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D r .  R i c h a r d  J .  G o n z a l e z ,  D i r e c t o r  and  T r e a s u r e r ,  H u m b l e  Oi l  and  
R e f i n i n g  Company~ was  b o r n  in  San Anton io ,  T e x a s ,  17 Augus t  1912. 
He  r e c e i v e d  h i s  B . A . ,  M . A . ,  and P h . D .  d e g r e e s  in e c o n o m i c s  f r o m  
the U n i v e r s i t y  of T e x a s .  As a g r a d u a t e  s t u d e n t  he  was  an i n s t r u c t o r  in  
e c o n o m i c s .  S u b s e q u e n t l y ,  he  was  A s s i s t a n t  P r o f e s s o r  of E c o n o m i c s  a t  
the U n i v e r s i t y  of  New M e x i c o  and the U n i v e r s i t y  of T e x a s .  He  b e c a m e  
a s s o c i a t e d  wi th  the H u m b l e  O i l  and R e f i n i n g  C o m p a n y  as e c o n o m i s t  in 
1937 and s e r v e d  in  tha t  c a p a c i t y  to 1951 w h e n  he  was  e l e c t e d  a d i r e c t o r  
of the c o m p a n y .  He h a s  b e e n  t r e a s u r e r  s i n c e  1953. He  s e r v e d  as a 
c o n s u l t a n t  to the Of f i ce  of D e f e n s e  M o b i l i z a t i o n  in 1954 and a g a i n  in  1956 
in c o n n e c t i o n  wi th  the s t u d i e s  of the T a s k  F o r c e  f o r  the P r e s i d e n t i a l  
A d v i s o r y  C o m m i t t e e  on E n e r g y  Supp l i e s  and  R e s o u r c e s  P o l i c y .  He  h a s  
a l s o  b e e n  a c o n s u l t a n t  to the P e t r o l e u m  A d m i n i s t r a t i o n  fo r  D e f e n s e ,  
1951-1953,  and  c h a i r m a n  of the E c o n o m i c s  A d v i s o r y  C o m m i t t e e  to the 
I n t e r s t a t e  O i l  C o m p a c t  C o m m i s s i o n s  1946-1949.  He h a s  b e e n  c h a i r m a n  
of  the E c o n o m i c s  A d v i s o r y  C o m m i t t e e  on D e p l e t i o n  of the M i d - C o n t i n e n t  
O i l  and Gas  A s s o c i a t i o n  s i n c e  1950. He has  w r i t t e n  n u m e r o u s  a r t i c l e s  
on  the p e t r o l e u m  i n d u s t r y .  T h i s  i s  D r  G o n z a l e z  I t h i r d  l e c t u r e  at  the 
Indus  t r i a l  C o l l e g e .  
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C O L O N E L  DAVIS: T o d a y  we con t inue  ou r  s t u d i e s  in  the N a t u r a l  
R e s o u r c e s  U n i t  w i th  the d i s c u s s i o n  of " P e t r o l e u m  R e s o u r c e s "  and t h e i r  
i m p o r t  to n a t i o n a l  s e c u r i t y .  I t h ink  th i s  s u b j e c t  is  w e l l  a p p r e c i a t e d  by  
e v e r y o n e  in  t h i s  r o o m .  The  g rowing  dependence  of ou r  e c o n o m y  on 
e n e r g y  d e r i v e d  f r o m  p e t r o l e u m  and the abso lu t e  e s s e n t i a l i t y  of p e t r o -  
l e u m  p r o d u c t s  to m i l i t a r y  f o r c e s  in the  f i e ld  m a k e  th i s  s u b j e c t  of p r i m e  

c o n c e r n  to the I n d u s t r i a l  C o l l e g e .  

B e f o r e  p r o c e e d i n g  wi th  the i n t r o d u c t i o n  of our  s p e a k e r ,  I would  
l ike  to p r e s e n t  the g roup  d i s c u s s i o n  l e a d e r s  who w i l l  m e e t  wi th  you  in  
the  s e m i n a r  r o o m s  a f t e r  the l e c t u r e .  You have  r e a d  t h e i r  b i o g r a p h i e s  
and I am s u r e  you r e c o g n i z e  tha t  we do have  an  e x t r a o r d i n a r i l y  knowl -  
edgeab l e  and e x p e r i e n c e d  group  of p a n e l i s t s  wi th  us t oday .  We c o n s i d e r  
o u r s e l v e s  p r i v i l e g e d  tha t  t he se  s e n i o r  o f f i c i a l s  of t h e i r  own o r g a n i z a t i o n s  
have  t aken  t i m e  out of t h e i r  b u s y  s c h e d u l e s  to come  h e r e  and w o r k  with  
us  today .  As I i n t r o d u c e  the d i s c u s s i o n  l e a d e r s  w i l l  you p l e a s e  wi thho ld  
y o u r  a p p l a u s e  un t i l  I have  c a l l e d  the l a s t  n a m e .  

S i r s ,  w i l l  you  p l e a s e  r i s e  as  I c a l l  y o u r  n a m e s .  

M r .  R o s c o e  A. C a t t e l l  of the B u r e a u  of M i n e s .  
D r .  L e e  W. P a r s o n s ,  T i d e w a t e r  O i l  C o m p a n y .  
D r .  F r a n c i s  M c I n t y r e ,  C a l i f o r n i a  T e x a s  O i l  C o . ,  L td .  
C a p t a i n  M a t thew  V. C a r s o n ,  J r . ,  USN, D e p a r t m e n t  of the  I n t e r i o r .  
M r .  L e s l i e  T .  V ice ,  S t a n d a r d  O i l  of C a l i f o r n i a .  
M r .  C a r l  C.  A n d e r s o n ,  B u r e a u  of M i n e s .  
M r .  A l e x a n d e r  H .  C h a p m a n ,  C o n s u l t i n g  E n g i n e e r  in  New Y o r k .  
M r .  M i n o r  S. J a m e s o n ,  J r . ,  I n d e p e n d e n t  P e t r o l e u m  A s s o c i a t i o n  

of A m e r i c a .  
M r .  R a l p h  S. F o w l e r ,  D e p a r t m e n t  of the I n t e r i o r .  
M r .  J a m e s  V. B r o w n  of the N a t i o n a l  P e t r o l e u m  C o u n c i l .  
D r .  B r u c e  C.  N e t s c h e r t ,  R e s o u r c e s  fo r  the F u t u r e ,  Inc .  
C o l o n e l  J a c k  B .  S l imp ,  USA, Of f i ce  of the A s s i s t a n t  S e c r e t a r y  

of D e f e n s e .  
M r .  E d g a r  H.  F a l l i n ,  N a t i o n a l  P e t r o l e u m  A s s o c i a t i o n .  
C o l o n e l  M e r w i n  H .  S m i t h ,  USA, Of f ice  of the J o i n t  Ch ie f s  of Staff ,  

and,  f i n a l l y ,  two of y o u r  own c l a s s m a t e s  who a re  we l l  e x p e r i e n c e d  in  

th i s  s u b j e c t :  
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M r .  E d w i n  G. Mol ine  and 
C o m m a n d e r  T h e o d o r e  S. S te rn .  

O u r  s p e a k e r  th is  m o r n i n g  is  Dr .  R i c h a r d  J .  G o n z a l e z ,  D i r e c t o r  
and T r e a s u r e r  of the H u m b l e  O i l  C o m p a n y  of Hous ton .  As you know 
f r o m  h i s  b i o g r a p h y ,  he  has  b e e n  a p r a c t i c i n g  o i l  e c o n o m i s t  fo r  m o r e  
than  20 y e a r s .  He has  s e r v e d  our  G o v e r n m e n t  as an e x p e r t  c o n s u l t a n t  
in  p a s t  e m e r g e n c i e s ,  and I know the I n d u s t r i a l  C o l l e g e  coun t s  h i m  a m o n g  
i t s  good f r i e n d s .  

D r .  G o n z a l e z ,  i t  is a p l e a s u r e  to w e l c o m e  you back  to the  p l a t f o r m  
of the I n d u s t r i a l  C o l l e g e  of the A r m e d  F o r c e s  and to i n t r o d u c e  you to 
the C l a s s  of  1959. Dr .  G o n z a l e z .  

DR.  G O N Z A L E Z :  C o l o n e l  Dav i s ,  G e n t l e m e n :  I am h o n o r e d  i n d e e d  
that  you shou ld  a sk  m e  to be h e r e  today ,  and I f ind  i t  a g r e a t  p l e a s u r e  
to p a r t i c i p a t e  in y o u r  d i s c u s s i o n .  As I l i s t e n e d  to the d i s t i n g u i s h e d  
r o s t e r  of  p a r t i c i p a n t s  in y o u r  s e m i n a r  d i s c u s s i o n s  today ,  I w o n d e r e d  
why C o l o n e l  Davis  hadn t t  a s k e d  s o m e  of t hose  g e n t l e m e n  to s t a n d  up h e r e  
f i r s t  so  that  I m i g h t  s i t  b a c k  and en joy  that ,  and then  have  a c h a n c e  to 
a s k  s o m e  q u e s t i o n s  m y s e l f  l a t e r ,  i n s t e a d  of b e i n g  the one to whom the 
q u e s t i o n s  a r e  d i r e c t e d .  

I f ind t h e s e  s e s s i o n s  e x t r e m e l y  i n t e r e s t i n g  and s t i m u l a t i n g .  T h e y  
a lways  b r i n g  out  s o m e  po in t s  that  a r e  wor th  c o n s i d e r i n g .  

The subject that we have to talk about is basically an economic 
one, and in economics we find that conditions change and that some of 
our answers have to change with those conditions. It is particularly 
appropriate that we should be having this discussion during Oil Progress 
Week. Liquid fuels, of course, have literally brought us from the 
horse-and-buggy days to the jet age during the 20th century. They are 
the source of our industrial power, of our high standards of living, and 
of course they are extremely important to our national security. You 
gentlemen are far more familiar than I am with the needs of the military 
forces for liquid fuels. I was interested in a statement of Admiral 
Lattu, the Executive Director of the Military Petroleum Supply Agency, 
recently, that the purchases of fuels by that division amounted to $1.2 
billion in the last fiscal year. Now, this represents only about 3 
percent of your defense budget, but I think in terms of importance to our 
m i l i t a r y  e f fo r t  it  is p e r h a p s  f a r  l a r g e r .  It is p e r f e c t l y  a p p a r e n t  that  
m a n y  of our  m i l i t a r y  f o r c e s  would  be g r o u n d e d  wi thout  l iquid  fue l .  



I u n d e r s t a n d  that  you have  had  s o m e  o t h e r  d i s c u s s i o n s  of e n e r g y j  
and I a m  s u r e  tha t  you have  r e a d  a good d e a l  of m a t e r i a l  and s o m e  of  you  
p r o b a b l y  h a v e  s o m e  p r e t t y  f i r m  no t ions  on s o m e  of the s u b j e c t s  we 
a r e  go ing  to t a lk  about  today .  My p u r p o s e  is r e a l l y  to s t a r t  the d i s c u s -  
s i o n  off,  to p r e s e n t  s o m e  f a c t s ,  and to p r e s e n t  s o m e  i n t e r p r e t a t i o n s  
that  m a y  s e r v e  as  a m e a n s  of s t i m u l a t i n g  o u r  d i s c u s s i o n  today .  

You h a v e  a r e s p o n s i b i l i t y  and w i l l  p r o b a b l y  have  an i n c r e a s i n g  
r e s p o n s i b i l i t y  f o r  d e c i s i o n s  wi th  r e s p e c t  to fue l s  in o u r  m i l i t a r y  e f f o r t .  
In  o r d e r  to j udge ,  of c o u r s e ,  you  wan t  to know as m u c h  as you  c a n  about  
t h e s e  f u e l s .  You know a g r e a t  d e a l  a l r e a d y ,  but  t h e r e  is a l w a y s  a c h a n c e  
tha t  you m a y  be ab le  to l e a r n  s t i l l  m o r e .  S o m e t i m e s  we get  s o m e  f ixed  
i d e a s  tha t  a r e  i m p r e s s i o n s  not  too f i r m l y  s u p p o r t e d  by  f a c t s ;  s o m e t i m e s  
we f ind  tha t  wha t  w e r e  f ac t s  at  one  t ime  h a v e  c h a n g e d  as  th ings  go on.  

One  of the p r o f e s s o r s  at  the H a r v a r d  B u s i n e s s  School  t e l l s  h i s  
s t u d e n t s  in  A d v a n c e  M a n a g e m e n t  tha t  he d o e s n t t  hope  to c h a n g e  t h e i r  
v i e w s  but  that  p e r h a p s  he m a y  be  able  to s u c c e e d  in r e a r r a n g i n g  t h e i r  
p r e c o n c e p t i o n s .  

In  o u r  d i s c u s s i o n s  today  we w i l l  s t a r t  f i r s t  wi th  s o m e  facts~ and 
then  we w i l l  m o v e  on  to a d i s c u s s i o n  of s o m e  c o m m o n  publ ic  i m p r e s s i o n s  
tha t  r e q u i r e  a l i t t l e  a n a l y s i s .  I th ink  a few c h a r t s  w i l l  he lp  us to get  
a b a c k g r o u n d .  

C h a r t  1, page  4 . - - O u r  f i r s t  c h a r t  d e a l s  wi th  e n e r g y  c o n s u m p t i o n  
and r e a l  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  o v e r  a p e r i o d  of  t i m e .  The  
two l i n e s  a r e  c l e a r l y  and r a t h e r  c l o s e l y ,  c o r r e l a t e d .  Th i s  of c o u r s e  
is  a r e f l e c t i o n  of the f ac t  that  o u r  i n d u s t r i a l  a c t i v i t y ,  o u r  p r o d u c t i o n  of  
goods  and s e r v i c e s ,  is  d e p e n d e n t  on the use  of i n a n i m a t e  e n e r g y  to p o w e r  
m a c h i n e s  and t r a n s p o r t a t i o n .  Of  c o u r s e  i n d u s t r i a l  p o w e r  is the b a s i s  of  
m i l i t a r y  s t r e n g t h ,  and t h e r e f o r e  e n e r g y  c o n s u m p t i o n  is of s i g n i f i c a n c e  
e q u a l l y  fo r  o u r  m i l i t a r y  s t r e n g t h .  

