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P E T R O I  ,RUM RESOURCES 

10 N o v e m b e r  1959 

COL.  BLACI~ Oil  i s  one of our  m o s t  i m p o r t a n t  i t e m s  in wa r  

when c o n s i d e r e d  in  t e r m s  of i t s  t o t a l  u s e s .  Oi l  i s  a l so  one of the m o s t  

i m p o r t a n t  n a t u r a l  r e s o u r c e s  in  t e r m s  of e f fec t ing  a p r o g r e s s i v e  and 

e f fec t ive  e c o n o m y .  Oi l  i s  our  s u b j e c t  fo r  today .  

Befo re  i n t r o d u c i n g  our  s p e a k e r  th i s  m o r n i n g  I would l ike to take  

th i s  oppor tun i ty  to we l come  to the  s choo l  and to e ach  one of you ind iv id -  

u a l l y  our  n u m e r o u s  p a n e l i s t s  s i t t ing  in  the f ron t  rows  t h i s  m o r n i n g .  

In o r d e r  for  you to ge t  b e t t e r  a cqua in t ed  wi th  t h e m  or  at  l e a s t  to know 

whom you a r e  going to be with~ a l low me  to  i nd iv idua l l y  i n t roduce  each  

one of t h e m  p r i o r  to the i n t r o d u c t i o n  of ou r  s p e a k e r  for  the m o r n i n g .  

And when I i n t roduce  e a c h  one individually~ p l ea se  wi thhold  you r  r e c o g -  

nit/xm ~n the f o r m  of app lause  un t i l  a l l  of t h e m  have been  i n t r o d u c e d .  

Then wi l l  save  t i m e .  And when I m e n t i o n  your  names°  gen t lemen°  

p l e a s e  s tand  fo r  a s econd  to be v iewed  by uur  s tuden t  body.  

M r .  J ack  T a m e r ,  P h i l l i p s  P e t r o l e u m  Company .  Colone l  Ra lph  

E .  Z a h r o b s k y ,  M i l i t a r y  P e t r o l e u m  Supply Agency .  M r .  J a m e s  A.  

Ransfore4 T i d e w a t e r  Oi l  Company .  M r .  R i c h a r d  J .  Miller~ P e t r o l e u m  

Supply Agency .  Co lone l  J .  B. Sl imp,  Office of the A s s i s t a n t  S e c r e t a r y  

of Defense .  Dr .  Bruce  C. Netscher to  R e s o u r c e s  for  the  Fu tu re ,  Inc.  

M r .  C h a r l e s  J .  Hediund, S t anda rd  Oi l  of New J e r s e y .  Co lone l  M e r w i n  

H. Smith,  the Jo in t  Chie fs  of Staff .  Cap ta in  V. 1%. Glochesk i ,  Off ice 



of the Chief  of Nava l  O p e r a t i o n s .  M r .  WE.Ram D. P r i c e ,  Shel l  Oil  

Company. Mr. William B. ~arper, American Petroleum Institute. 

Mr. Carl C. Andersonj 

Mr. Ralph W. Fowler, 

consulting engineer. 

S e c r e t a r y  of D e f e n s e ,  

B u r e a u  of Mines ,  D e p a r t m e n t  of the I n t e r i o r .  

P u r e  OLI C o m p a n y .  M r .  A l e x a n d e r  H. Chapman ,  

Cap ta in  A.  A.  P a b s t ,  Off ice  of the A s s i s t a n t  

And las t ,  but c e r t a i n l y  not  l ea s t ,  one of ou r  own 

s tuden t s ,  Colonel  J a m e s  R.  M a e d l e r .  

Our  s p e a k e r  th is  m o r n i n g  i s  Dr°  R i c h a r d  J .  Gonza lez ,  D i r e c t o r  

and T r e a s u r e r  of the Humble  Oil  and Ref ining Company ,  of Houston,  

T e x a s .  You have a11 r e a d  his  b i o g r a p h y  and noted his  a c c o m p l i s h m e n t s .  

I m i g h t  add th i s :  tha t  a few days  ago I was  ta lk ing  to, I think,  one of 

the m o s t  r e c o g n i z e d  oil  e x p e r t s  in Wash ing ton .  In ou r  c o n v e r s a t i o n  I 

happened  to men t ion  tha t  we w e r e  s u c c e s s f u l  and v e r y  happy  in s e c u r i n g  

D r .  Gonza lez  to s p e a k  to us  today  on p e t r o l e u m  r e s o u r c e s .  He i m m e d -  

i a t e l y  r ep l i ed ,  "You have the b e s t  m a n  in the  b u s i n e s s . "  I think,  in 

m y  opinion, and I a m  s u r e  in the opinion of you a f t e r  the ta lk ,  tha t  

D r .  Gonza lez  n p r o f e s s i o n a l  s t a t u r e  has  been  c a t e g o r i z e d  c o r r e c t l y o  

D r .  Gonza lez ,  i t ' s  indeed  a p l e a s u r e  fo r  us  to have  you h e r e  th i s  

m o r n i n g  and to w e l c o m e  you back  a s  an  old f r i e n d  of the I n d u s t r i a l  Col lege ;  

and I t ake  a g r e a t  dea l  of p l e a s u r e  in p r e s e n t i n g  you to the c l a s s  of 1960. 

D R °  G O N Z A T . E Z :  G e n e r a l  Mundy, Colonel  Black ,  D i s t i ngu i shed  

Gues t s ,  and M e m b e r s  of the I n d u s t r i a l  Col lege :  I t t s  an  honor  and a 

p l e a s u r e  fo r  me  to be b a c k  with  you aga in  to t a lk  about  p e t r o l e u m  r e s o u r c -  
wi th  of 

e s .  Someone  ~ m y  b a c k g r o u n d  ~ t each ing  in a u n i v e r s i t y  a l w a y s  en joys  
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the sound of a c l a s s  be l l  tha t  s u m m o n s  h im back  in to  the a c a d e m i c  

Life. 

One of m y  f a v o r i t e  s t o r i e s  about  e c o n o m i c s  c o n c e r n s  a g r adua t e  

who went  back  to the 25th r e u n i o n  of h is  c l a s s ,  and in the  c o u r s e  of 

h is  d i s c u s s i o n  wi th  h is  p r o f e s s o r  i n q u i r e d  what  ques t i ons  t hey  we re  

a sk ing  the s t uden t s .  The p r o f e s s o r  handed  h im a se t  of m i m e o g r a p h e d  

pages .  The m a n  looked  at  them b r i e f l y  and  then s a i d  in s u r p r i s e :  

" P r o f e s s o r ,  a r e n t t  t h e s e  the s a m e  ques t ions  you a s k e d  us  when I was 

in  school?** The p r o f e s s o r  sa id ,  "Yes .  They  a r e . "  The m a n t s  next  

ques t i on  was ,  **Well, dontt  the s tuden t s  c a t c h  on and p a s s  th i s  a long to 

"Of  c o u r s e  they  do, the next  c l a s s ? "  I m m e d i a t e l y  the p r o f e s s o r  sa id :  

but  we keep  changing  the a n s w e r s . "  

As long as  we Live in a dynamic  wor ld ,  we wlU f ind tha t  our  a n s w e r s  

to e c o n o m i c  p r o b l e m s  keep changing .  Unfor tuna te ly ,  the c o m m o n  a s s u m p -  

t ion  tha t  we l lke to  make ,  and f r e q u e n t l y  have to make ,  about  m a n y  

th ings  i s  tha t  c i r c u m s t a n c e s  wi l l  r e m a i n  the s a m e ;  but~ of c o u r s e j  t hey  

n e v e r  do r e m a i n  the s a m e .  They  a r e  c o n s t a n t l y  changing .  

I th ink  th i s  m e e t i n g  is  p a r t i c u l a r l y  t ime ly ,  b e c a u s e  i t  c o m e s  at  

the c e n t e n n i a l  of the oi l  i n d u s t r y .  A h u n d r e d  y e a r s  ago,  a t  the end of 

August ,  1859, the f i r s t  c o m m e r c i a l  p roduc t i on  of o i l  was  d i s c o v e r e d  in 

the Uni ted  S ta t e s .  I t l s  i n t e r e s t ~ g  to th ink  of the changes  tha t  have 

t aken  p lace  s ince  then .  

At t ha t  t i m e  the Uni ted  S ta tes  was  what  we now ca l l  an u n d e r -  

deve loped  na t ion .  Tha t  i s  to say,  i t  s e e m e d  to have a g r e a t  po ten t i a l ,  
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but i t  l a cked  cap i t a l .  F o r t u n a t e l y ,  our  G o v e r n m e n t  adopted  p o l i c i e s  

which  e n c o u r a g e d  the a c c u m u l a t i o n  and the i n v e s t m e n t  of cap i t a l .  It  

a l s0  adopted  po l i c i e s  which  e n c o u r a g e d  i n i t i a t i ve ,  i nd iv idua l  e n t e r p r i s e .  

These  f o r c e s  led  to the d e v e l o p m e n t  of the n a t i o n ' s  r e s o u r c e s ,  to indus-  

t r i a l  expans ion ,  and to our  p r e s e n t  pos i t i on  in w o r l d  a f f a i r s .  

The changes  have been  t r u l y  d r a m a t i c .  A few s l i d e s  wi l l  give us  

a backg round  fo r  a c o n s i d e r a t i o n  of the i m p o r t a n c e  of the p e t r o l e u m  

indus t ry ,  the deve lopmen t  tha t  i t  has  had in  the Uni ted  Sta tes ,  and then  

the r e l a t i o n s h i p  of our  p r e s e n t  i n d u s t r y  in  the w o r l d  p i c t u r e .  With 

tha t  b a c k g r o u n d  I be l i eve  we wi l l  be in pos i t i on  for  you r  s e s s i o n s  l a t e r  

today,  which  r e a l l y  a r e  the i m p o r t a n t  ones  of t h i s  mee t ing ,  whe re  you 

wi l l  engage  in  a d i s c u s s i o n  of m a n y  d i f f e ren t  ques t ions  and  a s p e c t s  of 

p e t r o l e u m  r e s o u r c e s .  

