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D r .  D e m i t r i  B. Sh imkin ,  B u r e a u  of the  C e n s u s ,  D e p a r t m e n t  of 
C o m m e r c e ,  was  b o r n  in O m s k ,  S i b e r i a ,  4 J u l y  1916. He r e c e i v e d  
h i s  e d u c a t i o n  in  the  U n i t e d  S t a t e s ,  i n c l u d i n g  the  B . A .  and P h . D .  de -  
g r e e s  f r o m  the  U n i v e r s i t y  of C a l i f o r n i a .  P r i o r  to W o r l d  W a r  II, Dr .  
S h i m k i n  did r e s e a r c h  w o r k  at the U n i v e r s i t y  of C a l i f o r n i a  in  a n t h r o -  
po logy  and e c o n o m i c  g e o g r a p h y  wi th  e m p h a s i s  on W e s t e r n  N o r t h  
A m e r i c a .  He e n t e r e d  the A r m y  on a c t i v e  du ty  in  S e p t e m b e r  1941 and 
s e r v e d  wi th  the  I n t e l l i g e n c e  D i v i s i o n ,  W a r  D e p a r t m e n t  G e n e r a l  Staff,  
and  U. S. F o r c e s ,  E u r o p e a n  T h e a t e r  (1941-1946) ,  s p e c i a l i z i n g  in 
R u s s i a n  a f f a i r s .  He was  a s s i g n e d  to the N a t i o n a l  W a r  C o l l e g e ,  1946- 
1947, and  l e c t u r e d  at  the  w a r  c o l l e g e s  of the t h r e e  s e r v i c e s  s i n c e  1947. 
He is  a g r a d u a t e  of the  A r m y ' s  C o m m a n d  and G e n e r a l  Staff School .  
D r .  S h i m k i n  was  a m e m b e r ,  I n s t i t u t e  fo r  A d v a n c e d  Study,  P r i n c e t o n ,  
in 1947 and  1948. S ince  1950 he has  b e e n  c o n s u l t i n g  e d i t o r  to Au to -  
m o t i v e  I n d u s t r i e s .  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 Sovie t  e c o -  
n o m i c  g e o g r a p h y  and t e c h n o l o g y  as  w e l l  as  a v o l u m e ,  M i n e r a l s ,  A 
K e y  to Sovie t  P o w e r ,  p u b l i s h e d  in 1953. Dr .  S h i m k i n  was  R e s e a r c h  
A s s o c i a t e  of the  R u s s i a n  R e s e a r c h  C e n t e r ,  and l e c t u r e r  in  S o c i a l  
A n t h r o p o l o g y  at  H a r v a r d  U n i v e r s i t y  b e t w e e n  1948 and 1953. F r o m  
J u l y  t h r o u g h  D e c e m b e r  1954, he was  on loan  to the L e g i s l a t i v e  Ref -  
e r e n c e  S e r v i c e ;  L i b r a r y  of C o n g r e s s ,  as  a m e m b e r  of the  t a s k  f o r c e  
on E u r o p e a n  E c o n o m i c  T r e n d s  f o r  the  Jo in t  C o n g r e s s i o n a l  C o m m i t t e e  
on the  E c o n o m i c  R e p o r t .  D r .  S h i m k i n  w a s  on loan  to the  W e a p o n s  
S y s t e m s  E v a l u a t i o n  Group ,  Off ice  of the  S e c r e t a r y  of D e f e n s e ,  f r o m  
A p r i l  t h r o u g h  J u l y  1956. 
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DR.  R E I C H L E Y :  G e n e r a l  Ho l l i s ,  m e m b e r s  of the c l a s s :  To 
date  we  h a v e  a p p r o a c h e d  o u r  s t u d y  of n a t u r a l  r e s o u r c e s  f r o m  the s t a n d -  
poin t  of the  p r o b l e m s  i n v o l v e d  in p l a n n i n g  f o r  the s e c u r i t y  and d e f e n s e  
not  on ly  of the U n i t e d  S ta tes ,  but  a l s o  of the F r e e  W o r l d .  I b e l i e v e  we 
wou ld  be  d e l i n q u e n t  if we did not add  to th is  s t u d y  s o m e  i d e a  of the r e -  
s o u r c e s  p o s i t i o n  of o u r  p o t e n t i a l  e n e m y .  C o n s e q u e n t l y ,  t h i s  m o r n i n g  
we a r e  go ing  to have  a l e c t u r e  on the  r e s o u r c e s  of the Sovie t  Un ion .  