C h a r t  2, page  5 . - - W e  a r e  s t a r t i n g  h e r e  wi th  a look  at  e n e r g y  c o n -  
s u m p t i o n  in  to ta l ,  and t hen  the m a j o r  c o m p o n e n t s  of tha t  e n e r g y .  T h i s  
c h a r t  is  p r e p a r e d  on  a l o g a r i t h m i c  s c a l e  so tha t  you c a n  ge t  s o m e  i d e a  of 
the r a t e  of g r o w t h  in  the r e q u i r e m e n t s  f o r  the d i f f e r e n t  f o r m s  of  e n e r g y .  
F i r s t  we  look  at the top l i n e ,  w h i c h  is  the t o t a l  r e q u i r e m e n t  f o r  e n e r g y .  
T h i s  h a s  no t  i n c r e a s e d  at too r a p i d  a r a t e - - o v e r  the long  t e r m  b e t w e e n  
2 and 3 p e r c e n t ,  v a r y i n g  wi th  p e r i o d s  of t i m e .  You c a n  s e e  how tha t  in  
d e p r e s s i o n  p e r i o d s  the e n e r g y  r e q u i r e m e n t s  go down .  We have  s h o w n  a 
p r o j e c t i o n  of the e n e r g y  r e q u i r e m e n t s  of th is  c o u n t r y  at  about  3 p e r c e n t  a 
y e a r .  T h i s  is  s o m e w h a t  m o r e  r a p i d  than  in the p a s t ,  and we have  s h o w n  
a r a n g e s  to i n d i c a t e  that  the e n e r g y  r e q u i r e m e n t s  m i g h t  p e r h a p s  g r o w  a 
l i t t l e  l e s s  r a p i d l y  than  we have  s e t  f o r t h  as the 3 p e r c e n t .  
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H e r e  we  have  a q u e s t i o n ,  p a r t l y ,  of how e f f i c i e n t l y  we u t i l i z e  
e n e r g y  and how we l e a r n  to e c o n o m i z e  it in  d i f f e r e n t  w a y s .  

When  we look  at  the c o m p o s i t i o n  of the v a r i o u s  c o m p o n e n t s  of 
e n e r g y  we s e e  a v e r y  i n t e r e s t i n g  p i c t u r e .  F i r s t ,  t ak ing  a l ook  at  c o a l ,  
the b l a c k  l i n e ,  we s e e  that  in  1910 c o a l  was  r e a l l y  o u r  m a j o r  s o u r c e  
of e n e r g y .  B u t  i t  h a s  s h o w n  a d o w n w a r d  t r e n d  t h r o u g h o u t  m o s t  of  the 
p e r i o d ,  e x c e p t  f o r  the s h a r p  r i s e  that  o c c u r r e d  d u r i n g  W o r l d  W a r  II .  
We a r e  p r~) jec t ing  a f a i r l y  f l a t  c o n s u m p t i o n  of  c o a l ,  a v e r y  s l i g h t  r i s e  
o v e r  th is  nex t  20 y e a r s ,  but  not  too m u c h  c h a n g e .  

We c o m e  now to p e t r o l e u m  l iqu ids  and n a t u r a l  g a s .  P e t r o l e u m  
l i q u i d s ,  r e p r e s e n t e d  by  the nex t  l ines  s h o w s  a s h a r p  r i s e  in c o n s u m p -  
tion~ b e g i n n i n g  in 1910 and  m o v i n g  up to 1930. You w i l l  n o t i c e  tha t  a f t e r  
1930 the s l o p e  of the l ine  d r o p s  off.  We h a v e n ' t  h a d  qui te  as  s h a r p  an 
i n c r e a s e  in  the r a t e  of c o n s u m p t i o n  of  l iqu id  f u e l s  as  we  did in  the e a r l y  
19001s. 

T h e n ,  f i n a l l y  s you w i l l  s e e  tha t  t o w a r d  the end of the l ine  the a c t u a l  
f i g u r e s ,  1956, 1957, and 1958, we a r e  b e g i n n i n g  to get  what  a p p e a r s  to 
be  a d r o p o f f  in the r a t e  of i n c r e a s e  in  c o n s u m p t i o n s  and we a r e  p r o j e c t -  
ing  into the f u t u r e  a p r o b a b l e  g r o w t h  of  on ly  about  3 p e r c e n t .  T h i s  is a 
d i s t i n c t l y  s l o w e r  r a t e  of i n c r e a s e  than  the 5 p e r c e n t  tha t  we h a v e  h a d  
in  the p a s t .  T h i s  m a k e s  qui te  a d i f f e r e n c e  in  the r a t e  of g r o w t h ,  b e c a u s e ,  
a f t e r  a l l ,  at  5 p e r c e n t  y o u r  r e q u i r e m e n t s  r o u g h l y  doub le  in  abou t  15 
y e a r s ;  a t  3 p e r c e n t  i t  t a k e s  24 y e a r s  fo r  t h e m  to d o u b l e .  

T h e  n a t u r a l  gas  c u r v e  h a s  s h o w n  a r a p i d  g r o w t h ,  and we a r e  a n t i c -  
i p a t i n g  tha t  n a t u r a l  gas  w i l l  c o n t i n u e  to g r o w  at a m o r e  r a p i d  r a t e  than  
o t h e r  fue l s  and  than  e n e r g y  as  a w h o l e .  You w i l l  a l s o  s e e  that  we e x p e c t  
n a t u r a l  gas  to b e c o m e  a m o r e  i m p o r t a n t  s o u r c e  of e n e r g y  in  the U n i t e d  
S ta t e s  than  c o a l  w i t h i n  a r e l a t i v e l y  s h o r t  p e r i o d  of t i m e .  It i s  p r a c t i c a l l y  
up wi th  c o a l  now and  w i l l  t ake  s e c o n d  p o s i t i o n  s h o r t l y .  O i l ,  as  you  c a n  
s e e ,  h a s  long  s i n c e  d i s p l a c e d  c o a l  as  o u r  m a j o r  s o u r c e  of e n e r g y .  

C h a r t  3, p a g e  7 . - - O u r  t h i r d  c h a r t  s h o w s  the p a r t i c i p a t i o n  of  t h e s e  
v a r i o u s  fue l s  in  e n e r g y  c o n s u m p t i o n ,  wi th  the a d d i t i o n ,  th is  t i m e  s of 
w a t e r  p o w e r  as  a f a c t o r  in e n e r g y  c o n s u m p t i o n .  D e s p i t e  the a c t u a l  i n -  
c r e a s e  in a m o u n t  of p o w e r  g e n e r a t e d  by  h y d r o e l e c t r i c  p l a n t s ,  the p e r c e n t -  
age  s u p p l i e d  h a s  r e m a i n e d  r e l a t i v e l y  c o n s t a n t .  You c a n  s e e  h e r e  a 
r e f l e c t i o n  of  wha t  w e  l ooked  at a m i n u t e  ago in  the p r e c e d i n g  c h a r t ,  the  
s h a r p  d e c l i n e  in the p a r t i c i p a t i o n  of c o a l  as  a f o r m  of e n e r g y  s and  the 
s h a r p  r i s e  in p e t r o l e u m  l iqu ids  and g a s .  
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T o d a y  y o u  h a v e  a s i t u a t i o n  in  w h i c h  p e t r o l e u m  l i q u i d s  a r e  s u p p l y -  
i n g  a b o u t  44 p e r c e n t  o f  t h e  e n e r g y  r e q u i r e m e n t s  o f  t h e  U n i t e d  S t a t e s ;  
g a s  i s  s u p p l y i n g  a b o u t  24 p e r c e n t ;  a n d  c o a l  i s  s u p p l y i n g  a b o u t  28 
p e r c e n t .  

C h a r t  4 ,  p a g e  9 . - - W e  t u r n  n o w  f r o m  a c o n s i d e r a t i o n  o f  e n e r g y  to a 
m o r e  p a r t i c u l a r  a n a l y s i s  o f  p e t r o l e u m .  T h i s  c h a r t  s h o w s  us  a p i c t u r e  
o f  w h a t  h a s  h a p p e n e d  to n e w  c r u d e  o i l  o v e r  a p e r i o d  o f  t i m e ,  g o i n g  b a c k  
to t he  b e g i n n i n g  o f  t he  h i s t o r y  o f  c o m m e r c i a l  p r o d u c t i o n  i n  t h i s  c o u n t r y .  
I n  t he  p e r i o d  o f  1859 to 1925 the  p r o d u c t i o n  of  p e t r o l e u m  l i q u i d s  w a s  
8 . 7  b i l l i o n  b a r r e l s .  T h e  a d d i t i o n s  to r e s e r v e ,  s h o w n  i n  t h e  t op  p o r t i o n  
o f  t he  b a r ,  w e r e  4 . 5  b i l l i o n  b a r r e l s .  T h e  t o t a l  n e w  o i l  i n  t h a t  p e r i o d  o f  
t i m e  w a s  1 3 . 2  b i l l i o n  b a r r e l s .  

T h e  n e x t  b a r  s h o w s  t he  e x p e r i e n c e  f r o m  1926 to  1935 .  H e r e  we  
h a v e  f i r s t  o f  a l l  g r e a t e r  p r o d u c t i o n  t h a n  we  h a d  in  t h e  p r e v i o u s  s p a n  
o f  y e a r s  f r o m  1859 to 1925 ,  a n d  a l s o  g r e a t e r  a d d i t i o n s  to  r e s e r v e ,  a n d  
a n  i n c r e a s e  i n  o u r  t o t a l  k n o w n  r e s e r v e .  

I n  t he  n e x t  p e r i o d  we  s t i l l  f i n d  t h a t  o u r  a d d i t i o n s  a r e  i n c r e a s i n g .  
I n  a 1 0 - y e a r  p e r i o d  of  t i m e ,  t h e  n e w  o i l  a m o u n t s  to 2 0 . 8  b i l l i o n  b a r r e l s ,  
s l i g h t l y  m o r e  t h a n  2 b i l l i o n  b a r r e l s  a y e a r .  

T u r n i n g  f i n a l l y  to t he  p o s t w a r  p e r i o d ,  b e g i n n i n g  w i t h  1946 a n d  
r u n n i n g  t h r o u g h  1957 ,  a I 2 - y e a r  p e r i o d  o f  t i m e ,  we  s e e  t h a t  t he  g r o s s  
a d d i t i o n s  to  n e w  o i l  h a v e  b e e n  3 6 . 3  b i l l i o n  b a r r e l s ,  a n  a v e r a g e  o f  
3 b i l l i o n  b a r r e l s  a y e a r .  O u r  c o n s u m p t i o n  i n  t h a t  p e r i o d  o f  t i m e  h a s  
b e e n  2 5 . 9  b i l l i o n  b a r r e l s ,  a n d  t he  a d d i t i o n s  to r e s e r v e ,  1 0 . 4  b i l l i o n  
b a r r e l s ,  h a v e  r a i s e d  o u r  t o t a l  r e s e r v e  to  n e w  r e c o r d s  o f  a p p r o x i m a t e l y  
30 b i l 2 i o n  b a r r e l s  o f  c r u d e  o i l .  

O n e  p o i n t  w e  s h o u l d  n o t e :  I f  we  l o o k  a t  t h e  r e s e r v e s  a t  t h e  b e -  
g i n n i n g  o f  a 1 0 - y e a r  p e r i o d  o f  t i m e ,  w e  w i l l  f i n d  t h a t  we  p r o d u c e d  a s  
m u c h  o i l  i n  t h e  s u c c e e d i n g  10 y e a r s  a s  w e  t h o u g h t  wc  h a d  a t  t h e  b e g i n n i n g  
o f  the  p e r i o d ~  a n d  y e t  we  e n d  t h e  p e r i o d  w i t h  m o r e  r e s e r v e s  t h a n  e v e r  
b e f o r e .  T h i s  i s  a v e r y  i n t e r e s t i n g  r e f l e c t i o n  o f  t h e  p o i n t  t h a t  o u r  r e -  
s o u r c e s  a r e  w h a t  we  c r e a t e  t h r o u g h  d i s c o v e r y ,  a n d  o u r  e x p e r i e n c e  h a s  
b e e n  t h a t  we  a r e  a b l e  to f i n d  a n d  d e v e l o p  m o r e  o i l  a s  w e  a r e  c a l l e d  u p o n  
to p r o d u c e  m o r e  o i l .  
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CHART 4 

NEW CRUDE OIL "x" 
HAS INCREASED IN PROPORTION WITH PRODUCTION 
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C h a r t  5, p a g e  1 1 . - - W e  look  now at an  e x p r e s s i o n  of the s a m e  
f i g u r e s  tha t  we c o n s i d e r e d  in  the p r e c e d i n g  c h a r t ,  bu t  th is  t i m e  t hey  
a r e  in r e l a t i o n  to the n u m b e r  of w e l l s  c o m p l e t e d .  It  is i n t e r e s t i n g  tha t ,  
in  the long  s p a n  of t i m e  f r o m  1859 to 1925, the i n d u s t r y  c o m p l e t e d  
701 ,800  w e l l s ,  of  w h i c h  524,  100 w e r e  o i l  w e l l s .  If we c o n s i d e r  wha t  
tha t  r e p r e s e n t s  in  t e r m s  of r e s u l t s  p e r  w e l l ,  we f ind  tha t  the i n d u s t r y  
was  d e v e l o p i n g  on ly  19, 000 b a r r e l s  of new o i l  p e r  to t a l  w e l l s  d r i l l e d ,  
and  on ly  2 5 , 0 0 0  b a r r e l s  of new o i l  p e r  o i l  w e l l  d r i l l e d .  Of  c o u r s e  you  
a r e  a w a r e  of the  f ac t  tha t  the i n d u s t r y  d r i l l s  qu i te  a few d r y  h o l e s ,  not  
f r o m  c h o i c e  bu t  b e c a u s e  it h a s  not  l e a r n e d  how to l o c a t e  o i l  d i r e c t l y  
wi thou t  d r i l l i n g  t h e m ,  and a l s o  s o m e  gas  w e l l s .  

C o m i n g  f o r w a r d  into the l a t e r  p e r i o d s  of t i m e ,  b e g i n n i n g  wi th  1925, 
w h i c h  m a r k s  a n e w  e r a  in  t e c h n o l o g y  and in  c o n s e r v a t i o n  and p r o d u c t i o n  
p r a c t i c e s ,  we f ind a d i s t i n c t  i m p r o v e m e n t  in the  r e s u l t s  p e r  w e l l  and 
on ly  a r e l a t i v e l y  s l i g h t  c h a n g e  in  the r e s u l t s  o v e r  t i m e .  In the  f i r s t  
p e r i o d ,  f r o m  1926 t h r o u g h  1935, 220 ,400  to t a l  w e l l s  w e r e  c o m p l e t e d  
and  127,500 o i l  w e l i s .  You c a n  s e e  tha t  the r a t e  of  d r i l l i n g  h a s  s t e p p e d  
up in  s u b s e q u e n t  y e a r s ,  so  tha t  we a r e  d r i l l i n g  m o r e  w e l l s  as  we  p r o -  
duce  m o r e  o i l  and as  we a r e  c a l l e d  upon  to s u p p l y  m o r e  o i l .  T h e  r e s u l t s  
p e r  w e l l  a r e ,  in  t e r m s  of o i l  p e r  t o t a l  w e l l s  d r i l l e d ,  79, 000 in  1926 to 
1935, 7 4 , 0 0 0  in  1936 to 1945, and 66 ,000  b a r r e l s  in 1946 t h r o u g h  1957. 
In t e r m s  of new o i l  p e r  o i l  w e l l ,  the c h a n g e  is e v e n  s m a l l e r - - 1 3 7 , 0 0 0  
b a r r e l s  in  1926 to 1935, 124 ,000  in 1936 to 1945, and 125 ,000  in  1946 
to 1957. 