(Slide 1) Our  f i r s t  s l ide  shows how r e s o u r c e s  a r e  made  use fu l .  

F i r s t ,  e x p l o r a t i o n  l oca t e s  r e s o u r c e s .  Second,  known r e s o u r c e s  a r e  

e i t h e r  e c o n o m i c a l l y  ava i l ab l e  or  n o n - c o m m e r c i a l .  The d i s t i nc t i on  h e r e  

i s  an i m p o r t a n t  one .  Le t  us  take  sha l e  o i l  as  an  e x a m p l e .  

We know of the e x i s t e n c e  of t r e m e n d o u s  quan t i t i e s  of s~ale o i l  

in  the Rocky  Mounta in  a r e a ,  but tha t  o i l  cannot  be made  ava i l ab l e  at  

p r i c e s  tha t  m a k e  i t  e c o n o m i c a l l y  u se fu l  to us .  T h e r e f o r e  i t  i s  not  c o m m e r -  

c i a l .  The s a m e  th ing  is  t rue  of a g r e a t  m a n y  o the r  r e s o u r c e s .  T h e r e l s  

a g r e a t  dea l  of coa l  t h a t ' s  a t  a depth  so  tha t  i t  c a n ' t  be m i n e d  i m m e d i a t e l y ,  

and o the r  coa l  in  th in  ~ s e a m s  tha t  do not  w a r r a n t  e c o n o m i c  u t i l i z a -  

t ion  a t  t h i s  t i m e .  

4 



point  
The t h i r d  ~ g  about  r e s o u r c e s  i s  t ha t  t e c h n o l o g y  a f f ec t s  t h e i r  

e c o n o m i c  a v a i l a b i l i t y .  A few i l l u s t r a t i o n s  wi l l  b r i n g  t h i s  point  out.  

F o r  examp le ,  i t  has  been  known fo r  a long t i m e  tha t  o i l  d e p o s i t s  

e x i s t  o f f sho re  in  the c o n t i n e n t a l  s h e l v e s  of the Uni t ed  S t a t e s .  Some of 

tha t  ol l  was  tapped  by  the t e c h n o l o g y  a v a i i a b l e  a t  the t i m e  y e a r s  ago.  

F o r  e x a m p l e ,  in  C a l i f o r n i a  d i r e c t i o n a l  we l i s  w e r e  d r i U e d  f r o m  o n s h o r e  

to  tap s a n d s  ly ing  b e n e a t h  the w a t e r s .  In the Gulf of Mex ico  a few we l l s  

w e r e  d r i l l e d  in  w a t e r .  But  the t e c h n o l o g y  did not  p e r m i t  us  to r e a c h  the 
o f f s h o r e .  

deep ly  b u r i e d  o l l  ~ .  P o s t w a r  our  t e c h n o l o g y  has  i m p r o v e d  to the 

point  whe re  we a r e  now able  to tap  r e s o u r c e s  w h e r e  we have to go out 

in  a hundred  fee t  of w a t e r  or  m o r e .  And so we have p l a t f o r m s  bu i l t  in  

the  Gulf  of M e x i c o  and be ing  bu i l t  in  C a l i f o r n i a  to tap oi l  r e s o u r c e s  tha t  

we re  known to ex i s t ,  but tha t  w e r e  not  p r e v i o u s l y  e c o n o m i c a l l y  a v a i l a b l e .  
of r e c o v e r y  

The s a m e  th ing  i s  t rue ,  of l o w e r - g r a d e  o r e s - - i n  copper ,  in  coal ,  

in  i r o n .  T h e r e  a r e  m a n y  e x a m p l e s  of t e c h n o l o g y  c o n v e r t i n g  what  w e r e  

p r e v i o u s l y  n o n - c o m m e r c i a l  r e s o u r c e s  into  u s e f u l  r e s o u r c e s .  

The fou r th  point  i s  t ha t  p roduc t i on  d r a w s  on our  known r e s e r v e s ,  

but  s t i m u l a t e s  new deve lopmen t .  Th i s  i s  an i m p o r t a n t  point  to b e a r  in  

m i n d  in  connec t ion  wi th  the c o m m o n  b e l i e f  t ha t  p roduc t ion  of r e s o u r c e s  

a u t o m a t i c a l l y  m e a n s  an e x h a u s t i o n  of what  we have .  Th i s  i s  an o v e r -  

s i m p l i f i c a t i o n  of the t r u e  f ac t s .  

have  no economic  s i g n i f i c a n c e .  

The unknown and undeve loped  r e s o u r c e s  

The o i l  r e s o u r c e s  of t h i s  c o u n t r y  w e r e  

of no use  to the  A m e r i c a n  Ind ians  h u n d r e d s  of y e a r s  ago.  It  i s  on ly  the 

known r e s o u r c e s  tha t  a r e  s i g n i f i c a n t .  And the known r e s o u r c e s  a r e  
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a f f e c t e d  not  on ly  by a p r o c e s s  of w i thd rawa l ,  but  by  the p r o c e s s  of c r e a -  

t ion,  the d i s c o v e r y ,  and the d e v e l o p m e n t  of r e s o u r c e s  tha t  w e r e  p r e v -  

i o u s l y  un]mown. Th i s  wi l l  be s o m e t h i n g  to keep in  m i n d  a s  we c o n s i d e r  

s o m e  of the q u e s t i o n s  about  p e t r o l e u m  for  the fu tu r e .  

(Slide 2) The s e c o n d  c h a r t  shows  the r e l a t i o n  be tween  e n e r g y  

c o n s u m p t i o n  and  g r o s s  n a t i o n a l  p roduc t  in  the  Uni t ed  S t a t e s  f r o m  1929 

t h r o u g h  1958. We see ,  of c o u r s e ,  tha t  t h e r e  i s  a v e r y  c lose  r e l a t i o n  

be tween  t h e s e  two componen t s .  A f t e r  a l l ,  i t  i s  i n a n i m a t e  e n e r g y  tha t  

e n a b l e s  us  to m u l t i p l y  m a n t s  p roduc t ive  c a p a c i t y .  Without  i n a n i m a t e  

e n e r g y  to run  m a c h i n e s  for  us ,  we a r e  1 iml ted  l a r g e l y  to what  we can 

do wi th  our  own m u s c l e s .  Tha t  m e a n s ,  of c o u r s e ,  tha t  we would be 

l i m i t e d  to a s u b s i s t e n c e  l e v e l  of a g r i c u l t u r e  i f  we didnWt have  m a c h i n e s  

and e n e r g y .  In a r e c e s s i o n  or  a d e p r e s s i o n  or  a boom we can s e e  the 

u se  of e n e r g y  going hand in hand wi th  the c h a n g e s  in  g r o s s  n a t i o n a l  p r oduc t .  

(Slide 3) The r e l a t i o n s h i p  wh ich  we have s e e n  in  the Un i t ed  S ta t e s  

ove r  a p e r i o d  of t i m e  i s  a l s o  b r o a d l y  t r u e  th roughou t  the w o r l d  in d i f f e r -  

ent  c o u n t r i e s .  Our  t h i r d  c h a r t  shows  e n e r g y  c o n s u m p t i o n  and i n c o m e  

in a n u m b e r  of c o u n t r i e s .  You can see  the Un i t ed  S t a t e s  and  Canada  

at  one end of the sca le°  w h e r e  t h e y  have h igh  e n e r g y  consumpt ion  and 

high p e r  cap i t a  i ncome ;  and by  c o n t r a s t  you can look a t  B u r m a  and a t  

India ,  a t  the oppos i te  end of the s c a l e .  The p r o g r e s s i o n  as  we go up 

t h e s e  two c h a r t s  shows  tha t  you m u s t  have m o r e  e n e r g y  p e r  cap i t a  i f  

you expec t  to r a i s e  s t a n d a r d s  of l iv ing .  Th i s ,  of c o u r s e ,  i s  the hope 

of the  wor ld ,  and  t h i s  m e a n s  tha t  p o t e n t i a l l y  t h e r e  wi l l  be a g r e a t  i n c r e a s e  
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of e n e r g y  
in  the c o n s u m p t i o n / t h r o u g h o u t  the wor ld .  

(Cha r t  4) We tu rn  next  to a m o r e  spec i f i c  c o n s i d e r a t i o n  of the 

p e t r o l e u m  i n d u s t r y  in  the Uni ted S ta tes .  Our  f i r s t  c h a r t  shows the deve l -  

opmen t  of p roduc t ion  f r o m  the beg inn ing  in 1859 on up to the y e a r  1958. 

Th i s  i s  a p e r i o d  of 99 y e a r s ,  which  we have d iv ided  for  conven ience  in to  

3 3 - y e a r  pe r i ods ,  r ough ly  g e n e r a t i o n s .  

In the f i r s t  gene ra t i on ,  up un t i l  1892, p roduc t i on  was  quite s m a l l .  

P e t r o l e u m  was u sed  p r i n c i p a l l y  for  k e r o s e n e ,  i l l umina t i on ,  and for  lub-  

r i c a t i o n .  The to t a l  p roduc t ion  for  tha t  e n t i r e  p e r i o d  was only  555 m i l l i o n  

b a r r e l s .  The add i t ions  to r e s e r v e s  were  qui te  s m a l l .  Tha t  i s  to say,  

we Lived m o r e  o r  l e s s  hand to mou th  dur ing  tha t  p e r i o d  of t ime ,  u s ing  

our  r e s o u r c e s  about  as  r a p i d l y  a s  we deve loped  t h e m .  

Beginning  with the 20th cen tu ry ,  our  p roduc t ion  began  to i n c r e a s e  

s h a r p l y .  You can see  f r o m  the c h a r t  tha t  in  the s econd  g e n e r a t i o n  our  

p roduc t ion  i n c r e a s e d  un t i l  i t  r e a c h e d  a l eve l  of r o u g h l y  t h r e e - q u a r t e r s  

of a b i l l i on  b a r r e l s  a y e a r ,  and a g g r e g a t e d  fo r  tha t  g e n e r a t i o n  s o m e t h i n g  

m o r e  than  8 b i l l i on  b a r r e l s .  Now the add i t ions  to r e s e r v e s  we re  f a i r l y  

s i z e a b l e .  By the end of the pe r iod ,  however ,  the Uni ted S ta tes  only  had  

about  5 b i l l i on  b a r r e l s  of p r o v e d  o i l  r e s e r v e s .  