O u r  s p e a k e r  is Dr .  D e m i t r i  B. Sh imk in ,  of the D e p a r t m e n t  of 
C o m m e r c e .  F r o m  p e r u s i n g  h is  b i o g r a p h y  you have  l e a r n e d  tha t  he is  
a s t u d e n t ,  a c o n s u l t a n t ,  a n d  a w r i t e r  in th i s  f ie ld .  I m i g h t  add tha t  
h i s  book  M i n e r a l s ,  A K e y  to Sovie t  P o w e r  is c o n s i d e r e d  o u t s t a n d i n g  
in th i s  a r e a .  

D r .  Shimk£n,  it g ives  m e  p l e a s u r e  to w e l c o m e  you b a c k  to 
the I n d u s t r i a l  C o l l e g e  aga in .  

DR. SHIMKIN: G e n e r a l  Ho l l i s ,  g e n t l e m e n  of the  I n d u s t r i a l  
C o l l e g e :  The  p r o b l e m  I have  th i s  m o r n i n g  in d i s c u s s i n g  the m a t e r i a l  
r e s o u r c e s  of the Sovie t  Union  is  one  of ten  s u m m a r i z e d  by  a w e l l - k n o w n  
h i s t o r y  p r o f e s s o r  in  t e a c h i n g  E u r o p e a n  h i s t o r y .  About  the  f o u r t h  l e c -  
t u r e  he wou ld  r o l l  up h i s  s l e e v e s  and say :  "Now we wi l l  c o v e r  the 
H u n d r e d  Y e a r s '  W a r  in f o r t y - f i v e  m i n u t e s .  " Th i s  m o r n i n g  I w i l l  t r y  
to c o v e r ,  not  the H u n d r e d  Y e a r s '  War ,  but  the  a g r i c u l t u r a l ,  f o r e s t r y ,  
f i s h e r y ,  w a t e r ,  and m i n e r a l  r e s o u r c e s  of the  Sovie t  Un ion .  

Sovie t  n a t u r a l  r e s o u r c e s  as  a who le  c a n  be  d i s c u s s e d  f r o m  the  
s t a n d p o i n t  of p h y s i c a l  and e c o n o m i c  a v a i l a b i l i t y .  The  f i r s t  a p p r o a c h  
wi l l  s e r v e  to b r i n g  out  s a l i e n t  r e l a t i o n s  b e t w e e n  r e s o u r c e  p a t t e r n s  
and the n a t i o n ' s  c l i m a t e ,  t o p o g r a p h y ,  and geo logy .  The  s e c o n d  m u s t  
i n t e r r e l a t e  r e s o u r c e  a v a i l a b i l i t y  wi th  c h a n g i n g  m i l i t a r y ,  p o l i t i c a l ,  and  
e c o n o m i c  p o l i c i e s ,  a l l  of w h i c h  have  p r o f o u n d l y  a f f e c t e d  the  c o u r s e  of 
r e s o u r c e  d e v e l o p m e n t  in the U. S. S. R. 