We should bear in mind, in connection with this latter development, 
that there have been an increasing number of gas wells drilled in recent 
years as the requirements for gas have expanded materially. 

Chart 6, page 12. --We look now at a shorter period of time, at the 
gross additions to oil and gas reserves in the last i0 years, 1948 to 1957, 
and we divide this into two 5-year periods of time, in order to see what 
we can detect with respect to the results from new drilling in these 
recent years. In the case of crude oil we find that the gross additions in 
the past five years, 1953 to 1957, were 14.4 billion barrels, which is a 
decrease from the results of the preceding five years, when the reported 
gross additions were 16.7 billion barrels. There is also a slight decline 

in gas liquids; but when we turn to natural gas we find that the gross 
additions increased from 69 trillion cubic feet in the period 1948 to 1952 
to 97.9 trillion cubic feet in the latest five years. We have then expressed 
these natural gas additions in terms of an oil equivalent, based on the 
British thermal unit of energy content, and we find that gas, expressed 
in oil equivalent, has increased from 12.3 to 17.5 billion barrels. 

i0 
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DEVELOPMENT OF NEW OIL PER WELL HAS 
REMAINED RELATIVELY CONSTANT IN PERIOD 1926-57 
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N o t i c e  tha t  gas  h a s  b e c o m e  a m o r e  i m p o r t a n t  s o u r c e  of a d d i t i o n  
to o u r  known  e n e r g y  r e s o u r c e s  than  l iqu id  fue l .  

T h e  t o t a l  o i l  e q u i v a l e n t ,  then ,  has  s h o w n  a s l i g h t  i n c r e a s e  of a p p r o x -  
i m a t e l y  10 p e r c e n t .  Now,  th is  i s  not as good a r e s u l t  as we wou ld  hope  
fo r  in  t e r m s  of  the a m o u n t  of e f f o r t  tha t  we put  in to  the a c t i v i t y ,  b e c a u s e  
we f ind  tha t  the n u m b e r  of  w e l l s  d r i l l e d  wen t  up m o r e  s h a r p l y  than  did 
o u r  g r o s s  a d d i t i o n s  to r e s e r v e .  

The  f i g u r e s  on  w e l l s  d r i l l e d  a r e  s h o w n  at the b o t t o m  of the t a b l e .  
T h e  to t a l ,  e x c l u d i n g  s e r v i c e  w e l l s ,  w e n t  up f r o m  204, 600 in 1948 to 
1952 to 266~400 in 1953 to 1957. T h e  r e s u l t s ,  in t e r m s  of o i l  e q u i v a l e n t  
p e r  t o t a l  w e l l s  d r i l l e d ,  w e n t  f r o m  156~ 000 to 129, 000 a d e c l i n e ,  but  
not  n e a r l y  as  s h a r p  a d e c l i n e  as  wou ld  be  i n d i c a t e d  if we  looked  at  o i l  
r e s u l t s  a l o n e  and i g n o r e d  the f ac t  that  the o i l  i n d u s t r y  is r e a l l y  l ook i ng  
fo r  bo th  o i l  and  g a s .  

C h a r t  7, page  1 4 . - - W e  t u r n  next  to a c o n s i d e r a t i o n  of p e t r o l e u m  in  
the f r e e  w o r l d ,  to get  a p e r s p e c t i v e  of the r e l a t i o n  of  the U n i t e d  S ta t e s  
to the r e s t  of the f r e e  w o r l d .  O u r  f i r s t  c h a r t  d e a l s  wi th  the c o n s u m p t i o n  
of p e t r o l e u m  and s h o w s  the  U n i t e d  S t a t e s ,  in  the l o w e r  p o r t i o n  of the 
b a r ,  on the l e f t - h a n d  s i d e  of  the c h a r t ,  wi th  a c o n s u m p t i o n  of 3 .2  
b i l l i o n  b a r r e l s  of c r u d e  o i l .  The  r e s t  of the W e s t e r n  H e m i s p h e r e  h a s  a 
d e m a n d  of s l i g h t l y  l e s s  than  800 m i l l i o n  b a r r e l s .  

When  we look  at the E a s t e r n  H e m i s p h e r e  we  s e e  that  the r e q u i r e -  
m e n t s  a r e  a good d e a l  l e s s  t han  in the U n i t e d  S t a t e s ,  and  c e r t a i n l y  f a r  
l e s s  than  in the W e s t e r n  H e m i s p h e r e .  We h a v e  to keep  in m i n d ,  of 
c o u r s e ,  tha t  the p o p u l a t i o n  of the Un i t ed  S t a t e s ,  r e l a t e d  to that  of the 
r e s t  of the w o r l d ,  is a f a i r l y  s m a l l  f r a c t i o n .  

U s i n g  f i g u r e s  tha t  a r e  c o m p a r a b l e  f o r  the d i f f e r e n t  a r e a s j  b e c a u s e  
we don l t  have  the r e s t  of the w o r l d  up to da t e  as  is the c a s e  fo r  the 
U n i t e d  S t a t e s ,  we s e e  a p o p u l a t i o n  f i g u r e  f o r  the U n i t e d  S ta tes  of 171 
m i l l i o n ;  o t h e r  W e s t e r n  H e m i s p h e r e  c o u n t r i e s ,  213 m i l l i o n ;  and fo r  the 
f r e e  E a s t e r n  H e m i s p h e r e  a p o p u l a t i o n  of 1. 584 b i l l i on .  

If we look at  the c o n s u m p t i o n  of p e t r o l e u m  on a p e r  c a p i t a  b a s i s ,  
we f ind  the r e s u l t s  i n d i c a t e d  at the b o t t o m  o f  the c h a r t .  U n i t e d  S t a t e s  
c o n s u m p t i o n  is  18 .8  b a r r e l s  p e r  cap i t a ;  o t h e r  W e s t e r n  H e m i s p h e r e ,  
3 .7 ;  f r e e  E a s t e r n  H e m i s p h e r e ,  1 . 2 .  C l e a r l y ,  o u r  t r e m e n d o u s  c o n -  
s u m p t i o n  of p e t r o l e u m  p e r  c a p i t a  is  one  of the i m p o r t a n t  f a c t o r s  in the 
d i f f e r e n c e  in o u r  i n d u s t r i a l  p o w e r  and in o u r  s t a n d a r d s  of l i v ing .  
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It  is  a n t i c i p a t e d  that  the r e q u i r e m e n t s  in the r e s t  of the w o r l d  wi l l  
g r o w  m u c h  m o r e  r a p i d l y  than  in  the Un i t ed  S ta tes .  T h e y  have  in the 
p o s t w a r  p e r i o d  b e e n  i n c r e a s i n g  at r a t h e r  f a n t a s t i c  r a t e s  c u m u l a t i v e l y ,  
q, 8, o r  10 p e r c e n t ,  and they  wi l l  p r o b a b l y  con t inue  to g r o w  at a good 
d e a l  f a s t e r  r a t e  than in the U n i t e d  S ta tes .  

C h a r t  8, page  1 6 . - - N o w  we t u r n  to a c o n s i d e r a t i o n  of the e s t i m a t e d  
r e s e r v e s  of  l iqu id  h y d r o c a r b o n s  in  the f r e e  w o r l d ,  and we shou ld  p a u s e  
long  enough  to note  that  t h e s e  a r e  r e a l l y  m i n i m u m  a p p r a i s a l s  of wha t  
we know can  be p r o d u c e d  with p r e s e n t  t e c h n o l o g y  and at e x i s t i n g  p r i c e  
l e v e l s ,  and u s u a l l y  f r o m  e x i s t i n g  f a c i l i t i e s .  T h e r e f o r e ,  t h e s e  f i g u r e s  
do not  b e g i n  to r e p r e s e n t  the p o t e n t i a l  r e s o u r c e s .  I n d e e d  it is l i m i t e d  
to a c o n s e r v a t i v e  s t a t e m e n t  of the a b s o l u t e l y  known r e s o u r c e s  f r o m  
w h i c h  we can  e x p e c t  to bu i ld  l a r g e r  output  in  the f u t u r e .  

In the Un i t ed  S ta tes ,  the e s t i m a t e d  known r e s e r v e s  of p e t r o l e u m  
l iqu ids  a r e  36 b i l l i o n  b a r r e l s .  In  the r e s t  of the W e s t e r n  H e m i s p h e r e  
t hey  a r e  34 b i l l i o n  b a r r e l s .  In the E a s t e r n  H e m i s p h e r e  you can  f ind  a 
m u c h  w i d e r  r a n g e  of e s t i m a t e s ,  a l l  the way  f r o m ,  l e t  us say ,  170 b i l l i o n  
b a r r e l s  fo r  the Midd l e  E a s t  up to the f i g u r e  that  we have  u s e d  h e r e ,  of 
230 b i l l i o n  b a r r e l s ,  which  is the one  u s e d  by the d i s t i n g u i s h e d  g e o l o g i s t ,  
Wa l l ace  P r a t t ,  in  h i s  r e p o r t  to the p a n e l  on  the p e a c e f u l  u s e s  of a t o m i c  
e n e r g y  jus t  a s h o r t  wh i l e  ago.  

If we w e r e  to look  s i m p l y  at the r e s e r v e  f i g u r e s ,  i t  m i g h t  a p p e a r  
that  the Un i t ed  Sta tes  is r e l a t i v e l y  a " h a v e - n o t "  na t ion  in  t e r m s  of o/1 
r e s o u r c e s ,  but ,  w h e n  we b e a r  in m i n d  the populat ion~ it b e c o m e s  ap-  
p a r e n t  that  we a r e  not  p o o r  in  o i l  r e s o u r c e s ;  i n d e e d ,  on a p e r  cap i t a  
b a s i s ,  we a r e  b e t t e r  endowed  than the r e s t  of the W e s t e r n  H e m i s p h e r e  
and  than  the E a s t e r n  H e m i s p h e r e .  

C h a r t  9, page  1 7 . - - T h i s  next  c h a r t  shows  us the f i g u r e s  on w o r l d  
c r u d e  o i l  p r o d u c t i o n .  The  U n i t e d  Sta tes  p r o d u c t i o n  is  s h o w n  at the 
b o t t o m  of the c h a r t ,  and  o b v i o u s l y  d o m i n a t e s  the  to ta l  for  the w o r l d ,  
e v e n  at the p r e s e n t  t i m e ,  when  i t  a c c o u n t s  fo r  a p p r o x i m a t e l y  h a l f - - a  
l i t t l e  l e s s  than  h a l f - - o f  the  to ta l  output .  

The  o t h e r  p a r t  of the W e s t e r n  H e m i s p h e r e  has  b e e n  a m a j o r  con -  
t r i b u t o r  to the i n c r e a s i n g  output ,  p a r t i c u l a r l y  V e n e z u e l a ,  and,  in  m o r e  
r e c e n t  y e a r s ,  Canada  as  w e l l .  
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T h e  E a s t e r n  H e m i s p h e r e  has  s h o w n  a r e m a r k a b l e  e x p a n s i o n  in  the  
p o s t w a r  p e r i o d .  We show h e r e  s o m e  e s t i m a t e d  f i g u r e s  on the p r o d u c t i o n  
i n  the R u s s i a n - d o m i n a t e d  a r e a s ,  and th is  p r o d u c t i o n  is  e s t i m a t e d  by  
t r a d e  j o u r n a l ~  at m o r e  than  2 m i l l i o n  b a r r e l s  da i ly ,  which  is on ly  a 
f r a c t i o n  of what  the U n i t e d  S ta tes  p r o d u c e s .  You s e e  the f i g u r e  fo r  the 
U n i t e d  S ta tes  l a s t  y e a r  of 7 .2  m i l l i o n  b a r r e l s  da i ly .  The  R u s s i a n  f i g u r e s  
a r e ,  of c o u r s e ,  s u b j e c t  to c o n s i d e r a b l e  quest ion+ b e c a u s e  we a r e  not  s u r e  
that  we have  any th ing  l ike  r e l i a b l e  e s t i m a t e s .  

C h a r t  10, page  19. - - W e  wi l i  look  now for  a m o m e n t  at the  q u e s t i o n  
of the i n t e r n a t i o n a l  a s p e c t s  of the f low of o i l ,  u s i n g  a c h a r t  on  the  m a j o r  
t a n k e r  r o u t e s .  Mos t  of you a r e  f a m i l i a r  wi th  the d i s t a n c e s  i n v o l v e d  in  
t r a n s p o r t i n g  o i l .  You r e a l i z e  that  the U n i t e d  Sta tes  is  the  g r e a t  c o n s u m -  
ing  a r e a ,  that  the e a s t  c o a s t ,  a d e n s e l y  popu la t ed ,  h i g h l y  i n d u s t r i a l i z e d  
a r e a ,  is  one  of the  m o s t  i n t e n s i v e  c o n s u m e r s  of p e t r o l e u m .  

E u r o p e  has  i n c r e a s i n g l y  t u r n e d  to p e t r o l e u m  as a f o r m  of e n e r g y  in  
the  p o s t w a r  p e r i o d .  

The  Midd le  E a s t  has  b e c o m e  the p r i n c i p a l  s u p p l i e r  of e n e r g y  f o r  
E u r o p e ,  and  the c h a r t  s h o w s  you the two p r i n c i p a l  ways  that  o i l  c an  be  
m o v e d  f r o m  the Midd le  E a s t  to E u r o p e .  One  is  t h r o u g h  the M e d i t e r r a -  
n e a n ,  wh ich  is  not  too long  a haul ;  the o t h e r  is a r o u n d  the Cape of Good  
Hope ,  wh ich  is  a m u c h  l o n g e r  hau l .  As you can  s e e ,  f r o m  Kuwai t  to 
L o n d o n  v ia  the Cape is  11 ,000 m i l e s ,  a l m o s t  ha l fway  a r o u n d  the w o r l d .  
Some  of the o t h e r  m o v e m e n t s  on  that  c h a r t  a r e  a l so  ha l fway  a r o u n d  the  
w o r l d - - t h e  one f r o m  Kuwai t  to Los  A n g e l e s ,  f o r  e x a m p l e .  

If we look  at the U n i t e d  Sta tes  m o v e m e n t s ,  we f ind that  the  m o v e -  
m e n t  f r o m  V e n e z u e l a - - A r u b a ,  fo r  i n s t a n c e - - t o  New Y o r k  is  1, 800 m i l e s ;  
H o u s t o n  to New Y o r k  is  1 ,900 m i l e s .  T r a n s p o r t a t i o n w i s e ,  V e n e z u e l a  
i s  j u s t  about  as c l o s e - - c l o s e r +  i n d e e d - - t h a n  the T e x a s  Gulf  C o a s t .  