The g r e a t  expans ion  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  has  o c c u r r e d  

in  the l a t e s t  gene ra t i on ,  beg inn ing  wi th  1926. You can  see  f r o m  the c h a r t  

t_h_~t p roduc t i on  has  a p p r o x i m a t e l y  t r i p l e d ;  tha t  to t a l  p roduc t ion  fo r  th i s  

g e n e r a t i o n  has  been  51. 6 b i l l i on  b a r r e l s ;  tha t  our  r e s e r v e s  have con t inued  

to i n c r e a s e ;  and tha t  we have added to r e s e r v e s  in  t h i s  l a t e s t  g e n e r a t i o n  
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a n o t h e r  26 b i l l i on  b a r r e l s j  b r i ng ing  ou r  t o t a l  p r o v e d  r e s e r v e s  at  the 

beg inn ing  of t h i s  y e a r  to s o m e t h i n g  o v e r  31 b i l l ion  b a r r e l s .  

T h e r e  i s  ano the r  l ine on th i s  c h a r t  dea l ing  with what  our  e s t i -  

m a t e d  known r e s e r v e s  of c rude  oi l  have been .  T h e s e  a r e  p lo t t ed  on 
roughly 

a different scale--a relationship of/12 barrels of reserves to one barrel 

of production--to show that, broadly speaking~ the trend of reserves 

and production has been closely related in this most recent generation. 

Note from this chart that the major expansion of crude oil produc- 

tion has occurred in the last third of the first century. One of the common 

beliefs about the development of resources is that is that all of the easy 

and big resources are found first, and therefore that as time goes on, 

we have left to find and develop only the poor resources. If our tech- 

nology were statlc~ this would be true. But our technology is not static; 

nor is our knowledge. And with greater knowledge and better technology 

we are able to reach resources that were previously unavailable to us. 

Therefore we are able to continue a remarkable expansion in our devel- 

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

(Cha r t  5) Our  next  c h a r t  shows the changes  of the m a j o r  e n e r g y  

r e s o u r c e s  in e n e r g y  consumpt ion  in the Uni ted  S t a t e s .  F i r s t  of a l l ,  we 

note  tha t  coa l  was by f a r  the  dominan t  e n e r g y  r e s o u r c e  in  1910, supp ly ing  

about  85 p e r c e n t  of our  e n e r g y .  The p a r t i c i p a t i o n  of coa l  in  our  e n e r g y  

consumpt ion  has  d ropped  now to the r ange  of about  2~ to 27 p e r c e n t .  

Next  we note  tha t  p e t r o l e u m  l iqu ids  and gas ,  which  supp l i ed  on ly  

about  l0 p e r c e n t  of  the e n e r g y  in  1910, have now become  p r e d o m i n a n t  
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f o r m s  of e n e r g y  in  the  Uni t ed  S t a t e s  and supp ly  a p p r o x i m a t e l y  70 p e r c e n t  

of the e n e r g y  in  the  Uni t ed  S t a t e s .  

F i n a l l y ,  the s m a l l ,  n a r r o w  band  at  the top of the  c h a r t  shows  tha t  

w a t e r p o w e r  has  supp l i ed  a r e m a r k a b l y  c o n s t a n t  f r a c t i o n  of the  e n e r g y  

c o n s u m p t i o n  in  the  Uni ted  S t a t e s - - r o u g h l y  5 p e r c e n t  t h roughou t  t h i s  p e r -  

i o d - - d e s p i t e  the con t inued  e x p a n s i o n  of our  h y d r o e l e c t r i c  deve lopmen t .  

( C h a r t  6) Our  next  c h a r t  shows  the changes  in  e n e r g y  c o n s u m p t i o n  

in  a s l i g h t l y  d i f f e r e n t  f a sh ion .  Th i s  c h a r t  u s e s  a s e m i - l o g a r i t h m i c  

s c a l e ,  so  tha t  we m a y  see  the r a t e  of g rowth  in  d e m a n d  for  e n e r g y  a s  a 

whole and  fo r  the p e t r o l e u m  componen t  and the n a t u r a l  gas  componen t .  

Gas  and to t a l  e n e r g y  have h e r e  been  e x p r e s s e d  in  oi l  e q u i v a l e n t s  on the 

b a s i s  of t h e i r  hea t  con ten t  in  B r i t i s h  t h e r m a l  units. 

The top l ine shows  us  the  i n d i c a t e d  t r e n d  for  e n e r g y  c o n s u m p t i o n  

a s  a whole ,  which  has  been  in  the  p a s t  30 or  40 y e a r s  in the  r a n g e  of 

2 I [4  to 3 p e r c e n t .  If  we m e a s u r e  f r o m  the d e p r e s s i o n  pe r iod ,  i t  looks  

a s  though  our  r e c e n t  t r e n d  i s  f a i r l y  c lose  to 3 p e r c e n t  fo r  e n e r g y  con-  

s u m p t i o n  as  a whole .  When we look at  the p e t r o l e u m  s e g m e n t ,  we see  a 

m u c h  f a s t e r  r a t e  of g rowth  un t i l  f a i r l y  r e c e n t l y .  The s a m e  i s  t r u e  of 

the  n a t u r a l  gas  componen t .  

F o r  a long p e r i o d  of t i m e  the c o n s u m p t i o n  of o i l  in  the Uni t ed  S ta t e s  

i n c r e a s e d  a t  about  5 p e r c e n t  a y e a r ,  and  n a t u r a l  ga s  i n c r e a s e d  a t  about  
the 

6 p e r c e n t  a y e a r .  T h i s  p e r i o d  was ,  of c o u r s e , / o n e  in  wh ich  oi l  and gas  

w e r e  bu i ld ing  up t h e i r  p a r t i c i p a t i o n  in  the e n e r g y  m a r k e t .  T h e y  can con-  

t inue  to g row f a s t e r  ~_han e n e r g y  as  a whole on ly  so  long a s  t hey  a r e  t ak ing  
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an i n c r e a s i n g  s h a r e  of the m a r k e t .  When they  r e a c h  the s tage  where  
a r e  

they/now,  where  t h e i r  p o t e n t i a l  expans ion  in the m a r k e t  has  m o r e  o r  l e s s  

a p p r o a c h e d  s a t u r a t i o n ,  i t  b e c o m e s  m u c h  m o r e  d i f f icul t  for  t h e m  to in -  

c r e a s e  m o r e  r a p i d l y  than  to ta l  e n e r g y  consumpt ion .  

In fact ,  i t  s e e m s  l i ke ly  tha t  o i l  consumpt ion  in the fu ture  in the 

Uni ted  Sta tes  m a y  i n c r e a s e  a t  only  about  3 p e r c e n t  a y e a r .  Th i s  y e a r ,  

be ing  a r e c o v e r y  y e a r  a f t e r  a r e c e s s i o n  y e a r ,  the i n c r e a s e  in demand  

wi l l  p e r h a p s  be a round  4 to 4 1~2 p e r c e n t .  But th i s  i s  a l m o s t  pos i t i ve  

p r o o f  t ha t  we no longe r  have a 5 p e r c e n t  trendm b e c a u s e  in a r e c o v e r y  

y e a r  our  r a t e  of g rowth  in demand  should  be h ighe r  than the t r e n d .  

T h e r e f o r e  we can  be r e a s o n a b l y  s u r e  tha t  our  r a t e  of g rowth  t r e n d - w i s e  

for  p e t r o l e u m  is  now l e s s  than  4 p e r c e n t - - p r o b a b l y  about  3 p e r c e n t .  

N a t u r a l  gas  has  r e c e n t l y  e n t e r e d  some  i m p o r t a n t  m a r k e t s  h e r e  

on the E a s t  Coas t  and a l so  on the Nor thwes t ,  and fo r  a t i m e  m a y  cont inue  

to grow f a i r l y  r ap id ly ;  but wi th in  a p e r i o d  of f ive to ten  y e a r s  i t s  g rowth  

too is l i k e l y  to t u r n  downward .  

(Cha r t  7) Le t  us c o n s i d e r  now what  the p r e c e d i n g  i n f o r m a t i o n  t e l l s  

us  about  the deve lopmen t  of o i l  r e s o u r c e s  in the Uni ted  S ta tes .  Th i s  

c h a r t  shows us the r e l a t i o n  be tween  tha t  d e v e l o p m e n t  and  the n u m b e r  of 

we l l s  comp le t ed .  The s t a t i s t i c s  a r e  shown in  the top sec t ion ,  wi th  f ig-  

u r e s  on both  t o t a l  we l l s  completed~ inc lud ing  d r y  ho les  and n a t u r a l  gas  

wel l s ,  and on oi l  we l l s  a lone .  The f i gu re s  a r e  shown f i r s t  for  the long 

i n t e r v a l  up to 1925, and then by 10-yea r  p e r i o d s  t h rough  1945, and e n c o m -  

p a s s i n g  the f ina l  p e r i o d  s t r e t c h i n g  t h r e u g h  1958. 
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The f i g u r e s  on the lef t  show tha t  in  the e a r l y  days  of the o i l  i ndus°  

t r y ,  up to 1925, we deve loped  only  about  19, 000 b a r r e l s  of c rude  o i l  p e r  

t o t a l  we l l  d r i l l ed ,  and only  about  25, 000 b a r r e l s  p e r  oi l  we l l  d r i l l e d .  

T h e r e  was  a s h a r p  change  in  t h i s  p a t t e r n  beg inn ing  wi th  1925, when we 

e n t e r e d  a p e r i o d  of c o n s e r v a t i o n  r e g u l a t i o n s  and i m p r o v e d  t echno logy .  

B r o a d l y  speak ing ,  t h i s  was  the e r a  when we began  w i d e r  s p a c i n g  of w e l l s .  