I.  The  P a t t e r n  of Sovie t  R e s o u r c e s .  

B r o a d l y  s p e a k i n g ,  the  n a t u r a l  r e s o u r c e s  of the  Sovie t  Union  a r e  
c o m p a r a b l e  in m a g n i t u d e ,  though  not  in qua l i ty ,  t c  t h o s e  of the U n i t e d  S t a t e s .  
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L e t  us  f i r s t  look at a g r i c u l t u r a l  r e s o u r c e s .  In t e r m s  of s o -  
c a l l e d  s t a n d a r d  a g r i c u l t u r a l  land,  the Sovie t  Un ion  has  about  70 p e r -  
c e n t  of the  c a p a c i t y  of the Un i t ed  S t a t e s .  Th i s  a r a b l e  l and  i s ,  how-  
e v e r ,  d i s t r i b u t e d  o v e r  a l a r g e  t e r r i t o r y ,  a p p r o x i m a t e l y  a m i l l i o n  
s q u a r e  m i l e s ,  and l a r g e l y  in a long  t r i a n g l e ,  f r o m  L e n i n g r a d  a l m o s t  
due e a s t  to I r k u t s k ,  t hen  w e s t  to S e m i p a l a t i n s k ,  S t a l i n g r a d ,  and  the  
B l a c k  Sea,  and,  f i na l ly ,  n o r t h  a long  the w e s t e r n  f r o n t i e r  of the U. S. S. R. 
A p a r t  f r o m  th i s  a r e a ,  w h i c h  e n c o m p a s s e s  a l m o s t  90 p e r c e n t  of the  
Sovie t  U n i o n ' s  a g r i c u l t u r a l  r e s o u r c e s ,  t i l l a b l e  l and  is  found in the  
N o r t h  C a u c a s u s ;  in  the T r a n s c a u c a s u s ,  e s p e c i a l l y  A z e r b a y d z h a n  and 
G e o r g i a ;  in C e n t r a l  A s i a n  o a s e s ;  and in  l i m i t e d  a r e a s  of E a s t e r n  Si-  
b e r i a  and  the F a r  E a s t .  

The  Sov ie t  a g r i c u l t u r a l  p o t e n t i a l  i s  s e v e r e l y  l i m i t e d  by  c o l d  
and d r y n e s s .  1 T h e  n o r t h e r n  m a r g i n  of the a g r i c u l t u r a l  t r i a n g l e  has  
on ly  s o m e  90 days  of g r o w i n g  w e a t h e r  a y e a r ,  and is  the n o r t h e r n  Limit 
of s p r i n g  w h e a t .  The  n o r t h e r n  l i m i t  of f u l l y - m a t u r i n g  c o r n ,  a J u l y  
m e a n  t e m p e r a t u r e  above  7 0 ° F ,  is  r o u g h l y  K i s h e n e v ,  Kiev ,  K u y b y s h e v ,  
and S e m i p a l a t i n s k ,  i . e . ,  a l m o s t  the s o u t h e r n  m a r g i n  of the a g r i c u l t u r a l  
t r i a n g l e .  At  the  s a m e  t i m e ,  it is  on ly  to the w e s t  of M o s c o w ,  in  the 
e a s t e r n  C a u c a s u s ,  and  in the  F a r  E a s t  tha t  a n n u a l  p r e c i p i t a t i o n  r i s e s  
to 25 i n c h e s  o r  m o r e .  In the  "new l a n d s "  of S i b e r i a  and K a z a k h s t a n  
i t  is  15 i n c h e s  o r  l e s s .  F u r t h e r m o r e ,  k i l l i ng  d r o u g h t s  a r e  r e c u r r e n t  
t h r o u g h o u t  the  b l a c k - e a r t h  s t eppe ,  f r o m  the s o u t h e r n  U k r a i n e  to the  
Al t ay .  In th i s  v a s t  a r e a ,  on ly  I I  y e a r s  b e t w e e n  1891 and  1949 h a d  
good m o i s t u r e ,  wh i l e  in 15 t h e r e  w e r e  f u l l - f l e d g e d  d r o u g h t s .  

In g e n e r a l ,  the  a g r i c u l t u r a l  r e s o u r c e s  of the Sovie t  Un ion  
a r e  m o s t  s u i t a b l e  f o r  h a r d y  g r a i n s  and l i v e s t o c k .  The  a r e a s  w h e r e  
o t h e r  c r o p s - - c o t t o n ,  s u g a r  b e e t s ,  t o b a c c o ,  c i t r u s  f ru i t ,  o i l - b e a r i n g  
p l a n t s - - c a n  g r o w  a r e  v e r y  s m a l l  i n d e e d .  F o r  e x a m p l e ,  t w o - t h i r d s  
of a l l  Sov ie t  c o t t o n  c o m e s  f r o m  an a r e a  of 5, 000 s q u a r e  m i l e s  in the  
F e r g a n a  V a l l e y .  A l so ,  the  e n t i r e  c i t r u s  a r e a  of the  Sovie t  Un ion  is  
in G e o r g i a ,  and  e v e n  th i s  i s  m a r g i n a l .  In two I :ecent  w i n t e r s - - ' 4 1 - ' 4 2  
and  '49-  '50-  - f r o s t  p r a c t i c a l l y  d e s t r o y e d  the  o r c h a r d s .  