T h e s e  long  t a n k e r  r o u t e s  o b v i o u s l y  p r e s e n t  p r o b l e m s  in  t e r m s  of 
m i l i t a r y  o p e r a t i o n s ,  b e c a u s e  they  a r e  f a i r l y  v u l n e r a b l e  to i n t e r r u p t i o n .  
You a l l  know wha t  h a p p e n e d  d u r i n g  the Suez c r i s i s ;  w h e n  the c a n a l  was  
c l o s e d  t h e r e  was  c o n s i d e r a b l e  d i s r u p t i o n  of the n o r m a l  t a n k e r  m o v e m e n t s .  
It was  p o s s i b l e  to sh i f t  t a n k e r s  to m o v e  s o m e  o i l  a r o u n d  the Cape  of  Good 
Hope ,  but ,  of c o u r s e ,  tha t  i m m e d i a t e l y  r e d u c e d  the ab i l i t y  to d e l i v e r  
o i l .  E u r o p e  was  kept  f r o m  a d e f i c i t  of p e t r o l e u m  at tha t  t i m e  by  s t e p p i n g  
up the f low of o i l  f r o m  the W e s t e r n  H e m i s p h e r e ~  p r i n c i p a l l y  the U n i t e d  
S ta tes  and  V e n e z u e l a ,  to the  E a s t e r n  H e m i s p h e r e .  F o r t u n a t e l y ,  th i s  
d idn l t  l a s t  too long,  and i n d u s t r i a l  a c t i v i t y  was  m a i n t a i n e d  wi thou t  too 
s e r i o u s  i n t e r f e r e n c e .  
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It d id ,  of c o u r s e ,  m a k e  the E u r o p e a n  c o u n t r i e s  a w a r e  of  t h e i r  
p r e c a r i o u s  p o s i t i o n  in  d e p e n d i n g  on  o i l  s u p p l i e s  t h r o u g h  an  u n c e r t a i n  
l i n e ,  and it  d id  s t i m u l a t e  t h e i r  i n t e r e s t  in n u c l e a r  p o w e r .  

Of  c o u r s e  th is  d i s r u p t i o n  o c c u r r e d  wi thou t  a m a j o r  w a r .  We h a v e  
r e a s o n  to be  c o n c e r n e d  that  the R u s s i a n s  h a v e  bu i l t  a l a r g e  f l e e t  of  
s u b m a r i n e s ,  r e p o r t e d  to be s o m e  500 in n u m b e r ,  wh ich  cou ld  be  e x -  
t r e m e l y  d a m a g i n g  to o u r  o i l  m o v e m e n t s  in any r e a l  e m e r g e n c y .  

The  a v a i l a b i l i t y  of a l a r g e  t a n k e r  f l e e t ,  of  c o u r s e ,  p r o v i d e s  a good 
d e a l  of  m o b i l i t y  in  the d e l i v e r y  of  o i l  s u p p l i e s ,  so that  the  i n d u s t r y  h a s  
b e e n  able  to d e l i v e r  a l l  of the r e q u i r e m e n t s  of  the m i l i t a r y  f o r c e s  in one  
e m e r g e n c y  a f t e r  a n o t h e r - - f i r s t  in the c a s e  of s o m e  d i s t u r b a n c e s  in  the 
Midd le  E a s t ,  t hen  in c a s e  of d i s t u r b a n c e s  in the  F a r  E a s t .  Such e v e n t s  
m a y  c o n t i n u e  to o c c u r  in  the f u t u r e ,  and of c o u r s e  i t  w i l l  a l w a y s  be  an 
a s s e t  to have  a l t e r n a t i v e  s o u r c e s  of supp ly  a v a i l a b l e  and the  ab i l i t y  to 
m o v e  o i l  f r o m  those  a l t e r n a t i v e  s o u r c e s .  

C h a r t  11, page  2 1 . - - L e t  us c o n s i d e r  f i n a l l y  s o m e  fac t s  about  the  
e c o n o m i ~ s - - p r i c e s  and p r o f i t s - - o f  the p e t r o l e u m  i n d u s t r y .  T h i s  c h a r t  
s h o w s  us the w h o l e s a l e  p r i c e s  fo r  p e t r o l e u m  and p r o d u c t s  in  r e l a t i o n  to 
a l l  c o m m o d i t i e s  and to b i t u m i n o u s  coa l .  We no te  the s h a r p  d e c l i n e  that  
o c c u r r e d  in  p e t r o l e u m  and p r o d u c t s  s t a r t i n g  in  the m i d t w e n f i 2 s ,  c o m i n g  
in to  the d e p r e s s i o n  y e a r s .  T h i s  was  the p e r i o d  of the d i s c o v e r y  of the  
E a s t  T e x a s  F i e l d  and what  we thought  at the t i m e  was  a g r e a t  s u r p l u s  of 
o i l .  Th i s  s h a r p  d rop  b r o u g h t  p e t r o l e u m  and p r o d u c t s  in  l ine  wi th  nl] 
c o m m o d i t i e s  and  b i t u m i n o u s  coa l ,  a c c o r d i n g  to the  G o v e r n m e n t t s  
o f f i c i a l  w h o l e s a l e  p r i c e  i n d e x e s ,  b a s e d  on  1947-1949 as 100. 

Since  then  the m o v e m e n t  of  the Lines fo r  p e t r o l e u m ,  a l l  c o m m o d i t i e s ,  
and  b i t u m i n o u s  c o a l  has  b e e n  qui te  s i m i l a r .  In the l a s t  few y e a r s ,  
o i l  h a s  m o v e d  s l i g h t l y  ahead  of the l ine  fo r  c o a l  and a l l  c o m m o d i t i e s ,  
no t  too s h a r p l y ;  but  in t e r m s  of what  p r i c e s  w e r e  in 1925, fo r  i n s t a n c e ,  
p e t r o l e u m  d o e s n ' t  show as  m u c h  of an  i n c r e a s e  as a l l  c o m m o d i t i e s  o r  
c o a l .  T h i s  is  qui te  an a c h i e v e m e n t  w h e n  we c o n s i d e r  the  p r o b l e m s  tha t  
a r e s o u r c e  i n d u s t r y  f a c e s  in  p r o v i d i n g  a d d i t i o r ~ l  s u p p l i e s .  

C h a r t  12, page  2 2 . - - S i n c e  c o n s u m e r s  a r e  i n t e r e s t e d  in  the p r i c e s  
they  pay  fo r  the c o m m o d i t y  t hey  use ,  r a t h e r  than  the  w h o l e s a l e  p r i c e s ,  
o u r  nex t  c h a r t  s h o w s  us the n u m b e r  of g a l l o n s  of g a s o l i n e  p u r c h a s e d  wi th  
an  h o u r i s  pay  in  m a n u f a c t u r i n g .  T h i s  i s  e x p r e s s e d  in  two w a y s - - i n -  
c l u d i n g  tax,  a n d  e x c l u d i n g  t a x - - b e c a u s e ,  as  t i m e  h a s  gone on,  the tax on  
g a s o l i n e ,  u s e d  to a l a r g e  e x t e n t  f o r  r o a d s ,  but  to s o m e  ex ten t  by  L~e 
S ta tes  f o r  v a r i o u s  o t h e r  p u r p o s e s ,  has  i n c r e a s e d  v e r y  n o t i c e a b l y .  

20 



~ 0  

.::e? .... IHOLESALE PRICES F ~  ~ROLEUH AND PRODUCTS HAVE BEEN 
+ ~ .  , IH LIHE IITH PRICES FOR ALL ¢OMMOOITIE$ 

. t ' : , , ~ , ! , ~k~ l~ : ' - ~ .++~ ,~+ .  ~. .  " / ; ' ,  ,.. ., ~ ~ i + : - ,  i~:.: .  ,+~. 1941'- 1949,100 
+ '~ i . :~ i  +. ,':'~:5 '++ . + ' . .  + - ' :  . . . . . .  ' 

. , . ,+ 

++ i~. 

%~  . 

+~...: . .  , . .  + 

~"~;: : "  "< . '  '. : " • • I . • 

~ • ALL COMMODITIES 

L'.' " ,  

m5 mo m5 t940 1945 t950 t955 

140 

120 

I00 

80 

60 

40 

to 
t~60 

C.I.L 
1'~) 

zk+ 



t~ 

CHART 12 

• . : "  , ; '  : ~ ' ~ i ~ .  ~ ~ : ~  , : . .  . . . . . .  ; ; ~ . . 4 - . .  . . . . . . . .  . - . . . . .  

- : ' ~ , . " ; . , ~ ' ~ f ~ . : , ~ ' , ; ~  . "  .. ' -  ~ ~ , " ~ .  : " . ,  , ~ . ] ' ; 0 .  " . - 

. . . . . . . . . . . . . . . .  O F  ' REGULAR GASOUNE ~RCHASED WiTH G'~SlI, i~ .i.,.~t.i. i-: ~!HOUR'S.I. J, l...,:. I.,,.~:._....PAY IN MANUFACTURING.~,~:;~ ~ ~.~=~ 
• " . - "  

¢ ~ ~ ~ ~ ~ ~ ~ ~ ~ ! . . .  .. " ..~.. 

C~ 



B a c k  in  1920, a w o r k e r  in  m a n u f a c t u r i n g  cou ld  buy two ga l lons  of 
r e g u l a r  g a s o l i n e  fo r  an h o u r l s  pay .  T h r o u g h  the y e a r s  th is  has  i n -  
c r e a s e d  qui te  s t e a d i l y ,  so  that  now he  c a n  buy  wi th  an  h o u r i s  pay  
a l m o s t  s e v e n  ga l l ons ,  i f  we inc lude  the  tax,  and m o r e  than n i n e  g a l l o n s ,  
i f  we exc lude  the tax.  T h e r e  h a v e  b e e n  only  a few s h o r t  and  s m a l l  
d ips  in  th is  p r o n o u n c e d  u p w a r d  t r e n d  of the p u r c h a s i n g  p o w e r  of c o n -  
s u m e r s  o v e r  g a s o l i n e .  Of  c o u r s e ,  g a s o l i n e  is  the p r i n c i p a l  p r o d u c t  
and  it m e r e l y  r e f l e c t s  the p r i c e  at w h i c h  p e t r o l e u m  p r o d u c t s  g e n e r a l l y  
h a v e  b e e n  a v a i l a b l e  to the c o n s u m i n g  pub l i c .  

I th ink  it is  c l e a r  that  th is  d e v e l o p m e n t  has  b e e n  the b a s i s  of  the 
r a p i d l y  i n c r e a s i n g  use  of p e t r o l e u m  and the h i g h e r  p a r t i c i p a t i o n  that  
i t  h a s  had  in e n e r g y  r e q u i r e m e n t s .  

C h a r t  13, page  2 4 . - - W e  look  f i na l l y  at the  r a t e  of r e t u r n  tha t  the 
p e t r o l e u m  i n d u s t r y  ha s  r e a l i z e d  on  i t s  book  inves tmen t~  as r e p o r t e d  
on  i t s  f i n a n c i a l  s t a t e m e n t ,  by  c o m p a r i s o n  wi th  the r a t e  of r e t u r n  
r e a l i z e d  on  o t h e r  m a j o r  i n d u s t r i e s  that  have  o v e r  $5 b i l l i o n - - o r  had  
o v e r  $5 b i l l i o n - - o f  ne t  book  a s s e t s  on 1 J a n u a r y  1955. 

T h e s e  m a j o r  i n d u s t r i e s  a r e  a u t o m o b i l e s  and t r u c k s ,  c h e m i c a l s ,  
i r o n  and s t e e l ,  and p e t r o l e u m ,  and ,  fo r  the r e c o r d ,  the c h a r t  a l s o  
s h o w s  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  f i g u r e s  a r e  s h o w n  by the 
h e a v y  l ine ,  which  has  t e n d e d  to m o v e  a r o u n d  a 15 p e r c e n t  r a t e  of 
r e t u r n  on book a s s e t s  s t a t e d  a c c o r d i n g  to the  o r i g i n a l  i n v e s t m e n t .  
Of  c o u r s e  you r e a l i z e  that  wi th  in f l a t ion  th is  d o e s n l t  m e a n  the s a m e  as 
i t  would  ff p r i c e s  had  b e e n  s t a b l e ,  b e c a u s e  s o m e  of the book  i n v e s t m e n t  
m a d e  y e a r s  ago  now would  c o s t  a good d e a l  m o r e  to r e p l a c e .  

S t i l l ,  l ook ing  at  i t  m e r e l y  in  r e l a t i o n  to t h e s e  i n d u s t r i e s ,  we f ind  
tha t  p e t r o l e u m  is  at  the top of the  l i s t  on ly  at  v e r y  e x c e p t i o n a l  t i m e s - -  
1948 is  the y e a r  w h e n  we s e e  p e t r o l e u m  s t a n d  out above  o t h e r  i n d u s t r i e s .  
T h e r e a f t e r  it is c o n s i s t e n t l y  the a u t o m o b i l e  i n d u s t r y  wh ich  s h o w s  
t o w a r d  the top,  c h e m i c ~ I ~  in  s o m e  y e a r s ,  a h e a d  of  p e t r o l e u m ;  p e t r o l e u m  
and m a n u f a c t u r i n g  s u r p r i s i n g l y  c l o s e  t o g e t h e r ,  c o n s i d e r i n g  the  h i g h e r  
r i s k s  that  a r e  i n v o l v e d  in  the p e t r o l e u m  i n d u s t r y .  