P r e v i o u s l y  i t  had  been  c u s t o m a r y  to d r i l l  we l l s  v e r y  c lose ,  f r e q u e n t l y  

a l m o s t  on top of e a c h  o ther ,  one to an a c r e  or  even  l e s s .  

In t h i s  m o r e  r e c e n t  pe r iod ,  our  t h i r d  g e n e r a t i o n ,  in  which  t e c h -  

no logy  has  b e c o m e  s u c h  an  i m p o r t a n t  f ac to r ,  the s p a c i n g  of we l l s  has  

changed  v e r y  g r e a t l y .  You can see  f r o m  the f i g u r e s  tha t  t h e r e  was  a 

d r a m a t i c  sh i f t  in  the vo lume  of oi l  deve loped  p e r  wel l ;  and tha t  t h e r e  has  

been  a s u r p r i s i n g l y  s t ab l e  r e l a t i o n  s i nce  1925 in the  amoun t  of o i l  p e r  we l l .  

We see  s o m e  fa l l i ng  off in  the  l a t e s t  pe r iod ,  s i nce  1945, in  the  new o i l  

p e r  t o t a l  wel l ;  about  the s a m e ,  however ,  in  the new oi l  p e r  o i l  we l l .  

Th i s  ques t ion  of what  we get  for  new w e l l s  i s  an e x t r e m e l y  c om ple x  

one.  It  has  l ed  to a lot  of d i s c u s s i o n  and s p e c u l a t i o n  in the i n d u s t r y ,  

tha t  ~ - - , ~ - ~ - ~ _ _ ,  ~-~-~ t h e r e  i s  ev idence  tha t  we m a y  be f ind ing  i t  a 

g r e a t  deal  m o r e  e x p e n s i v e  to develop new r e s o u r c e s .  T h i s  d e s e r v e s  

c a r e f u l  c o n s i d e r a t i o n .  

( C h a r t  8) Our  nex t  c h a r t  t a k e s  our  m o s t  r e c e n t  p e r i o d  and d iv ides  

i t  in to  two p i e c e s  of f ive y e a r s  each,  to s ee  what  we can a s c e r t a i n  about  

t h e s e  t r e n d s .  We take  h e r e  in  the top s e c t i o n  of the  c h a r t  the g r o s s  add i -  

t i ons  to o i l  and gas  r e s e r v e s ,  and we note  f i r s t  of a l l  tha t  t h e r e  has  been  
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a fa l l ing  off in the m o s t  r e c e n t  5 - y e a r  p e r i o d  in the amoun t  of new c rude  

oi l  and new n a t u r a l  gas  l iqu ids .  The d e c r e a s e  has  been  a p p r o x i m a t e l y  

3 b i l l i on  b a r r e l s - - s o m e t l ~ n g  o v e r  a 15 p e r c e n t  d e c r e a s e  in  g r o s s  vo lume .  

However ,  the t h i r d  co lumn of f i gu re s  shows us  tha t  our  deve lopmen t  

of n a t u r a l  gas  has  i n c r e a s e d  s h a r p l y ,  by 30 t r i l R o n  cubic  f e e t - - a  v e r y  

s u b s t a n t i a l  r i s e ,  of m o r e  than  25 p e r c e n t .  When we e x p r e s s  n a t u r a l  

gas  in  t e r m s  of o i l  equ iva l en t  on a hea t  con ten t  b a s i s ,  and add tha t  equ iv -  

a l en t  to the l iquids ,  we f ind tha t  the to t a l  ene rgy ,  as  deve loped  by the 

p e t r o l e u m  indus t ry ,  has  con t inued  to i n c r e a s e  in th i s  l a t e s t  5 - y e a r  p e r i o d .  

The p i c t u r e  i s  no t  quite as  g loomy  as  when we e r r o n e o u s l y  looked  at  

r e s u l t s  on ly  in t e r m s  of l iqu ids .  Af t e r  all~ th i s  i n d u s t r y  i s  engaged  in 

the e x p l o r a t i o n  fo r  and deve lopmen t  of both oi l  and gas,  and not  on ly  in 

liquids, 

There is more to the story, however, as shown by the bottom sec- 

tlon of the chart. The number of wells drilled has increased in the most 

recent 5-year period by something more than 20 percent above the prev- 

ious 5-year period. So that the results per well have shown a falling off. 

There are several factors in operation in this most recent 5-year 

period that have a bearing on this development. Perhaps the most impor- 

tant of all is the introduction of a new technique called fracturing, that 

the industry has applied to areas of fairly shallow production--to go 

back in and develop what were previously considered non-commercial 

deposits of oil. This has led to the drilling of many shallow wells that 

have tended to pull down the average results per well. There is some 
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in  r e a l  t e r m s  
1948. It  i s  i n t e r e s t i n g  to note that~che p r i c e  of c rude  o i l  c u r r e n t l y  i s  

about  the s a m e  as  the a v e r a g e  tha t  p r e v a i l e d  in the  f i r s t  q u a r t e r  of the 

20th cen tu ry ,  f r o m  1900 up t i l l  1926. 

The bo t tom s e c t i o n  of th i s  c h a r t  shows  the r e a l  r e t a i l  p r i c e  of 

g a s o l i n e  in  cons t an t  d o l l a r s ,  exc lud ing  e x c i s e  t a x e s .  Tha t  r e a l  p r i c e  
l owes t  

i s  now in the r a n g e  of 20 cen t s  a g a l l o n - - a b o u t  the ~ tha t  has  been  

e x p e r i e n c e d - - r o u g h l y  ha l f  of what  the r e a l  p r i c e  of g a s o l i n e  was  s o m e  

40 y e a r s  ago.  Th i s  i s  qui te  an a c h i e v e m e n t  fo r  an i n d u s t r y  tha t  ha s  

e x p e r i e n c e d  such  an e x p a n s i o n  of i t s  r e s o u r c e s  as  we have  s e e n  in t h i s  

l a s t  g e n e r a t i o n  tha t  i s  of p a r t i c u l a r  i n t e r e s t  to u s .  

( C h a r t  10) We wi l l  look b r i e f l y  a l so  on t h i s  nex t  c h a r t  a t  the r e a l  

p r i c e s  of n a t u r a l  gas ,  b e c a u s e  t h e r e  has  been  so  m u c h  d i s c u s s i o n  in  

r e c e n t  y e a r s  of the  r i s i n g  p r i c e  of n a t u r a l  gas  in  connec t ion  wi th  the con-  

t r o v e r s y  ove r  the r e g u l a t i o n  of p r i c e s  pa id  to p r o d u c e r s  on t h e i r  i n t e r s t a t e  

sales. 

The price of gas has gone up in real terms, but from a very low 

level that prevailed at the end of World War II to a level that is still 

below the average of the 1930is. The bottom llne on this chart shows the 

price at the well, and that has shown a reasonably modest rise from the 

low l e v e l s  a t  about  1948 and  ~ x  1949. 

The s h a r p e s t  r i s e  in  p r i c e  has  o c c u r r e d  at  the point  of consumpt ion ,  

and th i s  has  been  i n f l u e n c e d  by  the e x t e n s i o n  of Lines to new a r e a s  f a r  

r e m o v e d  f r o m  the point  of p roduc t ion ;  so tha t  the t r a n s p o r t a t i o n  and d i s -  

t r i b u t i o n  c o s t s  b e c o m e  a m a j o r  f a c t o r  in  the d e l i v e r e d  p r i c e  to the c o n s u m e r .  
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If  you look at  the c los ing  f i g u r e s ,  you can  s e e  tha t  the d e l i v e r e d  p r i c e  of ga s  

to c o n s u m e r s  i s  r ough ly  four  t i m e s  as  m u c h  as  the p r i c e  r e c e i v e d  by  

p r o d u c e r s  a t  the point  of p roduc t ion .  In o the r  w o r d s ,  the cos t s  of 

t r a n s p o r t a t i o n  and  d i s t r i bu t ion  a r e  t h r e e  t i m e s  as  big  a f a c t o r  in the 

u l t i m a t e  p r i c e  pa id  as  the cos t  of the gas  i t s e l f .  These  l a t t e r  f a c t o r s  

a r e  r e a l l y  s e r v i c e  c h a r g e s  r a t h e r  than c h a r g e s  fo r  the con~rnodity i t s e l f .  

( C h a r t  11) Our  nex t  c h a r t  dea l s  wi th  the r e t u r n s  on ne t  a s s e t s  of 

l ead ing  c o r p o r a t i o n s  in s e l e c t e d  i n d u s t r i e s .  These  f i g u r e s  a r e  p lo t t ed  

f r o m  the s t a t i s t i c s  tha t  have  been  pub l i shed  o v e r  a long p e r i o d  of tlxne 

by  the F i r s t  Na t iona l  Ci ty  Bank of New York .  

The h e a v y  l lne on p e t r o l e u m  r u n s  p r e t t y  m u c h  in the c e n t e r  of the 

Lines p lo t ted  h e r e  for  v a r i o u s  m a j o r  i n d u s t r i e s - - a u t o m o b i l e ,  c h e m i c a l ,  

i r on  and s t ee l ,  a l l  m a n u f a c t u r i n g .  The a v e r a g e  r a t e  of  r e t u r n  in th i s  

p e r i o d  of t i m e  has  been  about  14.8 p e r c e n t  fo r  p e t r o l e u m  and about  14.1 

p e r c e n t  fo r  a l l  m a n u f a c t u r i n g .  