1 F o r  e x c e l l e n t  e v a l u a t i o n s  s e e  L. Vol in :  A S u r v e y  O f Sovie t  
R u s s i a n  A g r i c u l t u r e  ( A g r i c u l t u r e  M o n o g r a p h  No. 5, U. S. D. A . ,  W a s h -  
ing ton ,  1951, pp. 1-9);  a l s o  C. D. H a r r i s :  "Sov ie t  A g r i c u l t u r a l  R e -  
s o u r c e s  R e a p p r a i s e d ,  " J o u r n a l  of F a r m  E c o n o m i c s ,  vol .  XXXVIII,  
No. 2, M a y  1956, pp. 2 5 8 - 2 7 3 .  



The  v a r i o u s  a g r i c u l t u r a l  r e g i o n s  of the  Sovie t  Un ion  p r e s e n t  
m a r k e d l y  d i f f e r e n t  p r o b l e m s  and d e v e l o p m e n t a l  p o t e n t i a l s ,  a f ac t  w h i c h  
m a k e s  s w e e p i n g  b u r e a u c r a t i c  s o l u t i o n s  a genu ine  h a z a r d .  In  the  b l a c k -  
e a r t h  s t e p p e s  of the U k r a i n e  and s o u t h e a s t  E u r o p e a n  R u s s i a ,  too  l i t t l e  
n a t u r a l  c o v e r  has  b e e n  lef t ,  wi th  e x t e n s i v e  wind  and w a t e r  e r o s i o n ,  in -  
c l u d i n g  deep  gu l ly ing ,  b e i n g  the  r e s u l t .  W i n d b r e a k s  and p e r e n n i a l  
g r a s s e s  have  b e e n  a p p l i c a b l e  s o l u t i o n s ,  a l though  s t r e s s  m i g h t  a l s o  
have  b e e n  l a id  upon  c h e c k - d a m s ,  w a t e r - p o n d s ,  and  the  s u b s t i t u t i o n  of 
c a t t l e  f o r  g r a i n .  But  none of t h e s e  a n s w e r s  a r e  v e r y  p e r t i n e n t  to the  
i r r i g a t e d  l ands  of C e n t r a l  As i a ,  w h e r e  i n t e n s e  e v a p o r a t i o n  and s h a l l o w ,  
s u b s u r f a c e  sa l t  h o r i z o n s  p r e s e n t  h a z a r d s  of sa l t  i n f e s t a t i o n  g i v e n  ex -  
c e s s i v e  o r  i m p r o p e r  i r r i g a t i o n .  

In W e s t e r n  S i b e r i a  and K a z a k h s t a n ,  w h e r e  c u l t i v a t i o n  h a s  b e e n  
e n o r m o u s l y  e x p a n d e d  o v e r  the pa s t  t h r e e  y e a r s ,  sound  d r y - f a r m i n g  
p r a c t i c e s  a r e  e s s e n t i a l .  D r y - l a n d  a g r i c u l t u r e  is  p e r f e c t l y  f e a s i b l e  if 
p r o v i s i o n s  a r e  m a d e  to a c c u m u l a t e  m o i s t u r e .  In N o r t h  D a k o t a  and  
Montana ,  fo r  e x a m p l e ,  the u s u a l  p r a c t i c e  is to g r o w  w h e a t  in  the  s a m e  
f i e ld  one y e a r  out of two o r  t h r e e ,  d e p e n d i n g  on l o c a l i t y ,  w h i l e  c o n -  
s e r v i n g  m o i s t u r e  the r e s t  of the  t i m e .  In th i s  way,  s u s t a i n e d  y i e l d s  
b e c o m e  p o s s i b l e .  The  p r e s e n t  Sovie t  po l i cy  of c u l t i v a t i n g  p r a c t i c a l l y  
the  e n t i r e  a r a b l e  a r e a  of W e s t e r n  S i b e r i a  and K a z a k h s t a n  is  e x t r e m e l y  
r i s k y ,  as  w e l l  as  b e i n g  w a s t e f u l  in t e r m s  of s e e d  and fue l .  

