th  t he  R u s s i a n  s i t u a t i o n  in t h e i r  

7 - y e a r  p l a n  tha t  you  m a d e  r e f e r e n c e  to .  Would  you  c a r e  to  s p e c u l a t e  

on the  c a p a b i l i t y  of the  R u s s i a n  c o n s u m e r  to t a k e  up t h i s  i n c r e a s e d  

c a p a c i t y  tha t  you  t a l k e d  abou t  o v e r  t he  7 - y e a r  p e r i o d ,  v e r s u s  t he  

p o s s i b i l i t y  t ha t  the  R u s s i a n s  m a y  be  do ing  th i s  f o r  e c o n o m i c  r e a s o n s  of 

d u m p i n g  it  o n  o t h e r  m a r k e t s  o r  t h r o w i n g  o u r  own i n d u s t r y  in to  c h a o s  ? 

DR. G O N Z A L E Z :  I t h i n k  the  R u s s i a n  p l a n s  have  a t w o - f o l d  o b j e c t i v e .  

One is  t ha t  t h e y  n e e d  m o r e  e n e r g y  to  c a r r y  on the  i n d u s t r i a l i z a t i o n  of 

t h e i r  c o u n t r y .  As you  know,  R u s s i a  has  b u i l t  p r i m a r i l y  an  a g r i c u l t u r a l  

e c o n o m y ,  w i th  the  m a j o r i t y  of i t s  p e o p l e  w o r k i n g  in a g r i c u l t u r e .  T h e y  

a r e  p e r h a p s  w t ~ e  w e  ~ w e r e  p o s s i b l y  in 1900 in  t h o s e  t e r m s  of u r b a n  and 

r u r a l  a g r i c u l t u r e  w e r s u s  i n d u s t r i a l .  So R u s s i a  d e f i n i t e l y  n e e d s  a good  

d e a l  m o r e  e n e r g y  f o r  h e r  i n d u s t r i a l i z a t i o n .  

But  b e y o n d  tha t  I t h i n k  it is  f a i r l y  a p p a r e n t  t ha t  R u s s i a  has  l a r g e  

p e t r o l e u m  r e s o u r c e s  tha t  s h e  v i s u a l i z e s  u s i n g  a s  an  e c o n o m i c  w e a p o n  

a g a i n s t  the  W e s t e r n  w o r l d .  So we do a n t i c i p a t e  t h a t  the  e x p o r t s  f r o m  

R u s s i a  w i l l  i n c r e a s e  and  w i l l  b e c o m e  a s o u r c e  of t r o u b l e  t h r o u g h o u t  

the  w o r l d .  

Q U E S T I O N :  Wha t  a r e  the  c o m p a r a t i v e  c o s t s  of e x p l o r a t i o n  in,  

s ay ,  A l a s k a  in p a r t i c u l a r ,  v e r s u s  o t h e r  r e m o t e  r e g i o n s  ? 

DR. G O N Z A L E Z :  U n f o r t u n a t e l y ,  no one  c a n  r e a l l y  t e l l  wha t  c o s t s  
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a r e  u n t i l  long  a f t e r  

T h u s  f a r  A l a s k a ,  I 

a r e a s ,  c e r t a i n l y  n~ 

to be,  o r  the  Middl  

e x a m p l e  of how t i n  

y e a r s  ago  we woul(  

of c o u r s e ,  r e s o u r .  