This  b r i n g s  out the point  tha t  the r a t e  of r e t u r n  on i n v e s t m e n t  in 

the p e t r o l e u m  i n d u s t r y  is  not s i gn i f i c an t l y  h ighe r  than  i t  i s  fo r  m a n u f a c -  

t u r i ng  o p e r a t i o n s  in g e n e r a l ,  c o n t r a r y  to the c o m m o n  be l i e f  tha t  the 

oil i n d u s t r y  i s  f abu lous ly  p r o f i t a b l e .  I t  i~s t r u e  tha t  oi l  c o m p a n i e s  r e p o r t  

l a r g e  e a r n i n g s ,  but t he se  l a r g e  e a r n i n g s  have to be c o n s i d e r e d  in r e l a -  

t ion to the s i ze  of the  i n v e s t m e n t .  I t  i s  a l s o  t r u e  tha t  s o m e  o p e r a t o r s  

in p e t r o l e u m  a r e  u n u s u a l l y  s u c c e s s f u l ,  but  th is  m u s t  be c o n s i d e r e d  in 

r e l a t i o n  to the f ac t  tha t  m a n y  Ekk o p e r a t o r s  in p e t r o l e u m  e x p e r i e n c e  

s e r i o u s  l o s s e s .  We n e v e r  h e a r  about  the o p e r a t o r s  who go out of 
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b u s i n e s s ,  who lose  a l l  of t h e i r  funds on d r y  h o l e s .  We only  h e a r  about  

the unusua l  s u c c e s s e s j  and then only  while  t hose  o p e r a t o r s  a r e  s u c c e s s -  

ful .  

F o r  example ,  I tm s u r e  tha t  a l l  of you wi l l  r e m e m b e r  r e a d i n g  about  

Glenn M c C a r t h y  in  h is  heydayj  when he was  bu i ld ing  the F a i r m o n t  Hotel ;  

but  I v e n t u r e  to s a y  tha t  v e r y  few of you have kept  up wi th  the subsequen t  

deve lopmen t  in  M r .  M c C a r t h y ' s  fo r tune .  Th i s  i s  an  i l l u s t r a t i o n  of 

the p r o b l e m  the i n d u s t r y  f aces  in ge t t ing  a c r o s s  to the publ ic  a b a l a n c e d  

p e r s p e c t i v e  of what  the r e s u l t s  a r e  on i t s  t o t a l  o p e r a t i o n s .  This  c h a r t  

shows you tha t  on the a v e r a g e  the r e t u r n s  on i n v e s t m e n t s  in  t h i s  i n d u s t r y  

a r e  s u r p r i s i n g l y  c o m p a r a b l e  wi th  what  t hey  a r e  in o the r  i n d u s t r i e s .  

(Cha r t  12) We tu rn  now f r o m  a c o n s i d e r a t i o n  of s t r i c t l y  d o m e s t i c  

p r o b l e m s  of the p e t r o l e u m  i n d u s t r y  to a b r o a d e r  a n a l y s i s  of the r e l a t i o n -  

sh ip  of the Uni ted  S ta tes  i n d u s t r y  in  wor ld  a f f a i r s .  Our next  c h a r t  shows  

the e s t i m a t e d  r e s e r v e s  of l iquid  h y d r o c a r b o n s  in the  f r e e  w o r l d  as  of 

1957. The f i g u r e s  u sed  in t h i s  c h a r t  a r e  those  p r e s e n t e d  by the f amous  

geo log i s t  Wal l ace  P ra t t  to the Jo in t  C o m m i t t e e  on A t o m i c  E n e r g y ,  and 

a r e  s o m e w h a t  h i g h e r  fo r  f o r e i g n  a r e a s  than  f r e q u e n t l y  c a r r i e d  in the 

pub l i shed  l i t e r a t u r e .  

The b a r  on the l e f t - h a n d  s ide  of the c h a r t  shows  ~ r e s e r v e s  in 

the Uni ted  S ta tes  for  c rude  o i l  and n a t u r a l  gas  l iqu ids  of a p p r o x i m a t e l y  

36 b i l l i on  b a r r e l s  in  1957. The o the r  w e s t e r n  h e m i s p h e r e  r e s o u r c e s  

at  tha t  t ime  were  e s t i m a t e d  at  34 biLLion b a r r e l s ,  p r i n c i p a l l y  Venezue la  

and Canada .  The e a s t e r n  h e m i s p h e r e  r e s e r v e s ,  a c c o r d i n g  to M r .  l~r~tt, 
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a r e  r a t e d  a t  230 b i l l i on  b a r r e l s  for  the Middle  E a s t  and a s m a l l  s e g m e n t  

of a p p r o x i m a t e l y  10 b i l l i on  b a r r e l s  for  the r e s t  of the e a s t e r n  h e m i s p h e r e .  

O b v i o u s l y  in  vo lume  the o i l  r e s o u r c e s  of the e a s t e r n  h e m i s p h e r e  

c o n s i d e r a b l y  dwar f  t hose  of the  w e s t e r n  h e m i s p h e r e .  But  we m u s t  c o n -  

s i d e r  t he se  a l s o  in  r e l a t i o n  to popula t ion .  In t e r m s  of popula t ion  the dif -  

f e r e n c e s  a r e  not  so  g r e a t .  At the bo t tom of the  c h a r t  we can  see  tha t  

the b a r r e l s  of r e s e r v e  p e r  cap i t a  a r e  211 in  the Uni t ed  S ta tes ,  162 for  

o the r  w e s t e r n  h e m i s p h e r e °  and 166 for  the f r e e  e a s t e r n  h e m i s p h e r e .  In 

o the r  words ,  the Uni t ed  S ta t e s  i s  not ,  a s  we a r e  s o m e t i r ~ e s  i n c l i n e d  to 

th ink,  a "have  not"  na t ion  in  t e r m s  of p e t r o l e u m  r e s o u r c e s .  I t  has  deve l -  

oped i t s  r e s o u r c e s  m o r e  i n t e n s i v e l y  and u t i l i z e d  them m u c h  m o r e  f r e e l y  

than  fo r e ign  a r e a s .  

( C h a r t  13) Our  nex t  c h a r t  dea 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  

in  the f r ee  wor ld  in  1957., Aga in  we see  the f i g u r e s  for  the Uni t ed  S ta t e s ,  

fo r  o the r  w e s t e r n  h e m i s p h e r e ,  and for  the e a s t e r n  h e m i s p h e r e .  

The Uni ted  S ta t e s ,  of c o u r s e ,  i s  the  dominan t  c o n s u m e r  of p e t r o l -  

eum.  I t s  consumpt ion  of p e t r o l e u m  p e r  c ap i t a  amoun ted  to 18o 8 b a r r e l s ,  

o the r  w e s t e r n  h e m i s p h e r e  3 .8  b i l l ion  b a r r e l s ,  and f r e e  e a s t e r n  h e m i s -  

p h e r e  1o 3 b i l l i on  b a r r e l s °  In t e r m s  of c o n s u m p t i o n  we do use  a g r e a t  

dea l  m o r e  o i l  p e r  cap i t a  than  people  in  the r e s t  of the wor ld .  

The r a t e  of g r o w t h  in  consumpt ion ,  however ,  i s  i n c r e a s i n g  m u c h  

m o r e  r a p i d l y  a b r o a d  than  in  the Uni ted  S t a t e s .  We have  an e c o n o m y  tha t  

a l r e a d y  i s  h igh ly  dependen t  on oil ,  w h e r e a s  E u r o p e  and m o s t  of the  r e s t  

of the w o r l d  s t i l l  has  a g r e a t  d i s t ance  to go in  the  fu l l  u t i l i z a t i o n  of e n e r g y  
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resources, particularly petroleum, to increase standards of living. 

(Chart 14) Our next chart shows world crude oil production since 

1900 for the United States, other western hemisphere, eastern hemis- 

phere, and the Russian-dominated areas. The United States clearly 

dominates the portion of the chart up until the period after World War If. 

Since then the United States has continued to expand its production, but 

the chart makes it quite clear that the major increase has occurred in 

foreign areas. This has been due to tremendous discoveries outside of 

the United States. These discoveries have been used principally to supply 

oil to foreign areas, but they have also created additional volumes of 

imports into the United States. 

The figures for Russia represent the commonly accepted statistics, 

although we have to recognize that our information on Russia is not very 

good. We do know, however, that Russia is engaged in a rather intensive 

drive to increase its production of petroleum and natural gas. We know 
i m p o r t a n t  

tha t  i t  has  deve loped taew a r e a s  to s u p p l e m e n t  the p roduc t i on  f rom the 

g r e a t  Baku a r e a  tha t  fo r  so long was  i t s  p r i m a r y  s o u r c e  of p roduc t i on .  

( C h a r t  15) Our  l a s t  c h a r t  dea l s  wi th  the m a j o r  t a n k e r  r o u t e s  of 

the wor ld ,  to ca l l  you r  a t t en t ion  to the d i s t a n c e s  invo lved  in  t r a n s p o r t a -  

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

c o n s u m i n g  c e n t e r s .  

You a r e  a w a r e ,  of c o u r s e ,  t ha t  t h e r e  i s  a g r e a t  m o v e m e n t  of ol l  

by  t a n k e r  f r o m  both the Gulf  C o a s t  and f r o m  V e n e z u e l a  to the  E a s t e r n  

C o a s t  of the Uni ted  S t a t e s .  Routes  I and 2 on t h i s  c h a r t  show you the 
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d i s t a n c e s  to New York  f r o m  t h e s e  two s o u r c e s  of supp ly .  They  a r e  

r e l a t i v e l y  c lo se  in  d i s t a n c e .  They  a r e  e x p o s e d  to about  the  s a m e  r i s k s  

in t e r m s  of i n t e r r u p t i o n  by  s u b m a r i n e  w a r f a r e .  

As  we look at  s o m e  of the  o the r  t a n k e r  r o u t e s  t h roughou t  the wor ld ,  
l o n g e r  

we can  see  tha t  t h e y  a r e  c o n s i d e r a b l y  X ~ - - s o m e  of t h e m  ha l f  way  a r ound  

the wor ld ;  and tha t  t h e y  a r e ,  of c o u r s e ,  qui te  v u l n e r a b l e  to i n t e r r u p t i o n .  

The m o v e m e n t  t h rough  the Suez C a n a l  i s  s u s c e p t i b l e  to d i s r u p t i o n  by  

the c l o s u r e  of the cana l ,  a s  we l l  a s  by  o the r  t y p e s  of o p e r a t i o n .  We 

a r e  a w a r e  of the  fac t  tha t  R u s s i a  has  c o n c e n t r a t e d  on the d e v e l o p m e n t  

of s u b m a r i n e s ,  and we can we l l  r e m e m b e r  the  t e r r i f i c  i m p a c t  tha t  sub -  

m a r i n e s  had on the m o v e m e n t  of o i l  du r ing  W o r l d  W a r  If.  