F a c t s  a r e  one  th ing  and i n t e r p r e t a t i o n ~  of c o u r s e ,  is  a n o t h e r .  In 
the f i e l d  of  e c o n o m i c s  t h e r e  is  a l w a y s  s o m e  r o o m  for  d i f f e r e n c e s  of 
i n t e r p r e t a t i o n  as to what  s i g n i f i c a n c e  f i g u r e s  h a v e .  I wan t  to t u r n  in  
a m i n u t e  to a c o n s i d e r a t i o n  of  about  fou r  p o p u l a r  i m p r e s s i o n s  tha t  I 
th ink  a r e  s u b j e c t  to q u e s t i o n .  B e f o r e  I do that ,  I would  l ike  to t e l l  you 
a l i t t l e  s t o r y  about  the d i f f i c u l t i e s  of  u n d e r s t a n d i n g  e c o n o m i c s .  
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It d e a l s  wi th  a b i s h o p  who went  to H e a v e n  and,  a f t e r  he  had  g o t t e n  
s e t t l e d  down,  he  l ooked  a r o u n d  and s a w  who h i s  n e i g h b o r s  w e r e ,  and 
found that  the t enan t  in  one of the  m o s t  p a l a t i a l  m a n s i o n s  on the S t r e e t  
of  Gold was  an  a d m i r a l .  He p u z z l e d  o v e r  this  fo r  qui te  a few days ,  
and  f i na l l y  he  c o u l d n ' t  r e s i s t  go ing  to Saint  P e t e r  and i n q u i r i n g  about  
th i s .  He  s a id ,  "Sa in t  P e t e r ,  you know that  you a s s i g n e d  m e  to qui te  a 
m o d e s t  d w e l l i n g  on a b a c k  s t r e e t ,  and  I can l t  u n d e r s t a n d  why you a s -  
s i g n e d  the a d m i r a l  to th is  m a n s i o n  on the s t r e e t  p a v e d  wi th  g o l d . "  
Saint  P e t e r  s a i d ,  " W e l l ,  B i s h o p ,  i t l s  a l l  a q u e s t i o n  of supp ly  and 
d e m a n d . "  The  b i s h o p  thought  about  that  a m o m e n t ,  and then  s a id ,  " W e l l ,  
Saint  P e t e r ,  I s t i l l  don l t  u n d e r s t a n d  that .  I n e v e r  was  v e r y  good at 
e c o n o m i c s . "  So Saint  P e t e r  to ld  h i m .  He s a i d ,  " B i s h o p ,  you know 
that  we h a v e  a lo t  of you b i s h o p s  h e r e  in H e a v e n ,  and we t r y  to t r e a t  a l l  
of you f a i r l y  m so we t r y  to f ind  q u a r t e r s  that  a r e  r e a s o n a b l y  c o m f o r t a b l e ,  
and  we j u s t  don~t have  m a n y  m a n s i o n s  on  the s t r e e t s  p a v e d  wi th  gold .  
But  this  is the f i r s t  a d m i r a l  we h a v e  had  up h e r e  in 100 y e a r s . "  

Now,  I ' m  s u r e  that ,  by  t hose  s t a n d a r d s ,  if any  e c o n o m i s t  s h o u l d  
e v e r  f ind  h i s  way to H e a v e n ,  he  is go ing  to be v e r y  w e l l  t a k e n  c a r e  of.  

In th is  a r e a  of i n t e r p r e t a t i o n  of f ac t s ,  we do r u n  into s e r i o u s  
p r o b l e m s ,  and t h e r e  is  p l e n t y  of r o o m  fo r  d i f f e r e n c e s  of op in ion .  I 
a m  go ing  to p r e s e n t  one  po in t  of v i ew  to you on s o m e  of t h e s e  po in t s ,  
and I a m  s u r e  that  in  the c o u r s e  of y o u r  d i s c u s s i o n s  today  you wi l l  get  
s o m e  o t h e r  po in t s  of v i ew.  Th i s  is  the  func t ion  of a d i s c u s s i o n .  

Le t  us c o n s i d e r  f i r s t  the c o m m o n  pub l ic  i m p r e s s i o n  that  the o i l  
i n d u s t r y  is  f a b u l o u s l y  p r o f i t a b l e .  T h i s  is  a f a i r l y  w i d e s p r e a d  pub l i c  
i m p r e s s i o n ,  and it h a s  b e e n  w i d e l y  a d v e r t i s e d  in n e w s p a p e r s  and m a g a -  
z i n e s .  The  e p i t h e t ,  " L a n d  of the  B i g  R i c h , "  ha s  b e e n  t agged  on T e x a s  
and  the o i l  i n d u s t r y  by  c e r t a i n  w e l l - k n o w n  p u b l i c a t i o n s .  Now, the 
f i g u r e s  that  we h a v e  j u s t  l o o k e d  at do not  show that  the o i l  i n d u s t r y  is 
f a b u l o u s l y  p r o f i t a b l e ,  on  the a v e r a g e .  O n  the c o n t r a r y ,  the  o i l  
i n d u s t r y l s  p r o f i t s  in  r e l a t i o n  to i ts  i n v e s t m e n t s  a r e  qui te  c o m p a r a b l e  
wi th  t h o s e  r e a l i z e d  in o t h e r  i n d u s t r i e s ,  i n c l u d i n g  i n d u s t r i e s  that  have  
l e s s  r i s k .  The  l i s t  tha t  " F o r t u n e  M a g a z i n e "  p u b l i s h e s  s h o w s  tha t  the 
h i g h e s t  r a t e s  of r e t u r n  on  i n v e s t m e n t  w e r e  r e a l i z e d  l a s t  y e a r  by a 
m a n u f a c t u r i n g  f i r m  and by  a d r u g  f i r m - - n o t  by  an  o i l  c o m p a n y .  

I was  qu i te  i n t e r e s t e d  to s e e  tha t  a y e a r  o r  so  ago to s e e  " T i m e  
M a g a z i n e "  r a t e d  r i g h t  up at the top in  t e r m s  of r a t e  of r e t u r n ,  a l though  
i t  f r e q u e n t l y  t~!ks about  the  f abu lous  p r o f i t s  of the o i l  i n d u s t r y .  
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Now,  le t  us be  p e r f e c t l y  c l e a r  about  the p r o f i t s  of the o i l  i n d u s t r y .  
T h e r e  a r e  s o m e  c a s e s  of e x t r a o r d i n a r y  s u c c e s s ,  bu t  t h e s e  a r e  the 
e x c e p t i o n s - - j u s t  l i ke  the m a n  who b r e a k s  the b a n k  a t  Monte  C a r l o .  
M o s t  of the c a s e s  a r e  a v e r a g e  s u c c e s s  and  m a n y  of t h e m  a r e  qui te  
d i s a p p o i n t i n g  f a i l u r e s .  T h e  pub l i c  h e a r s  about  the  g r e a t  s u c c e s s e s - -  
G l e n n  M c C a r t h y l s  c o n s t r u c t i o n  of The  S h a m r o c k  H o t e l - - b u t  I a m  not  
a l w a y s  s u r e  tha t  it ge t s  the s a m e  a m o u n t  of i n f o r m a t i o n  abou t  the f ac t  
tha t  M r .  M c C a r t h y l s  h o t e l  and  a l l  of h i s  o i l  p r o p e r t i e s  w e r e  l a t e r  
t a k e n  o v e r  by  an i n s u r a n c e  c o m p a n y .  

T h e  m o v i e  i n d u s t r y ,  t h r o u g h  i t s  p i c t u r e s  of " G i a n t "  and  th ings  of 
tha t  k ind ,  wou ld  have  you  th ink  that  the d i s c o v e r y  of o i l  is  i n e v i t a b l e ,  
tha t  the f i r s t  w e l l  tha t  i s  e v e r  d r i l l e d  is a l w a y s  a g u s h e r  tha t  f lows  o v e r  
the top,  and tha t  t hen  you  d r i l l  an  a v e n u e  of w e l l s  on e i t h e r  s i d e  l ike  
p a l m  t r e e s ,  so  tha t  you  c a n  p r o d u c e  o i l  in  g r e a t  a b u n d a n c e .  We w i s h  
th i s  w e r e  so ,  bu t ,  u n f o r t u n a t e l y ,  we know tha t  it i sn l t j  b e c a u s e  a l l  we  
h a v e  to do is to look  a t  the s t a t i s t i c s  on  d r y  h o l e s  to s e e  tha t  the t r u t h  
is  qui te  d i f f e r e n t .  

I t  i s  u n f o r t u n a t e  tha t  the pub l i c  h a s  an e r r o n e o u s  i m p r e s s i o n ,  
b e c a u s e  it t ends  to c o l o r  the th ink ing ,  the a t t i t u d e s ,  and the  r e a c t i o n s  
of the pub l i c  t o w a r d  the i n d u s t r y .  

L e t  us t u r n  now to a n o t h e r  i m p r e s s i o n  about  th is  i n d u s t r y ,  tha t  i t  
e n j o y s  a tax a d v a n t a g e ,  tha t  p e t r o l e u m  p r o d u c e r s  dont t  p a y  t h e i r  f a i r  
s h a r e  of t a x e s ,  tha t  p e r c e n t a g e  d e p l e t i o n  is  a l o o p h o l e  in  the tax  l aws  
tha t  s h o u l d  be  c o r r e c t e d .  H e r e  we e n t e r  in to  a v e r y  c o m p l e x  a r e a - -  
tax  l aws  and  the q u e s t i o n  of wha t  is  f a i r  and  e q u i t a b l e  t a x a t i o n .  T h e  
c r i t i c s  of the o i l  i n d u s t r y  s e e m  to th ink  tha t  a l l  i n c o m e  ought  to be  
t a x e d  e q u a l l y .  W e l l ,  if th is  w e r e  so ,  we w o u l d n l t  h a v e  g r a d u a t e d  i n c o m e  
tax  l a w s ,  and  we w o u l d n l t  have  v a r i a t i o n s  in tax  t r e a t m e n t  b e t w e e n  
d i f f e r e n t  i n d u s t r i e s  as we do h a v e ,  f o r  i n s u r a n c e ,  f o r  t i m b e r ,  and fo r  
m a n y  o t h e r  d i f f e r e n t  i n d u s t r i e s .  

In  the c a s e  of o i l ,  we h a v e  s o m e  d i f f i cu l t  p r o b l e m s  of t r y i n g  to 
d i s t i n g u i s h  b e t w e e n  c u r r e n t ,  o r d i n a r y  t axab l e  i n c o m e  and  c a p i t a l ,  o r  
c a p i t a l  g a i n s .  You a r e  s~ll a w a r e  of the f ac t  tha t  if a p r o d u c e r  s e l l s  
o i l  in  the g r o u n d  he  ge t s  c a p i t a l - g a i n s  t r e a t m e n t  on  the s a l e  of tha t  
p r o p e r t y ,  as  wou ld  any  o w n e r  of r e a l  p r o p e r t y  who c h o s e  to s e l l  h i s  
p r o p e r t y .  If the tax t r e a t m e n t  on  h i s  p r o d u c t i o n  of  o i l  f r o m  that  p r o p e r t y  
is  l e s s  f a v o r a b l e  than  wha t  he  ge ts  by m a k i n g  a s a l e  of tha t  p r o p e r t y ,  
t hen  he  is  n a t u r a l l y  go ing  to be  e n c o u r a g e d  to d i s p o s e  of it  and p e r h a p s  
to get  ou t  of the b u s i n e s s  of p r o d u c i n g .  
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C o n g r e s s  p r o b a b l y  d o e s n ' t  s e e  m u c h  poin t  in e n c o u r a g i n g  peop l e  
to get  out  of  a b u s i n e s s  of  f i nd ing  and p r o d u c i n g  oi l .  I n d e e d ,  on  the 
c o n t r a r y ,  i t  h a s  fe l t  that  it i s  d e s i r a b l e ,  in the n a t i o n a l  i n t e r e s t ,  to 
e n c o u r a g e  p e o p l e  to engage  in th is  h a z a r d o u s  s e a r c h .  It has  r e c o g n i z e d  
that  it is  e x t r e m e l y  d i f f i cu l t  to m e a s u r e  c a p i t a l  in  s i t u a t i o n s  w h e r e  
m u c h  of your  m o n e y  is  spen t  on d r y  h o l e s .  It has  c h o s e n  p e r c e n t a g e  
d e p l e t i o n  as  a m e a n s  of e x p r e s s i n g  what  it c o n s i d e r s  f a i r  and e q u i t a b l e  
t r e a t m e n t .  B e a r  in  m i n d  that  p e r c e n t a g e  d e p l e t i o n  app l i e s  to a l l  
m i n e r a l  i n d u s t r i e s ,  a l l  of w h i c h  have  a unique  p r o b l e m  of d e p l e t i o n  of a 
r e s o u r c e .  

The  r a t e  for  o i l  h a p p e n s  to be h i g h e r ,  but  so do the r i s k s ,  g e n e r a l l y  
s p e a k i n g .  H e r e  a g a i n  we have  an a r e a  of publ ic  i m p r e s s i o n  that  is  
c l o u d e d  wi th  e m o t i o n a l  th ink ing .  I a m  not  go ing  to s ay  that  e v e r y o n e  
who knows  the f ac t s  wi l l  a g r e e  that  t h e r e  is  ju s t  one a n s w e r  to th is  
p r o b l e m ,  b e c a u s e  that  wouldn t t  be  t rue  of  any e c o n o m i c  p r o b l e m .  But  
I do want  to s ay  that  we ought  to keep  a l l  of the f ac t s  in m i n d  b e f o r e  we 
p a s s  j u d g m e n t  on w h e t h e r  this  is a tax advan t age  or  w h e t h e r  i t  is 
m e r e l y  a tax d i f f e r e n t i a l .  The  law is  fu l l  of tax d i f f e r e n t i a l s  that  a r e  
t h o r o u g h l y  sound .  

Now, weVll m o v e  on q u i c k l y  to two o t h e r  p o p u l a r  i m p r e s s i o n s  about  
the o i l  i n d u s t r y .  The  f i r s t  of t h e s e  is  that  p r o r a t i o n  of o i l  p r o d u c t i o n  
i s  a p r i c e - f i x i n g  s c h e m e  and not  a t r u e  c o n s e r v a t i o n  m e a s u r e .  C e r -  
t a in ly ,  if you a r e  f a m i l i a r  wi th  s o m e  of the l aws  of the S ta t e s  d e a l i n g  
wi th  p r o r a t i o n ,  and ff you r e a d  that  the p r o d u c t i o n  is  r e s t r i c t e d  to 
p r e v e n t  p h y s i c a l  w a s t e  and a l s o  in a c c o r d a n c e  wi th  m a r k e t  d e m a n d ,  you  
know that  the u n i n f o r m e d  p e r s o n  is  i m m e d i a t e l y  apt to be s u s p i c i o u s  of 
th is  k ind  of r e g u l a t i o n .  Any th ing  that  a f f ec t s  supp ly  p r e s u m a b l y  a f f ec t s  
p r i c e .  And I th ink  on  that  we can  a g r e e .  P r o r a t i o n  d e f i n i t e l y  ha s  an  
i n f l u e n c e  on  p r i c e .  But  that  does  not  m e a n  that  p r o r a t i o n  is a p r i c e -  
f ix ing  d e v i c e .  If  i t  i s ,  i t  would  s e e m  to h a v e  b e e n  qu i te  i n a d e q u a t e  in 
b r i n g i n g  about  p r o f i t s  h i g h e r  than  a v e r a g e  fo r  o t h e r  i n d u s t r i e s .  It 
would  s e e m  to h a v e  b e e n  qui te  i n a d e q u a t e  i n  k e e p i n g  p r i c e s  up at a l e v e l  
that  they  m i g h t  h a v e  in  c o m p e t i t i o n  wi th  o t h e r  s o u r c e s  of e n e r g y  that  
h a v e  c o n t i n u a l l y  l o s t  p l a c e  to o i l .  