5-billion-barrei e,, 

may be developed 

QUESTION: 

t i on  w i t h  the  recov~ 

DR.  G O N Z A L t  

tha t  you  h a v e  had s 

due  to the  w i t h d r a w  

an  i n j e c t i o n  of wate 

f lu id  b a l a n c e  in  the  

I am not  sufficJ 

you  a d e f i n i t e  answe~ 

Q U E S T I O N :  In 

t h a n  it  i s  in t h i s  col  

the  m o n e y  is s p e n t  on an  e x p l o r a t i o n  v e n t u r e .  

rould say ,  ha s  b e e n  a b o v e  a v e r a g e  c o s t  in  f o r e i g n  

t h i n g  to  c o m p a r e  wi th  wha t  N o r t h  A f r i c a  has  p r o v e d  

E a s t .  I n c i d e n t a l l y ,  N o r t h  A f r i c a  is  an  i n t e r e s t i n g  

c h a n g e s  o u r  c o n c e p t  of r e s o u r c e s .  T e n  o r  f i f t e e n  

not  h a v e  s h o w n  any  r e s o u r c e s  in A f r i c a .  Now, 

~s a r e  qu i t e  s i g n i f i c a n t .  You m a y  h a v e  n o t i c e d  a 

: ima te .  Th i s  i s  p o s s i b l y  j u s t  t he  b e g i n n i n g  of wha t  

N o r t h  A f r i c a .  

~uld you  c o m m e n t  on the  land s u b s i d e n c e  in  c o n n e c -  

r y  of  o i l  ? I a m  t h i n k i n g  of L o n g  B e a c h ,  C a l i f o n n i a .  

Z:  I r e a l l y  d o n ' t  know m u c h  abou t  tha t ,  e x c e p t  

,me  p r o b l e m s  out  t h e r e .  T h i s  s o m e t i m e s  o c c u r s  

~1 of o i l .  I t c a n  be  c o n t r o l l e d  in s o m e  c a s e s  by 

as  you  w i t h d r a w  oi l ,  so  t ha t  you  m a i n t a i n  the  

e s e r v o i r .  

en t ly  f a m i l i a r  w i th  the  L o n g  B e a c h  s i t u a t i o n  to g ive  

f o r e i g n  c o u n t r i e s  the  p r i c e  of g a s o l i n e  is  m u c h  m o r e  

n t r y .  If the  F e d e r a l  G o v e r n m e n t  w e r e  to  r a i s e  the  

t a x e s  on g a s o l i n e  would  t h i s  no t  d r i v e  m o r e  p e o p l e  in to  c o m p a c t  c a r s ,  

wi th  p e r h a p s  t he  r e s u l t  of s t r e t c h i n g  o u r  p e t r o l e u m  ? If so ,  how m u c h  

cou ld  it be  s t r e t c h e d  out  ? 
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DR.  G O N Z A L E Z :  If t h e r e  w e r e  a n y  c a u s e  f o r  c o n c e r n  in the  

i m m e d i a t e  f u t u r e  abou t  o u r  d o m e s t i c  r e s o u r c e s  of e n e r g y  th i s  m i g h t  

be  one  of the  a l t e r n a t i v e s  tha t  t he  Un i t ed  S t a t e s  wou ld  c o n s i d e r .  

B e a r  in m i n d  tha t  it  wou ld  a f f e c t  not  on ly  the  p e t r o l e u m  i n d u s t r y  but  

the  s t e e l  i n d u s t r y ,  t he  r u b b e r  i n d u s t r y ,  t he  c o n s t r u c t i o n  of h i g h w a y s ,  

and  m a n y  o t h e r  t h i n g s .  I was  a s k e d  by  a r e p r e s e n h a t i v e  of one  of the  

g o v e r n m e n t  c o m m i t t e e s  w h e t h e r  I d i d n ' t  t h i n k  tha t  we would  h a v e  b e e n  

b e t t e r  off in the  Uni t ed  S t a t e s  to have  s t a r t e d  w i th  the  p h i l o s o p h y  of 

i m p o s i n g  h igh  t a x e s  on p e t r o l e u m  to  d i s c o u r a g e  i ts  c o n s u m p t i o n  e a r l y  

in  o r d e r  to s t r e t c h  out  t he  l i fe  of t h e s e  r e s o u r c e s .  My a n s w e r  to  it 

w a s  d e f i n i t e l y  not ,  b e c a u s e ,  if  we  had f o l l o w e d  s u c h  a po l i cy ,  we would  

n e v e r  have  had  the  d e v e l o p m e n t  t ha t  we  h a v e  had in t he  a u t o m o b i l e  

i n d u s t r y ,  in the  s t e e l  i n d u s t r y ,  in t he  m a c h i n e  t oo l  i n d u s t r y ,  and  in a l l  

the  o t h e r  i n d u s t r i e s  t ha t  h a v e  s t e m m e d  f r o m  th i s  m a s s  p r o d u c t i o n  of 

aurora  o b i l e s .  