T r u e ,  the Sov ie t s  did we l l  in 1956. The  p r e v i o u s  y e a r  was  
about  a t o t a l  f a i l u r e ,  a l though  the y e a r  b e f o r e  was  good.  But  the 
s u c c e s s  or  f a i l u r e  of th is  p r o g r a m  m u s t  be judged ,  not on ly  f r o m  
s h o r t - t e r m  f l u c t u a t i o n s ,  but  f r o m  c u m u l a t i v e  e f f e c t s  on the w a t e r  t ab le  
( e s p e c i a l l y  f r o m  w a t e r - d e m a n d i n g  c r o p s  s u c h  as  co rn )  and  f r o m  c u m u l a -  
t ive  wind  e r o s i o n .  C o n t i n u a t i o n  of the p r e s e n t  s c a l e  of r e c k l e s s  ex -  
p lo i t a t i on  m a y  we l l  p r o v e  d i s a s t r o u s .  

E a s t  of L a k e  B a y k a l ,  the P a c i f i c  m o n s o o n  b r i n g s  a b u n d a n t  
s u m m e r  m o i s t u r e - - a n d  i n s u f f i c i e n t  s u m m e r  h e a t  and  e v a p o r a t i o n ,  
e s p e c i a l l y  wi th  p e r m a n e n t l y  f r o z e n  s u b s o i l s .  In c o n s e q u e n c e ,  the  
r i p e n i n g  of c r o p s  t e n d s  to be  u n c e r t a i n ;  f o r  e x a m p l e ,  r e p o r t e d  y i e l d s  
in B i r o b i d z h a n  in  1952 w e r e  6 qu in t a l s  of g r a i n ,  26 qu in ta l s  of p o t a t o e s ,  
and  24 q u i n t a l s  of v e g e t a b l e s  p e r  h e c t a r e  (about  9, 39, and 36 b u s h e l s  
p e r  a c r e ,  r e s p e c t i v e l y ) .  In  g e n e r a l ,  Sovie t  a g r i c u l t u r a l  e x p a n s i o n  
e a s t  of L a k e  B a y k a l  has  f a i l e d  to keep  up wi th  the  d e m a n d  of a b o o m i n g  
i n d u s t r i a l  popu l a t i on .  The  d e f i c i t s  a r e  b e i n g  c o v e r e d ,  and s o m e  s t o c k -  
p i l e s  a r e  p r e s u m a b l y  b e i n g  c r e a t e d ,  by  C a n a d i a n  s h i p m e n t s  of w h e a t  
t o t a l l i n g  about  3 m i l l i o n  tons  annua l ly .  
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In all ,  Sovie t  a g r i c u l t u r a l  r e s o u r c e s  a r e  e x c e e d i n g l y  h e t e r o -  
g e n e o u s .  B e c a u s e  of th is ,  and b e c a u s e  of the v a s t  e x t e n t  and  p o o r  
t r a n s p o r t a t i o n  s y s t e m  of the U. S. S. R . ,  the e v a l u a t i o n  of R u s s i a ' s  
a g r i c u l t u r a l  p o s i t i o n  m u s t  c o n s i d e r  r e g i o n a l  b a l a n c e s  as w e l l  as 
nat~,onal a g g r e g a t e s .  F r o m  the s t andpo in t  of food, the  N o r t h  C a u c a s u s  
and W e s t e r n  S i b e r i a  a r e  the  s i g n i f i c a n t  s u r p l u s  a r e a s ;  the  U k r a i n e ,  
the Volga ,  and the  U r a l s  a r e  r o u g h l y  s e l f - s u f f i c i e n t ;  C e n t r a l  and 
N o r t h w e a s t  R u s s i a ,  the T r a n s c a u c a s u s  and C e n t r a l  As i a ,  and  E a s t e r n  
S i b e r i a  and the F a r  E a s t  a r e  a r e a s  of m a r k e d  d e f i c i e n c y .  