P r o r a t i o n  b a s i c a l l y  m a k e s  i t s  b ig  j u m p  w h e n  it r e f u s e s  to p e r m i t  
the w i d e - o p e n  p r o d u c t i o n  f r o m  new w e l l s  and  s a y s  that  you canno t  p r o -  
duce  t h e m  at  m o r e  than  a m a x i m u m  e f f i c i e n t  r a t e .  T h a t  in i t s e l f  i s  
what  t ends  to s t a b i l i z e  p r i c e ,  to r e d u c e  f l uc tua t i ons  up as  w e l l  as  down,  
as  a g a i n s t  a s i t u a t i o n  when  we d idn ' t  h a v e  c o n s e r v a t i o n  and p r o r a t i o n .  
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But  the r e s t r i c t i o n  of  p r o d u c t i o n  a l so  h a s  s o m e  v e r y  p r o n o u n c e d  
b e n e f i t s  for  the c o n s u m e r  and f o r  the N a t i o n  in  t e r m s  of the d e v e l o p m e n t  
of  m o r e  r e s o u r c e s  p e r  w e l l  and  in t e r m s  of the r e c o v e r y  of a l a r g e r  
p e r c e n t a g e  of the o i l  in  p l a c e ,  so  tha t  we h a v e  m o r e  s u p p l i e s  f r o m  the 
s a m e  a m o u n t  of c a p i t a l  i n v e s t m e n t .  T h i s  c a n n o t  h e l p  bu t  m e a n  l o w e r  
a v e r a g e  c o s t s  o v e r  a p e r i o d  of t i m e .  

T h e  f ac t  tha t  we  c a n  in  the U n i t e d  S ta t e s  today  p r o d u c e  10 m t ] ) i o n  
b a r r e l s  of o i l  e f f i c i e n t l y ,  and a r e  p r o d u c i n g  at  a r a t e  of abou t  7 m i l l i o n  
and  h a v e  a r e s e r v e  c a p a c i t y  of 3 m i ) l l o n  b a r r e l s  a day ,  is  of g r e a t  
v a l u e  fo r  n a t i o n a l  s e c u r i t y  p u r p o s e s .  It r e p r e s e n t s  a r a t e  of o p e r a t i o n  
of r o u g h l y  70 p e r c e n t ,  w h i c h  s h o u l d n l t  be  so  s u r p r i s i n g ,  s i n c e  we  h a v e  
s e e n  the s t e e l  i n d u s t r y ,  the a u t o m o b i l e  i n d u s t r y ,  and the p a p e r  i n d u s t r y  
~I1 go down  to l o w e r  r a t e s  t han  tha t .  F o r  an  i n d u s t r y  as  e s s e n t i a l  to 
o u r  s e c u r i t y  as  it  i s ,  I t h ink  it  s h o u l d  be  e x t r e m e l y  c o m f o r t i n g ,  tha t  we  
h a v e  a m a r g i n  of  s p a r e  c a p a c i t y  that  c a n  be c a l l e d  on  w h e n  we h a v e  
c r i s e s  s u c h  as tha t  w h i c h  o c c u r r e d  in the Suez  in  1956. 

F i n a l l y ,  I wou ld  l i ke  to t u r n  to wha t  is  u n d o u b t e d l y  the m o s t  d i f f i cu l t  
p r o b l e m  in  t e r m s  of p u b l i c  op in ion ,  the p r o b l e m  of i m p o r t  r e s t r i c t i o n s .  
I a m  s u r e  tha t  it  is  e x t r e m e l y  d i f f i cu l t  f o r  a n y o n e  who is u n i n f o r m e d  of 
a l i  t he  f a c t s  to s e e  how the r e s t r i c t i o n  of i m p o r t s  cou ld  c e n t r i b u t e  to 
n a t i o n a l  s e c u r i t y .  The  n a t u r a l  f e a r  is  tha t ,  if  we use  o u r  own r e s o u r c e s  
i n s t e a d  of  f o r e i g n  o i l  we w i l l  t end  to e x h a u s t  o u r  r e s o u r c e s  and  t hen  o u r  
n a t i o n a l  s e c u r i t y  w i l l  be  in g r e a t e r  j e o p a r d y  t han  if we u s e d  m o r e  
f o r e i g n  o i l  and l e s s  d o m e s t i c  o i l .  T h i s  is a v e r y  i n t e r e s t i n g  p r o b l e m ,  
and  it is  e a s y  to s e e  h o w  p e o p l e  c a n  look  a t  it  in  d i f f e r e n t  w a y s .  

I r e m e m b e r  s i t t i n g  in  a m e e t i n g  in  New Y o r k  wi th  C o l o n e l  D a v i s  
and  s o m e  of y o u r  o t h e r  m e m b e r s  h e r e  f r o m  the I n d u s t r i a l  C o l l e g e  who 
a t t e n d e d .  I was  s i t t i n g  nex t  to a f e a t u r e  w r i t e r  f o r  the " N e w  Y o r k  T i m e s . "  
We d i s c u s s e d  th i s  s u b j e c t  and t a l k e d  about  the f a c t  tha t  we don l t  l i ve  in 
a w o r l d  of p e a c e  and  we donl t  l i ve  in  a w o r l d  w h e r e  we c a n  a l w a y s  
coun t  on the f r e e  f low of o i l .  To  m e  t h e s e  w e r e  r e a s o n s  f o r  r e s t r i c t i n g  
the i m p o r t s  of o i l  so tha t  we m i g h t  e n c o u r a g e  the d e v e l o p m e n t  of o u r  
d o m e s t i c  r e s o u r c e s .  But  to th is  f e a t u r e  w r i t e r  t h e s e  v e r y  c i r c u m s t a n c e s ,  
he  s a i d ,  w e r e  the th ings  that  c a u s e d  h i m  to f e e l  tha t  we ought  to i m p o r t  
m o r e  o i l .  

Now,  l e t t s  a n a l y z e  th i s  a m i n u t e ,  b e c a u s e  i t  i s  qui te  i m p o r t a n t .  T h e  
f e e l i n g  s e e m s  to be  tha t ,  if  we have  o u r  c h o i c e  b e t w e e n  us ing  f o r e i g n  o i l  
a n d  d o m e s t i c  o i l ,  by  u s i n g  m o r e  f o r e i g n  o i l  now and  w h e n e v e r  i t  is  
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a v a i l a b l e ,  we w i l l  a u t o m a t i c a l l y  put  o u r s e l v e s  in a b e t t e r  r e s o u r c e  
p o s i t i o n  in  c a s e  of f u t u r e  e m e r g e n c y .  T h i s  h a s  a s u p e r f i c i a l  a p p e a l  
un t i l  we s top  to a n a l y z e  the f ac t  that  it  isnnt  j u s t  the q u e s t i o n  of h o w  
m u c h  r e s e r v e  we h a v e  at  any  one p e r i o d  of t i m e  but  how m u c h  we 
d e v e l o p  o v e r  a p e r i o d  t i m e .  T h i s  is  wha t  c o u n t s .  As I to ld  you  be fo re+  
e v e r y  I0 y e a r s  we h a v e  l i t e r a l l y  e x h a u s t e d  the o i l  r e s o u r c e s  tha t  we 
thought  we had  a t  the b e g i n n i n g  of the p e r i o d ,  so we a r e  c o n s t a n t l y  
l i v i n g  off  of wha t  we a r e  f i nd ing  and d e v e l o p i n g .  

Now,  the th ing  tha t  we n e e d  to be c o n c e r n e d  about  is the i m p a c t  of  
i m p o r t s  on  the i n c e n t i v e  to f ind  and  d e v e l o p  d o m e s t i c  r e s o u r c e s .  H e r e  
a g a i n  we c o m e  to a p o s s i b i l i t y  that+ if you  th ink  the U n i t e d  S ta t e s  is 
r e a l l y  r u n n i n g  out  of  oil+ why  then  you  a r e  s e r i o u s l y  w o r r i e d  tha t  we  
ought  to t r y  to s t r e t c h  o u r  own o i l  r e s o u r c e s  o v e r  a l ong  p e r i o d  of t i m e  
and  one w a y  to s t r e t c h  t h e m  is to u se  f o r e i g n  o i l .  H e r e  we c o m e  up 
in to  a m a j o r  a r e a  of  debate+ b e c a u s e  t h e r e  a r e  m a n y  p e o p l e  who do not  
th ink  we a r e  r u n n i n g  out  of o i l .  O n  the c o n t r a r y ,  they  think+ as  
A d m i r a l  L a t t u  s a i d ,  tha t  the g o l d e n  age  of  the p e t r o l e u m  i n d u s t r y  is  
s t i l l  a h e a d  of us ,  d e s p i t e  n u c l e a r  e n e r g y  and o t h e r  n e w  and  exo t i c  f u e l s .  

W h e n  we look  at  the r e c o r d +  we f ind  tha t  the i n d u s t r y  h a s  p r e t t y  
w e l l  b e e n  ab le  to con t inue  to i n c r e a s e  i ts  r e s o u r c e s  as  i t  pu t s  m o r e  
e f f o r t  in to  the s e a r c h  f o r  t h e m .  It is  e n c o u r a g e d  to put  m o r e  e f fo r t  
in to  it  as  it  is  ab le  to p r o d u c e  m o r e  and to r e a l i z e  m o r e  i n c o m e  f r o m  
i t s  p r o d u c t i o n .  

T h e  t e c h n o l o g y  f o r  the r e c o v e r y  of  o i l  is  i m p r o v i n g  s i g n i f i c a n t l y .  
T h e  t e c h n o l o g y  f o r  l o c a t i n g  s m a l l  o i l  d e p o s i t s  i s  c l e a r l y  m u c h  b e t t e r  
now and  is b e c o m i n g  b e t t e r  s tead i ly+  m u c h  b e t t e r  than  it  was  in  the p a s t .  
T h e s e  a r e  the th ings  tha t  g ive  hope  tha t  the U n i t e d  S ta t e s  c a n  and w i l l  
c o n t i n u e  to d e v e l o p  i ts  own r e s o u r c e s  in an i m p o r t a n t  way .  

T h e r e  is  a n o t h e r  f a c e t  tha t  we m u s t  k e e p  in m i n d  abou t  th is  p r o b l e m +  
n a m e l y  tha t  we a l s o  u s e  l a r g e  q u a n t i t i e s  of gas+ and tha t  o u r  s u p p l i e s  of  
gas  a r e  f o r t h c o m i n g  as  a r e s u l t  of o u r  s e a r c h  fo r  o i l  and  gas+ and+ w h i l e  
we  c a n  i m p o r t  oil+ it i snJ t  qu i t e  so e a s y  to i m p o r t  gas  e x c e p t  f r o m  a d -  
j o i n i n g  c o u n t r i e s +  n a m e l y ,  M e x i c o  and  C a n a d a .  

Now+ th i s  i m p o r t  q u e s t i o n  is  one  tha t  I know f r o m  e x p e r i e n c e  of 
l a s t  y e a r  s o m e  of you  g e n t l e m e n  h a v e  v e r y  f i r m  v i e w s  on,  and you  a r e  
qu i te  c r i t i c a l  of the  C a b i n e t  C o m m i t t e e  f o r  i t s  v i e w s  in r e c o m m e n d i n g  
to the P r e s i d e n t  a r e s t r i c t i o n  o f  i m p o r t s .  I do not  wan t  to d i s p u t e  y o u r  
r i g h t  to y o u r  o p i n i o n .  I j u s t  want  to a s k  you  to be  s o m e w h a t  m o r e  
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t o l e r a n t  and  s t u d i o u s  of  the  r e a s o n s  tha t  the Cab ine t  C o m m i t t e e  gave  
fo r  i t s  c o n c l u s i o n s .  I want  to c a l l  y o u r  a t t e n t i o n  a l s o  to the fac t  that ,  
a l though  the a v e r a g e  l e v e l  of i m p o r t s  into the U n i t e d  Sta tes  does  not  
a p p e a r  h igh ,  the i m p a c t  is  not  a v e r a g e  o v e r  the who le  U n i t e d  S ta tes ;  
it is  in  the a r e a s  w h e r e  o i l  c o m e s  in,  and  i m p o r t e d  o i l  f inds  i t s  way 
p r i n c i p a l l y  to the e a s t  c o a s t ,  n o r t h  of H a t t e r a s ,  and in  th is  a r e a  which  
is  h i g h l y  i n d u s t r i a l i z e d  and  d e n s e l y  p o p u l a t e d  you f ind i m p o r t s  s u p p l y -  
ing  ha l f  of the r e q u i r e m e n t s  of a p p r o x i m a t e l y  2 .5  m i l l i o n  b a r r e l s  in 
an a r e a  s o m e  300 o r  400 m i l e s  a r o u n d  Wash ing ton ,  go ing  down into  
V i r g i n i a j  up to B o s t o n j  and  th rough  P e n n s y l v a n i a .  T h i s  is  the a r e a  
that  no doubt s u p p l i e s  the m a j o r  p a r t  of  y o u r  m u n i t i o n s  and m i l i t a r y  
s u p p l i e s .  It is  an a r e a  that ,  in c a s e  of any e m e r g e n c y j  would  n e e d  to 
m a i n t a i n  i t s  p r o d u c t i v e  c a p a c i t y ;  ye t  i t  i s  a l r e a d y  d e p e n d e n t  o n  i m p o r t s  
fo r  50 p e r c e n t  of i t s  p e t r o l e u m  and p r o d u c t s .  You can  i m a g i n e  the 
p r o b l e m s  of supp ly  that  wi l l  be  e n c o u n t e r e d  ff the f low of f o r e i g n  o i l  is  
i n t e r r u p t e d .  

We h a v e  to take  a l o n g - r u n  v i e w  of th is  p r o b l e m ,  too, b e c a u s e  it  
is  not  j u s t  a q u e s t i o n  of the  c h e a p e s t  s o u r c e  of  supp ly  today;  i t  is a 
q u e s t i o n  of  a c h e a p  s o u r c e  of supp ly  o v e r  a p e r i o d  of t i m e .  U n q u e s t i o n -  
ab ly j  h a v i n g  a l t e r n a t i v e s  a v a i l a b l e ,  i n c l u d i n g  the a l t e r n a t i v e  of  i n c r e a s e d  
d o m e s t i c  p r o d u c t i o n ,  pu t s  us in  a m u c h  m o r e  a d v a n t a g e o u s  p o s i t i o n  than  
ff we w e r e  h i g h l y  d e p e n d e n t  on  f o r e i g n  s o u r c e s  of supp ly .  

T h e s e  a r e  v e r y  c o m p l e x  i s s u e s .  T h e y  r e q u i r e  a lo t  of  c a r e f u l  
s t u d y .  T h e y  a r e  i s s u e s  on wh ich  peop l e  c a n  h a v e  v e r y  h o n e s t  d i f f e r e n c e s  
of op in ion .  T h e y  a r e  e x t r e m e l y  i m p o r t a n t  i s s u e s ,  h o w e v e r ,  and  they  
d e s e r v e  y o u r  m o s t  c a r e f u l  c o n s i d e r a t i o n .  I a m  s u r e  that  you a r e  go ing  
to f ind  in  y o u r  s u b s e q u e n t  d i s c u s s i o n s  s o m e  v e r y  i n t e r e s t i n g  po in t s  of 
v i e w  on t h e m .  