T h i s  c o n c e p t  of s a v i n g  r e s o u r c e s  fo r  an  u n c e r t a i n  f u t u r e  i s  a h o a r d -  

ing  c o n c e p t  w h e n  you  d o n ' t  know wha t  you a r e  h o a r d i n g  f o r .  T e c h n o l o g y  

c h a n g e s  so  r a p i d l y  tha t  10, 15, 20, 25, o r  30 y e a r s  f r o m  now we m a y  

be u s i n g  e n e r g y  d i r e c t l y  f r o m  the  s u n  r a t h e r  t h a n  f r o m  f o s s i l  f u e l s .  

Then ,  wha t  good wou ld  it h a v e  s e r v e d  us  to h a v e  h o a r d e d  a m p l e  r e s o u r c e s  

and t h e n  f ind tha t  we had  f o r c e d  o u r s e l v e s  to  a c o u r s e  of a c t i o n  tha t  in 

r e t r o s p e c t  w a s  qu i te  u n e c o n o m i c  ? 

QUESTION:  T h i s  q u e s t i o n  a r i s e s  f r o m  one  of y o u r  c h a r t s .  Would 

32 



J 

you  e x p l a i n  the  u s e  of ne t  a s s e t s  as  a b a s i s  f o r  c o m p u t i n g  p r o f i t s  ? 

DR.  G O N Z A L E Z :  Net  a s s e t s  of c o u r s e  s i m p l y  r e f e r  to the  t o t a l  

i n v e s t e d  c a p i t a l  in the  b u s i n e s s ,  b e c a u s e  you  a l s o  have  r e c e i v a b l e s  

and  p a y a b l e s .  You h a v e  to t a k e  th i s  in to  a c c o u n t  w h e n  you  d e c i d e  wha t  

the  ne t  i n v e s t m e n t  is  in t he  b u s i n e s s .  The  m e a s u r e m e n t  h e r e  is  the  

t r a d i t i o n a l  m e a s u r e m e n t  of the  p r o f i t s  r e l a t e d  to  the  ne t  a s s e t s  r a t h e r  

t h a n  to g r o s s  a s s e t s .  The  g r o s s  a s s e t s  a r e  l a r g e r  t h a n  the  n e t .  If you  

w e r e  to e x p r e s s  t h e s e  on g r o s s ,  the  r a t e  of r e t u r n  would  go down,  but  

i t s  s i g n i f i c a n c e  wou ld  s t i l l  be the  s a m e .  

COLONEL BLACK: D r .  G o n z a l e z ,  it  is  a l w a y s  a s i n c e r e  p l e a s u r e  

fo r  us  to h a v e  you  h e r e ,  p r i m a r i l y  so  b e c a u s e  you  a r e  a l w a y s  so  l i b e r a l  

w i th  y o u r  t h o u g h t s  and  k n o w l e d g e .  I t h i n k  t ha t  has  b e e n  a t t e s t e d  to  h e r e  

th i s  m o r n i n g .  On b e h a l f  of the  C o m m a n d a n t  and  the  C o l l e g e ,  I e x t e n d  

o u r  s i n c e r e  t h a n k s  f o r  y o u r  b e i n g  h e r e  wi th  us  and  t a k i n g  t i m e  a w a y  f r o m  

y o u r  b u s i n e s s :  T h a n k  you .  
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