The potent ia~ d i s r u p t i o n  of s o u r c e - o f - e n e r g y  s u p p l i e s  i s ,  of c o u r s e ,  
ha s  

a m a t t e r  of c o n c e r n  in  p e a c e t i m e  a s  we l l  a s  in  w a r .  Th i s  ~ g iven  g r e a t  s t im ~-  

u lus  and i n t e r e s t  in  the r e s o u r c e s  of the S a h a r a  a~rea. You a r e  a l l  f a m i l i a r  

wi th  the d e v e l o p m e n t s  in  A l g e r i a  and Libya ,  which  give p r o m i s e  of p r o -  

r i d i n g  i m p o r t a n t  new p roduc t i on  to supp ly  the E u r o p e a n  m a r k e t  f r o m  

s o u r c e s  tha t  a r e  w e s t  of the  Suez Cana l  and  not s u b j e c t  to i n t e r r u p t i o n  

a t  tha t  poin t .  

You a r e  a l s o  a w a r e  of the  fac t  tha t  G r e a t  B r i t a i n  b e c a m e  v e r y  m u c h  

m o r e  i n t e r e s t e d  in  the d e v e l o p m e n t  of n u c l e a r  power  a f t e r  the Suez Cana l  

inc iden t ;  tha t  a n u m b e r  of E u r o p e a n  c o u n t r i e s  a r e  c o n c e r n e d  about  t h e i r  

i n c r e a s i n g  dependence  on oi l  f r o m  the Middle  E a s t .  
c u r s o r y  

Th is  ~ r e v i e w  by  m e a n s  of s t a t i s t i c s  and  c h a r t s  m e r e l y  

s e t s  the b a c k g r o u n d  for  c o n s i d e r a t i o n  of m a n y  p r o b l e m s  tha t  w i l l  come up 
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fo r  y o u r  d i s c u s s i o n  l a t e r  in  the  day .  T h e r e  a r e  a few p r o b l e m s  t h a t  

I wou ld  l i ke  to  t o u c h  on now, b e c a u s e  t h e y  a r e  so  m u c h  in  the  pub l i c  

m i n d .  

P e r h a p s  the  one of g r e a t e s t  i n t e r e s t  to you  8 e n t l e m e n  i s  the  q u e s -  

t i o n  of i m p o r t s .  In y o u r  r e a d i n g  m a t e r i a l s  I a m  s u r e  you have  b e e n  e x -  

p o s e d  to  s o m e  of the  d o c u m e n t s  d e a l i n g  w i t h  t h i s  q u e s t i o n ,  i n c l u d i n g ,  

I hope ,  the  r e p o r t  of the  C a b i n e t  C o m m i t t e e  to the  P r e s i d e n t  r e c o m m e n d -  

ing  the  i m p o s i t i o n  of c o n t r o l  on i m p o r t s  fo r  r e a s o n s  of n a t i o n a l  s e c u r i t y .  

T h i s  i s  one of the  m o s t  c o n t r o v e r s i a l  q u e s t i o n s  and  one t h a t  i s  p r o b -  

a b l y  h a r d e s t  f o r  p e o p l e  to u n d e r s t a n d .  I know t h a t  the  c o m m o n  v i e w  i s  

t h a t  i f  we a r e  c o n c e r n e d  abou t  o u r  r e s o u r c e s ,  we s h o u l d  do e v e r y t h i n g  

we c a n  to c o n s e r v e  t h e m  b y  u s i n g  f o r e i g n  o i l  w h i l e  i t  i s  a v a i l a b l e .  I t  

s e e m s  l i ke  a v e r y  l o g i c a l  c o u r s e  of a c t i o n  u n t i l  we a n a l y z e  i t  c a r e f u l l y  

and  t r y  to ge t  a t  wha t  we m e a n  b y  c o n s e r v i n g  r e s o u r c e s .  

I f  we cou ld  s i m p l y  u s e  f o r e i g n  o i l  w i t h o u t  a f f e c t i n g  the  d e v e l o p m e n t  

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

o b s e r v a t i o n  would  s e e m  r e a s o n a b l y  s o u n d .  H o w e v e r ,  i t  i s  p e r f e c t l y  

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

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

o p m e n t  of  new r e s o u r c e s ,  i t  m a y  w e l l  p l a c e  u s  i n  a p o o r e r  p o s i t i o n  to 

s u p p l y  o i l  f r o m  d o m e s t i c  r e s o u r c e s  in  the  f u t u r e  t h a n  we wou ld  be  i f  

we c o n t i n u e d  w i t h  o u r  t r a d i t i o n a l  p o l i c y  a n d  w i t h  the  p o l i c y  o# r e s t r i c t i o n  

of i m p o r t s .  
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I doubt tha t  I am going to change  a n y  op in ions  on th i s  on the p a r t  

of any  of the p a r t i c i p a n t s  in  the  p a n e l s  o r  the Co l l ege ,  but p e r h a p s  we 

m a y ,  as  one of the  p r o f e s s o r s  a t  the H a r v a r d  B u s i n e s s  School  s a y s ,  

r e a r r a n g e  y o u r  p r e j u d i c e s  s o m e w h a t  on the poin t .  

I th ink  the c r u x  to t h i s  ques t ion  i s  r e a l l y  w h e t h e r  we th ink  tha t  

the Uni ted  S ta t e s  i s  beg inn ing  to run  s h o r t  of oi l .  F r e q u e n t l y  we a r e  

i n c l i n e d  to jump to the c o n c l u s i o n  tha t  i t  i s  by  t h e s e  n ice  l i t t l e  c h a r t s  

tha t  plot  the fu tu re  of the o i l  i n d u s t r y  in  the Uni t ed  S t a t e s  f r o m  now 

to the y e a r  2100. Z would l lke  to cau t ion  you a g a i n s t  t h e s e  s t a t i s t i c a l  

p r o j e c t i o n s  into  the  inde f in i t e  fu tu re .  T h e y  have  so  m a n y  a s s u m p t i o n s  

i n h e r e n t  in t h e m  tha t  t hey  cannot  be r e l i e d  upon as  s i g n i f i c a n t  gu ides  

for  po l i cy .  

L a s t  y e a r  I be l i eve  a p a r t i c i p a n t  in one of the  s e s s i o n s  concluded~ 

"Wel l ,  t h i s  looks  p r e t t y  good for  the  nex t  25 y e a r s ,  but what  about  the  

next  hund red  y e a r s ? "  I td l ike  to r e m i n d  you tha t  a h u n d r e d  y e a r s  ago 

the people  who w e r e  w o r r y i n g  about  e n e r g y  for  the nex t  hund red  y e a r s  

w e r e  those  engaged  in  s e a r c h i n g  for  wha le  oil;  and in  a h u n d r e d  y e a r s  

t i m e  we have s e e n  what  c h a n g e s  have  o c c u r r e d  to the~c b u s i n e s s  as  a 

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

Dontt  f o r g e t  a l so  tha t  you have s o m e  o t h e r  c l a s s e s  coming  a long  
s o l u t i o n s  

in  the y e a r s  to come  tha t  m a y  be not  s a t i s f i e d  wi th  you r  ~ to 

t he se  p r o b l e m s  for  the nex t  hund red  y e a r s  and m a y  l ike  to have s o m e t h i n g  

to work  on t h e m s e l v e s .  

On the ques t i on  of what  our  r e s o u r c e s  w i l l  be fo r  the  fu tu re ,  I would 
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l ike  to c a l l  a t t en t ion  s i m p l y  to s tud i e s  by the U. S. Geo log ica l  Survey,  

D e p a r t m e n t  of the I n t e r i o r ,  R e s o u r c e s  fo r  the  Fu tu re ,  which  ind i ca t e  

t ha t  we have a v e r y  l a r g e  r e s o u r c e  base  to d raw on.  Actually~ when we 

s a y  tha t  we have 36 b i l l l on  b a r r e l s  of l iqu ids  in s ight ,  w e l r e  g iv ing  you 
i s  

a v e r y  c o n s e r v a t i v e  f igure  tha t  we can a b s o l u t e l y  g u a r a n t e e  ~ going 

to be d e l i v e r e d ,  but  i s  by no m e a n s  a t rue  m e a s u r e  of a l l  tha t  can  be 

d e l i v e r e d  f r o m  our  known f i e ld s .  B e a r  in  m i n d  tha t  th i s  i s  b a s e d  on 

what  can be r e c o v e r e d  wi th  ex i s t i ng  p r a c t i c e s  and t echno logy  ~ at  

ex i s t i ng  p r i c e  l e v e l s .  

Again,  the a s s u m p t i o n  of t e chno logy  c o m e s  in .  We a l i  know tha t  

our  t e chno logy  is  i m p r o v i n g  g r ea t l y ,  and the p r o c e s s e s  for  ge t t ing  m o r e  

oi l  out of ex i s t i ng  r e s e r v o i r s  a r e  unde rgo ing  v e r y  i m p o r t a n t  changes  r i g h t  

now tha t  p r o m i s e  us g r e a t  add i t iona l  r e c o v e r y  f r o m  e x i s t i n g  f i e l d s .  

I t  i s  t r ue  tha t  we a r e  faced  wi th  having  to d r i l l  d e e p e r .  It  i s  t r u e  

tha t  we a r e  having  to look in m o r e  r e m o t e  and m o r e  expens ive  a r e a s ,  

such  as  o f f shore  and A l a s k a .  But oulr t e chno logy  i s  a l s o  a t  work,  as  i t  

has  been  th roughou t  the h i s t o r y  of the  i ndus t ry ,  to o f f se t  some  of t hese  

d e v e l o p m e n t s .  