F o r  m y s e l f ,  I would  on ly  l ike  to t e l l  you that  I h a v e  a g r e a t  d e a l  of  
c o n f i d e n c e  about the ab i l i t y  of  the  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  to c a r r y  
f o r w a r d  a d y n a m i c  t e c h n o l o g y  and to c o n t i n u e  to p r o v i d e  us wi th  i n c r e a s -  
ing  s u p p l i e s  f r o m  what  s t i l l  a p p e a r s  to be  a v e r y  a d e q u a t e  r e s o u r c e  b a s e .  

T h a n k  you,  g e n t l e m e n .  It has  b e e n  a p l e a s u r e .  

C O L O N E L  DAVIS: G e n t l e m e n ,  Dr .  G o n z a l e z  is  r e a d y  f o r  y o u r  
que s t i ons .  

QUESTION: D o c t o r j  a p r e v i o u s  s p e a k e r  s u g g e s t e d  to us that  the 
s t a t u r e  of the p e t r o c h e m i c a l  i n d u s t r y  has  g rown ,  tha t  we a r e  going  to 
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be  m o r e  and m o r e  d e p e n d e n t  on  i t ,  and that  t h e r e f o r e  the use  of o i l  as  
a fue l  i s  w a s t e f u l .  Would  you c a r e  to c o m m e n t ?  

DR.  G O N Z A L E Z :  Wel l ,  l e t  m e  a n s w e r  t h a t  b r i e f l y .  The  c h e m i c a l  
r e q u i r e m e n t s  a r e  u s u a l l y  r e f e r r e d  to in  p o u n d s ,  and  a m i l l i o n  pounds  is  
a lo t  of c h e m i c a l s .  The  o i l  r e q u i r e m e n t s ,  as  you h a v e  n o t i c e d ,  we 
r e f e r  to in  bl]]~ons of b a r r e l s ,  and  th is  is  a lo t  of  tons .  So f a r  as  we 
c a n  s e e ,  the  c h e m i c a l  i n d u s t r y  cou ld  g r o w  a g r e a t  d e a l ,  cou ld  m u l t i p l y  
at an e x t r a o r d i n a r y  r a t e ,  and s t i l l  t ake  j u s t  a s m a l l  f r a c t i o n  of wha t  we 
a r e  p r e s e n t l y  t u r n i n g  out  in  the way  of h y d r o c a r b o n s ,  o i l ,  and g a s .  
T h e r e f o r e ,  we dont t  th ink  that  we a r e  go ing  to n e e d  to s a v e  t h e s e  fue l s  
f o r  c h e m i c a l  p u r p o s e s .  H o w e v e r ,  we a r e  p e r f e c t l y  happy  to d i v e r t  a l l  
tha t  the c h e m i c a l  i n d u s t r y  can  t ake ,  and we a r e  do ing  so ,  b e c a u s e  we ge t  
a l i t t l e  m o r e  m o n e y  fo r  i t  that  way .  

QUESTION: We h a v e  h e a r d  about  the r i s k  in the o i l  i n d u s t r y ,  
p a r t i c u l a r l y  the d r y  h o l e s .  I a m  c u r i o u s  as  to the p e r c e n t a g e  of r i s k  
i n v o l v e d  in  t e r m s  of d o l l a r s ,  r a t h e r  than  n u m b e r  of h o l e s .  F o r  e x a m p l e ,  
of the to t a l  e x p e n s e s  of  the  o i l  i n d u s t r y  of  the  c o u n t r y ,  wha t  p a r t  of that  
e x p e n s e ,  o r  what  p e r c e n t a g e j  is  a t t r i b u t a b l e  d i r e c t l y  to d r y  h o l e s  ? 

DR.  G O N Z A L E Z :  Le t  m e  a n s w e r  the  q u e s t i o n  fo r  you th i s  way:  
F i r s t  of  a l l ,  the i n d u s t r y  is  d r i ] H u g  r o u g h l y  48,  000 wel l~  a y e a r .  About  
40 p e r c e n t  of t h e s e  t u rn  out to be d r y  h o l e s ,  wh ich  m e a n s  that  t h e r e  
a r e  c l o s e  to 20 ,000  d r y  h o l e s  a y e a r ,  and you have  o v e r  a b i l l i o n  d o l l a r s  
in  e x p e n d i t u r e s  fo r  d r y  h o l e s  a l o n e .  Some e s t i m a t e s  i n d i c a t e  that  fo r  
e v e r y  d o l l a r  tha t  ends  up i n v e s t e d  s u c c e s s f u l l y  in  p r o d u c i n g  f a c i l i t i e s ,  
you  have  a n o t h e r  d o l l a r  that  is  l o s t  on  u n s u c c e s s f u l  v e n t u r e s .  In the 
c a s e  of m y  own c o m p a n y ,  fo r  e x a m p l e ,  fo r  a n u m b e r  of y e a r s ,  40 
p e r c e n t ,  r o u g h l y ,  of the  m o n e y  that  ha s  gone  in to  d r i l l i n g  ha s  e n d e d  up 
in  d r y  h o l e s .  

Does  tha t  a n s w e r  y o u r  ques t ion?  

STUDENT:  No, s i r ,  i t  d o e s n l t .  I m e a n t  the e x p e n s e s  of  do ing  
b u s i n e s s .  Tha t  would  i nc lude  a l l  o t h e r  e x p e n s e s .  What  p e r c e n t a g e  of 
y o u r  e x p e n s e s ,  not  j u s t  in  e x p l o r a t i o n ,  but  wha t  p e r c e n t a g e  of y o u r  
e x p e n s e s  a r e  a t t r i b u t a b l e  to d r y  h o l e s ?  

DR.  G O N Z A L E Z :  Wel l ,  l e t l s  d i s t i n g u i s h  t h i s .  If we h a p p e n  to 
have  found o i l  and be  m a k i n g  m o n e y  off  of  i t ,  tha t  is no n e c e s s a r y  
r e a s o n  why we s h o u l d  con t inue  to hunt  fo r  m o r e  o i l .  We a r e  on ly  go ing  
to con t inue  to hunt  f o r  m o r e  o i l  if  we f e e l  that  i t  i s  e c o n o m i c a l l y  
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s e n s i b l e  to hun t  fo r  m o r e  o i l .  T h e r e f o r e .  we look  a t  i t  as  a q u e s t i o n  
of  wha t  i s  the r e l a t i o n s h i p  of o u r  l o s s e s  on  the  m o n e y  we a r e  r i s k i n g  
in  an e f fo r t  to f ind and  d e v e l o p  o i l  to the m o n e y  tha t  we  a r e  pu t t i ng  
ou t .  

Now.  I donJt  know the a n s w e r  to y o u r  s p e c i f i c  q u e s t i o n j  bu t  the 
p e r c e n t a g e  wou ld  o b v i o u s l y  d rop  f r o m  40 to p e r h a p s  20j o r  s o m e t h i n g  
of tha t  o r d e r  of  m a g n i t u d e .  

QUESTION:  U n d e r  p r e s e n t  and f o r e c a s t  c o n s u m p t i o n  of  o i l  i n  the 
U n i t e d  S t a t e s j  wha t  is  the p e t r o l e u m  i n d u s t r y | s  e s t i m a t e  of  r e s e r v e s  
tha t  we h a v e  in  the  ZI  in y e a r s  ? 

DR.  G O N Z A L E Z :  T h e  r e s e r v e  we h a v e  in  w h a t ?  

S T U D E N T :  H o w  m a n y  m o r e  y e a r s  of o i l  do we  have  ? H o w  m a n y  
m o r e  y e a r s  w i l l  we be  ab le  to p r o d u c e  o i l  in  the U n i t e d  States~ o u r  ZI  
oil~ c o n s i d e r i n g  the i n d u s t r y | s  e s t i m a t e  of c o n s u m p t i o n ?  T h i s  is s o m e -  
wha t  in  l ine  w i th  c o n s e r v a t i o n i s t s  | v i e w  and a l s o  the i m p o r t - r e s t r i c t i o n  
p e o p l e .  

DR.  G O N Z A L E Z :  Y e s .  T h e  one  th ing  p e o p l e  f r e q u e n t l y  do is  to 
d iv ide  the r e s e r v e  e s t i m a t e s  of 30 b l ] l i o n  b a r r e l s  by  the y e a r t s  p r o d u c -  
t i on  of  2 .5  b i l l i o n  b a r r e l s  and  to s a y ,  " T h i s  is  12 y e a r s  I s u p p l y .  W e l r e  
go ing  to r u n  out  by  1970 . "  T w e l v e  y e a r s  | s u p p l y  h a p p e n s  to be  abou t  
the s a m e  k ind  of i n v e n t o r y  tha t  th is  i n d u s t r y  h a s  c a r r i e d  f o r  a v e r y  long  
t i m e ,  in  f ac t  m o r e  than  i t  h a s  c a r r i e d  f r e q u e n t l y .  

T h e  i m p o r t a n t  th ing  to b e a r  in m i n d  is tha t  i t  is  e x p e n s i v e  and  
e c o n o m i c a l l y  u n d e s i r a b l e  f o r  the i n d u s t r y  to c a r r y  m o r e  known  i n v e n -  
t o r y  than i t  n e e d s  to m e e t  the f o r e s e e a b l e  r e q u i r e m e n t s .  When  you  
t a l k  about  how long  o u r  r e s o u r c e s  m a y  l a s t  u l t i m a t e l y ,  I c a n  on ly  s a y  
to you  that  t h e r e  a r e  s o m e  p e o p l e  who th ink  we a r e  go ing  to p a s s  o u r  
p e a k  and t u r n  down w i t h i n  a m a t t e r  of a v e r y  f ew  y e a r s ,  and  tha t  t h e r e  
a r e  o t h e r s  who a r e  equ~Hy c o n f i d e n t  and e q u a l l y  q u a l i f i e d  to j udge  who 
th ink  we a r e  go ing  to h a v e  r e s o u r c e s  f o r  as  l o n g  as we wan t  to u s e  t h e m  
and  un t i l  we t u r n  to s o m e t h i n g  e l s e  tha t  we f ind  b e t t e r .  

QUESTION:  D r .  G o n z a l e z ,  y o u r  f ine  a d d r e s s  and  m y  log ic  t e l l  m e  
tha t  we  a r e  in  f ine  s h a p e  as  f a r  as  p e t r o l e u m  r e s e r v e s  go~ but  m y  
s t a t i s t i c s  in d r a f t s  and  c h a r t s  and m y  d i s m a l  e m o t i o n s  t e l l  m e  tha t  
m a y b e  th is  a in l t  s o .  T h i s  b r i n g s  to m i n d  o t h e r  s o u r c e s  of p o w e r ,  s u c h  
as  a t o m s  f o r  p e a c e .  K n o w i n g  tha t  the o i l  i n d u s t r y  h a s  a g r o u p  of  v e r y  
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f ine  r e s e a r c h e r s ,  a r e  you p a r t i c i p a t i n g  in  the r e s e a r c h  in r e g a r d  to the 
p e a c e f u l  use  of  the a t o m ?  If so ,  how does  the  o i l  i n d u s t r y  p l an  to 
p a r t i c i p a t e  in  th is  u se  of that  type of p o w e r  ? 

DR.  GONZALEZ: By a l l  m e a n s  the p e t r o l e u m  i n d u s t r y  is p a r t i c i -  
p a t i n g  in  t h e s e  a t o m i c  e n e r g y  d e v e l o p m e n t s .  Some of  the m e n  h igh  up 
in  the A t o m i c  E n e r g y  C o m m i s s i o n  h a v e  b e e n  r e s e a r c h  s p e c i a l i s t s  f r o m  
the p e t r o l e u m  indus t ry~ and a n u m b e r  of c o m p a n i e s  a r e  qui te  ac t ive  in  
t r y i n g  to f ind ways  of app ly ing  the k n o w l e d g e  about  a t o m i c  p o w e r  to an 
e f f e c t i v e  uti l t~.at ion.  My own c o m p a n y ' s  r e s e a r c h  p e o p l e  h a v e  f i l ed  a 
p a t e n t  m e m o r a n d u m  and r e q u e s t  to the  AEC fo r  p e r m i s s i o n  to conduc t  
an e x t r e m e l y  i n t e r e s t i n g  r e s e a r c h  p r o j e c t  that  has  the  i dea  of s e t t i n g  
off s o m e  a t o m i c  e x p l o s i o n s  in a way in w h i c h  we c a n  c o n t r o l  the p o w e r  
and  utili~.e it to g e n e r a t e  e l e c t r i c i t y .  

I th ink  you c a n  be  s u r e  that  the o i l  c o m p a n i e s  f e e l  tha t  they  a r e  in 
the e n e r g y  b u s i n e s s .  T h e y  a r e  i n t e r e s t e d  in the  h i g h - e n e r g y  fue l s ;  
they  a r e  i n t e r e s t e d  in a t o m i c  e n e r g y ;  t hey  a r e  i n t e r e s t e d  in any  way  of 
p r o v i d i n g  e n e r g y .  We e x p e c t  to be in  b u s i n e s s  in the e n e r g y  b u s i n e s s  
l ong  after~ pe rhaps~  o i l  b e c o m e s  r e l a t i v e l y  u n i m p o r t a n t .  

QUESTION: D o c t o r ,  in f ly ing  o v e r  and in d r i v i n g  t h r o u g h  the o i l  
f i e l d s  of  the Midd l e  E a s t ,  one is  i m p r e s s e d  wi th  the t r e m e n d o u s  
a m o u n t  of e n e r g y  b e i n g  b u r n e d  off in  the gas  f l a r e s .  I have  b e e n  to ld  
that  i t  would  be  e c o n o m i c a l l y  f e a s i b l e  to r u n  a p i p e l i n e  f r o m  the Midd le  
E a s t  to E u r o p e  fo r  gas ,  but  not  po l i t i c~Dy  f e a s i b l e .  Is t h e r e  any  r e -  
s e a r c h  into s t o r i n g  th is  gas  and p u m p i n g  it  b a c k  into the  g round  o r  
s t o r i n g  i t  in  s o m e  o t h e r  m a n n e r  in  o r d e r  to c o n s e r v e  the gas  tha t  is  
now b u r n e d  off fo r  s u c h  t i m e  as s u c h  a p i p e l i n e  m i g h t  be  p o l i t i c a l l y  
f e a s i b l e  ? 

DR.  G O N Z A L E Z :  I w i s h  you had  s a v e d  that  q u e s t i o n  un t i l  you had  
c o m e  to your  p a n e l  d i s c u s s i o n .  P e r h a p s  you wi l I  have  s o m e o n e  t h e r e  
who is  p a r t i c u l a r l y  p r e p a r e d  to c o m m e n t  on that  Midd le  E a s t  s i t u a t i o n .  
L e t  m e  s i m p l y  s a y  a few w o r d s  in r e p l y  to y o u r  i n q u i r y .  I th ink  the 
o i l  c o m p a n i e s  a r e  qui te  c o n s c i o u s  of th is  p r o b l e m  of p r e v e n t i n g  the 
f l a r i n g  of gas and of u t i l i z i n g  gas e f f i c i e n t l y .  The  q u e s t i o n  of the  
e c o n o m i c s  of  a p i p e l i n e  is  tha t  i t  is  a long  way f r o m  b e i n g  as s u r e  as  
you i n d i c a t e d ,  b e c a u s e  it  i s  qui te  e x p e n s i v e  to m o v e  e n e r g y  long  d i s t a n c e s  
in  a p i p e l i n e ,  m u c h  m o r e  e x p e n s i v e  than  to m o v e  Liquid f u e l s .  T h e r e -  
f o r e ,  the th ing  d o e s n ' t  s e e m  to be  in the c a r d s .  But  to the e x t e n t  that  
t he  gas  can  be  u s e d  to i n c r e a s e  the r e c o v e r y  of o i l  o r  can  be s a v e d  at 
r e a s o n a b l e  cos t ,  I a m  s u r e  tha t  e v e r y t h i n g  wi l l  be  done .  
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A l s o ,  s o m e  r e s e a r c h  w o r k  is going  on  to s e e  w h e t h e r  i t  i s  f e a s i b l e  
to l i que fy  n a t u r a l  gas  and t r a n s p o r t  it in a l i q u e f i e d  s t a t e ,  wi th  the 
thought  tha t ,  ff you c a n  t r a n s p o r t  i t  in  a l i q u e f i e d  s t a t e ,  why  t h e n  you 
c a n  m o v e  it j u s t  l i ke  you do o i l .  

T h e s e  a r e  s o m e  of the t h ings  that  a r e  b e i n g  thought  of.  I don l t  
t h ink  the o i l  i n d u s t r y  e v e r  p a s s e s  up an o p p o r t u n i t y  to t r y  to u t i l i z e  what  
a p p e a r s  to be  a w a s t e  p r o d u c t  t e m p o r a r i l y .  

QUESTION: Si r ,  b a c k  in  1946, w h e n  the A i r  F o r c e  b e g a n  i t s  c o n -  
v e r s i o n  to j e t  a i r c r a f t  i t  was  t i e d  to the use  of k e r o s e n e ,  wh ich  I b e l i e v e  
was  about  8 p e r c e n t  of a b a r r e l  of c r u d e .  Wel l ,  8 p e r c e n t  of  a b a r r e l  
of c r u d e  cou ld  not  take  c a r e  of ou r  c o n d i t i o n s  in  t i m e  of w a r .  So we 
s w i t c h e d  to J P - 3 ,  wh ich  I b e l i e v e  g i v e s  about  38 p e r c e n t  of  a b a r r e l .  I 
th ink  we a r e  go ing  to ab ide  now wi th  J P - 6 ,  wh ich  wi l l  g ive  us a f a i r l y  
s t a b l e  fue l .  

Do you c a r e  to c o m m e n t  on what  p e r c e n t a g e  of the b a r r e l  w i l l  ge t  
h~.o TP-6  ? 

DR. G O N Z A L E Z :  I w o n ' t  t r y  to a n s w e r  that ,  b e c a u s e  I dont t  know 
enough  about  the s p e c i f i c a t i o n s  and the r e q u i r e m e n t s  of y o u r  f u e l s .  I 
c a n  o n l y  t e l l  you that  I know that  you have  had  p r o b l e m s  b e f o r e  when  you 
had  to s e t t l e  on  the g r a d e  of a v i a t i o n  g a s o l i n e  you u s e d  in W o r l d  W a r  H, 
on the b a s i s  of the b e s t  c o m p r o m i s e  b e t w e e n  what  you would  l ike  to h a v e  
and  what  we cou ld  d e l i v e r  in the i n d u s t r y .  

I s u s p e c t  you wi l l  do that  wi th  j e t  f u e l s ,  too.  

QUESTK)N: Dr .  Gonza leza  you h a v e  b e e n  p r o j e c t i n g  the e n e r g y  
c o n s u m p t i o n  to 1975, and the s i t u a t i o n  looks  f a i r l y  s o l i d  and f a i r l y  
r e a s s u r i n g .  I w o n d e r  if  you cou ld  p r o j e c t  the e n e r g y  r e q u i r e m e n t s  in 
the v a r i o u s  s o u r c e s  of supp ly  wi th  the r e q u i r e m e n t s  fo r  the nex t  100 
y e a r s  and  e s t i m a t e  what  the  p e t r o l e u m  s i t u a t i o n  would  look  l i k e .  

DR.  G O N Z A L E Z :  When  I t r y  to do that ,  I a l w a y s  th ink  b a c k  to the  
p o s i t i o n  that  ou r  f o r e f a t h e r s  would  have  b e e n  in in  1858 ff t hey  had  t r i e d  
to p r o j e c t  e n e r g y  r e q u i r e m e n t s  and s u p p l i e s  fo r  the nex t  100 y e a r s .  I 
a m  a f r a i d  tha t  w h e n  we t r y  to do th i s  we a l m o s t  i n e v i t a b l y  t end  to a s s u m e  
a r e l a t i v e l y  s t a t i c  t e c h n o l o g y .  O u r  whole  e x p e r i e n c e ,  h o w e v e r ,  s h o u l d  
t e a c h  us that  t e c h n o l o g y  is  not  s t a t i c  e rthat w i th in  100 y e a r s  t h e r e  a r e  
go ing  to be  d e v e l o p m e n t s  wi th  r e s p e c t  to e n e r g y  tha t  we do not  e v e n  d r e a m  
of today .  I th ink  that  the  u t i l i z a t i o n  of s o l a r  e n e r g y  wi l l  c e r t a i n l y  c o m e  
w i t h i n  th is  p e r i o d  of t i m e  tha t  you s p e a k  of.  
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B u t  I h a v e  no w a y  of e s t i m a t i n g  wha t  tha t  p o t e n t i a l  w i l l  be  o r  how 
s o o n  i t  w i l l  c o m e .  I c a n  t e l l  you  th i s ,  tha t  o u r  e x t r a v a g a n t  and  a b u n d a n t  
u s e  of e n e r g y  is  b a s e d  upon the f ac t  tha t  i t  h a s  b e e n  so  a t t r a c t i v e l y  
p r i c e d ,  and t ha t  we cou ld  o v e r n i g h t  do a g r e a t  d e a l  to b a l a n c e  o u r  
s u p p l y  and  d e m a n d  e v e n  ff t h e r e  w e r e  no new s o u r c e s  of e n e r g y ,  s i m p l y  
b y  c h a n g i n g  s o m e  of  o u r  c o n s u m p t i o n  p a t t e r n s .  

We donSt h a v e  to use  2 - t o n  a u t o m o b i l e s  tha t  ge t  10 m i l e s  to the 
g a l l o n .  We know p e r f e c t l y  w e l l  tha t ,  if  we wan t  to,  we c a n  u s e  a d i f f e r -  
en t  k ind  of  a u t o m o b i l e  tha t  ge t s  2, 3, o r  4 t i m e s  as m a n y  m i l e s  p e r  
g~] lon .  T h i s  is  the k ind of a d j u s t m e n t  tha t  o c c u r s  in  a d y n a m i c  e c o n o m y .  
T h i s  is the k ind  of th ing  you c a n n o t  p r o j e c t .  

C O L O N E L  DAVIS:  G e n t l e m e n ,  the  nex t  q u e s t i o n  is  go ing  to h a v e  to 
be  the l a s t  o n e .  L e t  m e  s a y  tha t  D r .  G o n z a l e z  w i l l  v i s i t  e a c h  of the 
s e m i n a r  g r o u p s  e i t h e r  th i s  m o r n i n g  o r  th is  a f t e r n o o n ,  so  you  w i l l  h a v e  
one  m o r e  c h a n c e  to get  at  h i m  and to s u p p l e m e n t  the d i s c u s s i o n  of y o u r  
p a n e l i s t s .  

Q U E S T I O N :  D o c t o r ,  a l l  t h e s e  f e a r s  about  r u n n i n g  out ,  of c o u r s e ,  
a r e  b a s e d  on  an o v e r a l l  e s t i m a t e  of how m u c h  r e s e r v e  we h a v e  in the 
e a r t h  h e r e ,  b e c a u s e  a n y  t i m e  we put  a f i g u r e  on i t ,  why  we c a n  t hen  
m a t h e m a t i c a l l y  take  o u r  b e a r i n g s  as  to how m u c h  we u s e  and  d iv ide  it 
out  and f i g u r e  ou t  how m a n y  y e a r s  it is  go ing  to l a s t .  My q u e s t i o n  
i s ,  n u m b e r  one :  Is it p o s s i b l e  to a c t u a l l y  e s t i m a t e  how m u c h  r e s e r v e  
we h a v e  in  the W e s t e r n  H e m i s p h e r e ,  o r  in  the U n i t e d  S t a t e s ?  N u m b e r  
two:  If s o ,  c a n  you  g ive  us a g r o s s  e s t i m a t e  in  b i l l i o n s  of b a r r e l s  as  to 
wha t  you  th ink  it  wou ld  be  ? 

DR.  G O N Z A L E Z :  T h a t l s  a v e r y  good q u e s t i o n ,  and  I c o u l d  t ake  
qu i te  a long  w h i l e  to a n s w e r  i t ,  but  I wonl t  take  tha t  long ,  C o l o n e l  D a v i s .  

T h e s e  a r e  s p e c u l a t i o n s j  of c o u r s e ,  b e c a u s e  no one  re~,l]y c a n  p r o v e  
h o w  m u c h  o i l  l i e s  u n d e r n e a t h  the  s u r f a c e  of the e a r t h  o r  h o w  m u c h  of i t  
w i l l  be  r e c o v e r e d .  I dont t  h a v e  m u c h  c o n f i d e n c e  in  s u c h  s p e c u l a t i o n s ,  
b e c a u s e  I h a v e  s e e n  a w e l l  known  a r e p u t a b l e  i n s t i t u t i o n  put  an  e s t i m a t e  
out  one  y e a r ,  1956, tha t  the u l t i m a t e  r e c o v e r y  of o i l  in  the U n i t e d  S t a t e s  
wou ld  be  165 b i l l i o n  b a r r e l s  of o i l ,  and  the nex t  y e a r ,  1957, c o m e  out  
and  s a y  tha t  the m i n i m u m  wou ld  be2b-0  b i l l i o n  b a r r e l s  of  o i l - - a  50 p e r -  
c e n t  u p w a r d  r e v i s i o n  in  one  yea rZs  t i m e  as  to how m u c h  o i l  i s  go ing  to 
be  r e c o v e r e d  f r o m  the U n i t e d  S t a t e s .  I t  is  j u s t  too wide  an  e r r o r  to 
l e a v e  you  wi th  m u c h  f e e l i n g  of c o n f i d e n c e  in a n y t h i n g  tha t  c a n  be  s a i d  
abou t  the u l t i m a t e  r e c o v e r y .  
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Let  m e  jus t  note  th is  one po in t .  We have  a l r e a d y  d i s c o v e r e d  by  
o u r  c o n s e r v a t i v e  s t a n d a r d s  of m e a s u r i n g  r e s e r v e s  in the U n i t e d  Sta tes  
s o m e t h i n g  l ike  87 b i l l i o n  b a r r e l s  of known l iqu id  fue l s .  Th i s  is b a s e d  
on a r e c o v e r y  f a c t o r  that  is s o m e t h i n g  l ike  a t h i r d  of the o i l  in  p l a c e .  
T h a t l s  as good as  ou r  t e c h n o l o g y  is  today and tha t l s  b a s e d  on today t s  
p r i c e s .  Tha t  a lone  m e a n s  that  we have  a c t u a l l y  l o c a t e d  a l r e a d y  in p l a c e  
m o r e  than  250 b i l l i o n  b a r r e l s  of l iqu id  fue l .  

Now, the b ig  q u e s t i o n  i s :  How good wi l l  ou r  t e c h n o l o g y  be  in  
i n c r e a s i n g  the r e c o v e r y ?  H e r e  we a r e  in s o m e  v e r y  i m p o r t a n t  new 
d e v e l o p m e n t s  of s e c o n d a r y  r e c o v e r y ~  which  i n t r o d u c e s  w a t e r  and gas  
in to  old f i e l d s ,  t h e s e  d e v e l o p m e n t s  have  p r o d u c e d  s o m e  s t a r t l i n g  
i n c r e a s e s  in p r o d u c t i o n  f r o m  old f i e l d s  and in r e c o v e r y  of r e s e r v e s .  
T h e r e  is  a new t e c h n o l o g y  that  is  j u s t  c o m i n g  out of the p i lo t  l a b o r a t o r i e s  
in to  ac tua l  p r a c t i c e ,  wh ich  is  c a l l e d  e n r i c h e d  gas d r i v e ,  wh ich  is  a 
p r i n c i p l e  of pu t t ing  in  l i q u e f i e d  p e t r o l e u m  g a s e s  into a r e s e r v o i r  and  then  
c h a s i n g  t h e s e  wi th  n a t u r a l  gas ,  so that  the l i q u e f i e d  p e t r o l e u m  g a s e s  
d i s s o l v e  the o i l  out of the s a n d s .  T h e y  get  in the l a b o r a t o r y  v e r y  c l o s e  
to 100 p e r c e n t  r e c o v e r y  of the oi l  in p l a c e .  Now~ what  this  w i l l  do w h e n  
we b e g i n  to apply  t h e s e  t e c h n i q u e s ,  e v e n  if t hey  a r e  on ly  ha l f  as  good in  
p r a c t i c e  as  they  a r e  in the l a b o r a t o r y ,  we s t i l l  have  to f ind out .  But ,  it  
is  this  k ind  of t h i n g - - t h e  d y n a m i c  t e c h n o l o g y  wh ich  o f f e r s  the g r e a t e s t  
hope  fo r  o i l  s u p p l i e s  that  wi l l  r u n  on for  as long  as we n e e d  t h e m  and 
un t i l  we tu rn  to s o m e  o t h e r  m o r e  e c o n o m i c a l  s o u r c e  of e n e r g y .  

C O L O N E L  DAVIS: Dr .  G o n z a l e z ,  I know I s p e a k  fo r  the c l a s s  w h e n  
I s ay  that  you h a v e  g iven  us a v e r y  i n f o r m a t i v e  and e x t r e m e l y  u s e f u l  
d i s c u s s i 6 n  on p e t r o l e u m  r e s o u r c e s .  You have  i n d e e d  go t t en  us off to a 
f a s t  s t a r t  fo r  the  d i s c u s s i o n s  that  wi l l  fo l low fo r  the r e s t  of the  day.  

S i r ,  on b e h a l f  of the c l a s s  and the C o m m a n d a n t ,  I thank  you v e r y  
m u c h  i n d e ed .  

DR.  G O N Z A L E Z :  T h a n k  you.  

(24 Dec  1 9 5 8 - - 4 ,  225) O / m a s - e p n  
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