It  i s  a l so  t r ue  tha t  the i n d u s t r y l s  t e chno logy  i s  fu l ly  adequate  to 
i 

space  wel l s  m u c h  m o r e  w ide ly  than  we have s p a c e d  them in  the  pas t ;  

so  tha t  we can  develop r e s o u r c e s  wi thout  any  m a j o r  change in t e c h n o l o g y  

a t  l ower  cos t  than  we a r e  deve lop ing  t hem today .  This  wi l l  t ake  some  

i m p r o v e m e n t  of our  State c o n s e r v a t i o n  r e g u l a t i o n s ,  but i t  i s  the type 

of i m p r o v e m e n t  t ha t  has  been  going on for  a long t i m e .  
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S p e a k i n g  of c o n s e r v a t i o n  r e g u l a t i o n s ,  I know t h a t  m a n y  p e o p l e  look  
m e r e l y  

upon t h e m / a s  a p r i c e - f i x i n g  d e v i c e .  I wou ld  l i ke  to  c a l l  y o u r  a t t e n t i o n  

to the  e v i d e n c e  of  the  c h a r t s ,  w h i c h  s h o w s  the  s h a r p  c h a n g e  in  d e v e l o p -  

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

i n t r o d u c e d .  I wou ld  l ike  to  p o i n t  out  to  you  t h a t  c o n s e r v a t i o n  h a s  m a d e  

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

I t  h a s  m a d e  i t  p o s s i b l e  a l s o  f o r  u s  to r e c o v e r  m o r e  o i l  th_~n cou ld  be  r e -  

c o v e r e d  by  the  o l d e r  p r o d u c t i o n  t e c h n i q u e s .  T h e r e f o r e ,  c o n s e r v a t i o n  

h a s  m a d e  m o r e  o i l  a v a i l a b l e  to u s  a t  l o w e r  c o s t  and  l o w e r  p r i c e s ,  a s  

we h a v e  s e e n  f r o m  the  c h a r t s .  

T h e r e  a r e  o t h e r  q u e s t i o n s  t h a t  I a m  s u r e  we w i l l  be t a l k i n g  abou t  

i n  the  s e s s i o n s ,  bu t  I d o n ' t  w a n t  to t ake  an  undue  a m o u n t  of y o u r  t i m e  

h e r e  a t  the  m o m e n t .  I wou ld  l ike  in  c o n c l u s i o n  to  t a l k  b r i e f l y  abou t  wha t  

I s e e  a h e a d  fo r  the  d o m e s t i c  i n d u s t r y  a n d  f o r  the  w o r l d  i n d u s t r y .  

I t h i n k  the  d e m a n d  f o r  p e t r o l e u m  in  the  U n i t e d  S t a t e s  w i l l  p r o b a b l y  
a 

i n c r e a s e  a t  ~t~ r a t e  of o n l y  abou t  3 p e r c e n t  a y e a r .  Now, t h a t  s o u n d s  

s m a l l ,  but  i t  m e a n s  t h a t  y o u r  d e m a n d  a p p r o x i m a t e l y  d o u b l e s  i n  s o m e -  

t h i n g  l e s s  t h a n  25 y e a r s  t i m e .  But  t h i s  i s  a c h a n g e ,  b e c a u s e  a t  a 5 p e r -  

to  w h i c h  we have  b e e n  a c c u s t o m e d ,  d e m a n d  wou ld  double  

So the  doub l i ng  p r o c e s s  i s  g o i n g  to t a k e  a good d e a l  l o n g e r  

c e n t  g r o w t h ,  

in  15 y e a r s .  

in  the  f u t u r e  t h a n  i t  h a s  in  the  p a s t .  

T h i s  h a s  a b e a r i n g  on ou r  r e q u i r e m e n t s .  I t  h a s  a b e a r i n g  on ou r  

p r e s e n t  p r o b l e m s ,  b e c a u s e  we have  the  p r o b l e m  of  an  i n d u s t r y  t h a t  h a s  

b e e n  g e a r e d  up to a 5 p e r c e n t  g r o w t h  a d j u s t i n g  i t s e l f  to  t h i s  new 3 p e r c e n t  
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growth .  I ts  the ques t ion  of i n e r t i a  and m o m e n t u m .  

As for  r e s o u r c e s ,  a m e r e  cont inua t ion  of the r a t e  of deve lopmen t  

of r e s o u r c e s  t ha t  we have  had  in  the  p a s t  twen ty  y e a r s  would p rov ide  

us  wi th  r o u g h l y  t h r e e - q u a r t e r s  of what  we wi l l  p r o b a b l y  need  to add ove r  

the next  twen ty  y e a r s .  

The i m p r o v e m e n t s  in  t e chno logy  tha t  we a r e  t a l k ing  about  wi th  

r e s p e c t  to old  f i e lds  and  new f i e lds  give us  r e a s o n  for  some  conf idence  

t ha t  we can cont inue  to keep  pace  in our  d o m e s t i c  d e v e l o p m e n t s  wi th  

the fu tu re  g rowth  of demand  i f  we want  to do i t .  T h i s  m a y  not  be the 
i t  

c h e a p e s t  way.  C o n c e i v a b l y  we m i g h t  d o / c h e a p e r i f  we wan ted  to r e l y  

m o r e  h e a v i l y  on f o r e i g n  o i l ,  But  we would h a v e - ~  pay  a p r i c e  in t e r m s  

of r i s k s  and in  t e r m s  of what  the cos t  m i g h t  be of an i n t e r r u p t i o n  of our  

supp ly ,  You wi l l  r e c a l l  how g r e a t l y  we w e r e  c o n c e r n e d  about  the  e f f e c t s  

of the c lo s ing  o f  the Suez C a n a l  on the E u r o p e a n  e c o n o m y  in the w i n t e r  
and V e n e z u e l a  w e r e  

of 1956-57 and how fo r tuna t e  i t  was  tha t  the Un i t ed  S t a t e s ~  able  to 

s u p p l y  add i t i ona l  q u a n t i t i e s  so tha t  E u r o p e  did not  s u f f e r  any  i n t e r r u p -  

t ion of i t s  e c o n o m i c  d e v e l o p m e n t .  

In the w o r l d  we f o r e s e e  a f a i r l y  r a p i d  g rowth  of d e m a n d  in f o r e i g n  

a r e a s ,  of p r o b a b l y  6 o r  7 p e r c e n t ,  and an abundance  of s u p p l y  to m e e t  

those  d e m a n d s .  You a l l  know the t r e m e n d o u s  d r ive  of the people  of 

the w o r l d  for  h i g h e r  s t a n d a r d s  of l iv ing,  for  i m p r o v e d  economieS .  Th is  

d r ive  can  m a t e r i a l i z e  s u c c e s s f u l l y  on ly  i f  g r e a t e r  q u a n t i t i e s  of e n e r g y  

a r e  u s e d  to m u l t i p l y  m a n f s  p r o d u c t i v e  c a p a c i t y .  

Oi l  and gas  a r e  going to cont inue to be the founda t ions  of e c o n o m i c  
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p r o g r e s s  for  a long t i m e  to c o m e .  I s u s p e c t  they  wi l l  cont inue  to be 

quite i m p o r t a n t  to you in  m i l i t a r y  o p e r a t i o n s  fo r  a t  l e a s t  a g e n e r a t i o n  

even  in th i s  age of n u c l e a r  power  and i n t e r c o n t i n e n t a l  m i s s i l e s .  Af t e r  

a l l ,  we have a t r e m e n d o u s  i n d u s t r i a l  comp lex  tha t  needs  the c h e a p e s t  

and be s t  f o r m  of e n e r g y  to o p e r a t e ,  and o i l  and gas  wi l l  cont inue  to 

supp ly  tha t  f o r m  of e n e r g y  fo r  a long t i m e  to c o m e .  

Thank you.  

COL.  BLACK: Dr .  Gonzalez  i s  r e a d y  fo r  your  q u e s t i o n s .  

QUESTION: Would you give us  your  j udgmen t  of the in f luence  on 

the i n d u s t r y ' s  pos i t i on  in th i s  m a t t e r  of the i m p o r t a t i o n  of o i l  tha t  the 

annua l  s t a t e m e n t  to the s t o c k h o l d e r s  migh t  have  a t  the end of the y e a r  ? 
l ike to 

DR. GONZAI,EZ:  

QUESTION: Well ,  

Would y o u / c l a r i f y  tha t  a l i t t l e  m o r e  s p e c i f i c a l l y ?  

y o u ' r e  in b u s i n e s s  to make  m o n e y  and t h e r e  i s  

DR. 

i m p o r t e d  

b e a r i n g  on a n u m b e r  of thingS, 

some  i nd i ca t i on  tha t  i m p o r t e d  o i l  m igh t  be s o m e w h a t  l e s s  expens ive  

than l o c a l l y  p r o d u c e d  oi l .  Th i s  m a y  or  m a y  not  have a b e a r i n g  on the 

i n d u s t r y ' s  ac t ion .  

GONZAT.EZ~ I th ink  i t ' s  qui te  obvious  tha t  the amoun t  of 

has  
oi l  ~ a b e a r i n g  on i n d u s t r y  ac t ion .  I t  would  have a 

Le t  us  p r e s u m e  for  the m o m e n t  t ha t  we would i m p o r t  enough o i l  

to r educe  the p r i c e  of c rude .  C l e a r l y  t h i s  would a f fec t  p ro f i t  m a r g i n s .  

It would a f fec t  c a s h  f lows.  It  would a f fec t  your  i ncen t ive  to spend  m o n e y  

for  e x p l o r a t i o n  and d r i l l i n g .  What  the ne t  of tha t  would be on the 

f i n a n c i a l  r e p o r t s  I c a n ' t  t e l l  you, but I can  t e l l  you tb~t m y  c o m p a n y  fo r  
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one would c e r t a i n l y  r edu ce  i t s  e x p e n d i t u r e s  for  e x p l o r a t i o n  and d r i l l i n g  

i f  we had d e v e l o p m e n t s  tha t  made  i t  any  l e s s  p ro f i t ab l e  to p roduce  d o m e s t i c  

o i l .  

QUESTION: Do you have any  f i g u r e s  on the r e l a t i v e  p roduc t i on  of 

ga so l ine  fo r  a u t o m o b i l e s  v e r s u s  engine  o i l  and why i t  i s  t ha t  a qua r t  of 

o i l  cos t s  as  m u c h  as  or  m o r e  than  a ga l lon  of ga so l i ne  ? 

DR. GONZAT,F.Z: Well ,  the p r o c e s s e s  for  m a k i n g  l u b r i c a t i n g  

oi l  a r e  a g r e a t  dea l  m o r e  complex  than  those  fo r  m a k i n g  gaso l ine ;  and 

the vo lumes ,  of c o u r s e ,  a r e  c o m p l e t e l y  d i f f e r en t .  The y l e l d  of ga so l i ne  

f r o m  a b a r r e l  of c rude  oi l  i s  a p p r o x i m a t e l y  45 p e r c e n t ,  and the y i e ld  of 

l u b r i c a t i n g  oi l  f r o m  a b a r r e l  m u s t  be in the r ange  of 1 o r  2 p e r c e n t .  So 

the d i f f e r ence  in vo lume ,  p lus  the d i f f e r ence  in p r o c e s s e s - - t h e r e l s  a 

s e l e c t  cut out of c e r t a i n  c r u d e s  tha t  can be made  in to  l u b r i c a t i n g  oi l .  It  

would have to be t r e a t e d  t h r o u g h  m a n y  expens ive  p r o c e s s e s .  F i n a l l y  

t hey  end up be ing  packaged  in  a can,  so  that  you m a y  be s u r e  tha t  youSre 

ge t t ing  a f r e s h  p roduc t  tha t  i s n l t  c o n t a m i n a t e d .  And the whole  p r o c e s s  

i s  sub j ec t  to th i s  g r e a t  m a r k  up tha t  t ake s  p lace  in d i s t r i bu t i on .  The 

r e f l n e r t s  p r i c e  fo r  l u b r i c a t i n g  oi l  i s  not  any th ing  l ike  what  you pay  fo r  i t  

a t  the s e r v i c e  s t a t i on .  It i s  h ighe r ,  of cou r se ,  than  ga so l i ne .  But r e l a -  

t i ve ly  I would s a y  tha t  the lub o i l  ends  up be ing  no m o r e  p r o f i t a b l e  in  

p r o p o r t i o n  to i t s  i n v e s t m e n t  to the r e f i n e r  than  g a s o l i n e .  However ,  to 

the d i s t r ibu t~Y I th ink  i t  i s  c o n s i d e r a b l y  m o r e  p r o f i t a b l e  to s e l l  a ga l lon  

of l u b r i c a t i n g  o i l  than  a ga l lon  of g a s o l i n e .  

QUESTION- Doctor ,  in  v iew of the a d v a n c e m e n t  in  e x p l o r a t i o n  
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t e chn iques ,  can you exp la in  why t h e r e  a r e  s t i l l  so  m a n y  d r y  h o l e s ?  

DR. GONZAT,F,,Z~ I am r e m i n d e d  of Leon  H e n d e r s o n ' s  r e m a r k  

dur ing  Wor ld  War  II when he was be ing  t a l k e d  to about  the p r o b l e m s  of 

the i n d u s t r y  and i t s  cos t  in  d r y  ho les  and he s a i d  tha t  i t t s  an  i m p o v e r i s h e d  

s c i e n c e  tha t  a l l o w ~  the i n d u s t r y  to d r i l l  d ry  ho l e s .  

Le t  m e  m a k e  i t  c l e a r  to you tha t  ou r  e x p l o r a t i o n  t e c h n o l o g y  has  

not  ye t  r e a c h e d  the poin t  whe re  i t  can  loca te  o i l  d i r e c t l y .  The only  th ing  

i t  can loca te  i s  s t r u c t u r e s ,  geo logic  f o r m a t i o n s ,  c o n s i d e r e d  po t en t i a l  

t r a p s  fo r  o i l .  Unfo r tuna te ly ,  when we go to t e s t  t hose  s t r u c t u r e s ,  we 

f r e q u e n t l y  find, (a) e i t h e r  t ha t  o i l  i sn t t  t h e r e ,  o r  (b) tha t  i t ' s  a good dea l  

m o r e  complex  for  us  to loca te  i t s  exac t  pos i t i on  on t h i s  s t r u c t u r e .  

Le t  me  use  an e x a m p l e .  On the Gulf C o a s t  we have a g r e a t  m a n y  
? 

s a l t  d o m e s .  Some of t he se  a r e  what  we ca l l  p i e r c e m e n t  s a l t  domes ,  
the  

tha t  have s e v e r e l y  f r a c t u r e d / f o r m a t i o n s  a r o u n d  t h e m .  They  g e n e r a l l y  

con ta in  oil,  but  jus t  e x a c t l y  w h e r e  on the p e r i m e t e r  of th i s  s a l t  dome 

i s  s o m e t h i n g  tha t  t akes  a good bi t  of d r i l l i ng ;  and in the p r o c e s s  we do 

e n c o u n t e r  these  d r y  ho l e s .  

Unfor tuna te ly ,  the c o v e r i n g  of  a l a rge  a c r e a g e  in the s e a r c h  for  

o i l  i n h e r e n t l y  i nvo lves  us in d r i l l i n g  m a n y  w i l d c a t s - - e x p l o r a t o r y  we l l s .  

We haven t t  r e a l l y  found a way of i m p r o v i n g  our  s u c c e s s  r a t i o  on tha t  

s t r i c t  e x p l o r a t o r y  d r i ] l l ng .  

QUESTION: Doctor ,  

d r i l l i n g  up in A la ska ,  didnl t  i t ?  

DR. GONZAT.~.Z: Yes, 

Humble r e c e n t l y  had some  e x p e r i e n c e  in  
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QUESTION: First, was it really a dry hole; and, second~ ~ what 
does 

/ Humble now think of Alaska? 

DR. GONZAT.F.Z: Well, the hole was dry, 4 million dollars worth, 

to be exact; and temporarily we have lost interest in Alaska. 

QUESTION: Dr. Gonzalez, having been stung once on this predic- 

tion that we would deplete our resources concerning iron ore in the Mesabi 

Range, I wonder if perhaps it would be some advantage to the oil industry 

here in the United States that if they can acquire the crude oil from over- 

seas resources at a lesser price, that ~ perhaps they tap into those 

resources and bring them in here, and then with the savings between that 

price and the U. So price, plus perhaps the saving on the matter of the 
depreciation 

subsidy of 25 to 27 percent/tax release, it might not save enough money 

to permit it to subsidize enough continued exploration regardless of these 

disadvantages. 

DR. GONZALEZ: This is an intriguing idea--that we could use 

these cheap foreign oils in place of our domestic oil and yet continue the 

development of our domestic resources so they would be available in case 

of an emergency. If we had one company owning all domestic oil and 

producing itj what you propose might be feasible. But when you have the 

competitive situation that exists in the industry, it does not seem prac- 

ticable to work it out. 

As you know, we have the problems of the drainage of oil by one 

producer versus another in a field that is competitively developed; so 

that all of them have to produce ratably. And you have the problem that 
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of the i m p a c t  tha t  has  a l r e a d y  been  m e n t i o n e d  of t h e s e  d e v e l o p m e n t s  
p o s s i b i l i t y  

on o the r  c o m p e t i t o r s .  Take ,  fo r  example ,  the ~ tha t  one l a r g e  

o p e r a t o r  m igh t  be wi l l ing  to fo rego  some  d o m e s t i c  p roduc t i on  i f  he we re  

g iven  an e x t r a  quota to i m p o r t  fo r e ign  o i l .  Th is  would give h im conce iv -  

ab ly  a compe t i t i ve  advan tage  ove r  s o m e  of h is  o the r  c o m p e t i t o r s  in  the 

U . S . ,  and they  would i m m e d i a t e l y  be quite unhappy  about  h is  compe t i t i ve  

advan tage .  But beyond  that ,  t h e i r  own incen t ive  to develop r e s o u r c e s  

would be af fec ted ,  you se~ .  

So the p r o b l e m  tha t  we have n e v e r  been  able  to work  out i s  how you 

can  use  th i s  f o r e ign  oi l  wi thout  i m p a i r i n g  the r a t e  of deve lopmen t  of you r  

d o m e s t i c  r e s o u r c e s .  I f  you can f igure  tha t  out, I ' m  s u r e  tha t  t h e r e  wi l l  

be m a n y  people  in the i n d u s t r y  who would l ike  to know i t .  

QUESTION: My ques t ion  has  been  l a r g e l y  a n s w e r e d  by y o u r  l a s t  

a n s w e r .  I was th ink ing  a l s o  of the p o s s i b i l i t y  of a G o v e r n m e n t  subs idy  

in  o r d e r  to c o n s e r v e  our  r e s o u r c e s  in th i s  coun t ry .  Could you give us 

a d o l l a r  f igure  on about  how m u c h  we have spen t  on e x p l o r a t i o n  in th i s  

c o u n t r y  ? 

DR. GONZAT,~Z: The figures on exploration and drilling--because, 

a f t e r  a11, we m u s t  c o n s i d e r  m o s t  of the  d r i l l i n g  as  hav ing  l a r g e l y  an 

e x p l o r a t i o n  and deve lopmen t  c h a r a c t e r - - i n d i c a t e  tha t  t h i s  i n d u s t r y  spends  

be tween  4 and 5 b i l l i on  d o l l a r s  a y e a r  on e x p l o r a t i o n  and deve lopmen t .  

Th i s  i s  a t r e m e n d o u s  amoun t  of m o n e y .  Of c o u r s e  i t  can  only  be c a r r i e d  

on if  you have the f i n a n c i a l  c a s h  flow to w a r r a n t  tha t  k ind of deve lopmen t .  

COL.  BLACK: Thank you v e r y  much,  Dr .  Gonza lez .  I know 
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t ha t  you have bui l t  a v e r y  va luab le  s p r i n g b o a r d  in to  our  fo l lowing s e m i n a r s .  

On b e h a l f  of the  C o m m a n d a n t  and the Col lege ,  thank  you so  m u c h  for  

being with us. 
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