L e t  us  now c o n s i d e r  Soviet  t i m b e r  r e s o u r c e s .  In the  U. S. S. R . ,  
f o r e s t e d  a r e a s  ( a l m o s t  a l l  so f twoods)  c o v e r  n e a r l y  2 . 9  m i l l i o n  s q u a r e  
m i l e s ,  t h r e e  t i m e s  the  a r e a  of A m e r i c a n  f o r e s t s ,  e x c l u d i n g  A la ska .  
But  th i s  a r e a  has  l i m i t e d  p r o d u c t i v e  capac i ty ,  b e c a u s e  s h o r t  g r o w i n g  
s e a s o n s ,  l i m i t e d  m o i s t u r e ,  and, in m a n y  r e g i o n s ,  p e r m a n e n t l y  f r o z e n  
g r o u n d  l o w e r  r e p r o d u c t i v e  r a t e s .  In the U. S. S .R .  as a whole ,  annua l  
g r o w t h  is  e s t i m a t e d  to run  about 1 .3  p e r c e n t  of the v o l u m e  of g r o w i n g  
s tock ,  c o m p a r e d  to an a v e r a g e  of 4 .24  p e r c e n t  f o r  the U n i t e d  S ta tes  
as a whole ,  and 6 .0  p e r c e n t  fo r  the South. F u r t h e r m o r e ,  the  p r o p o r -  
t ion  of c o m m e r c i a l l y  a c c e s s i b l e  f o r e s t  l and  in the  Sovie t  Un ion  is l o w e r  
(57 p e r c e n t )  than  in th is  c o u n t r y  (74 p e r c e n t ) .  2 

The  s u r p r i s i n g  fac t  e m e r g e s  that  the c a p a c i t y  fo r  s u s t a i n e d  
l u m b e r  p r o d u c t i o n  in the U. S. S. R. is l o w e r  than  that  of the U n i t e d  
S ta tes ,  e x c l u s i v e  of A l a s k a .  Of c o u r s e ,  the Sovie t  f o r e s t  a r e a  is so  
l a r g e  tha t  e x t e n s i v e  net  r e d u c t i o n s  in  s t ocks  cou ld  be m a d e  fo r  a long  
p e r i o d ,  as t h e y  w e r e  in th is  c o u n t r y ,  wi thou t  b a s i c  e f fec t ,  p r o v i d e d  
w a t e r s h e d s  r e m a i n e d  p r o t e c t e d .  On the  o t h e r  hand,  the l o c a t i o n s  of 
R u s s i a ' s  p r i m e  f o r e s t  l ands ,  in K a r e l i a  and the  b a s i n  of the  N o r t h e r n  
Dvina  R ive r ,  and in the b a s i n  of the A m u r  R i v e r  in the F a r  E a s t ,  
f a v o r  e x p l o i t a t i o n  fo r  expor t ,  but  i n t r o d u c e  h igh  t r a n s p o r t a t i o n  c o s t s  
f o r  the d o m e s t i c  m a r k e t .  B e f o r e  W o r l d  W a r  II, in  fact ,  a l m o s t  a 
f i f th  of the  Sovie t  U n i o n ' s  s a w m i l l  output  was  e x p o r t e d ,  wh ich  p r o v i d e d  
n e a r l y  17 p e r c e n t  of the f o r e i g n - e x c h a n g e  e a r n i n g s  s o r e l y  n e e d e d  fo r  
Sovie t  i n d u s t r i a l i z a t i o n .  In the p o s t w a r  p e r i o d ,  h o w e v e r ,  Sovie t  t i m b e r  
e x p o r t s  have  b e e n  neg l ig ib l e ,  p r o b a b l y  a r e f l e c t i o n  of the  w e a k e n e d  

2See U n i t e d  Na t ions ,  F o o d  and A g r i c u l t u r e  O r g a n i z a t i o n s :  
W o r l d  F o r e s t  R e s o u r c e s  (Rome,  I ta ly) ,  M a r c h  1955; and U. S. Dept .  
of A g r i c u l t u r e :  F o r e s t s  and Na t iona l  P r o s p e r i t y .  M i s c .  Pub.  No. 
668, Wash ing ton ,  1948. 



p o s i t i o n  of the i n d u s t r y  in r e l a t i o n  to w o r l d  p r i c e s  and s t a n d a r d s ,  as  
a r e s u l t  of i n c r e a s i n g  t e c h n o l o g i c a l  l ag  and a r e d u c e d  a v a i l a b i l i t y  of 
f o r c e d  l a b o r  f o r  Sovie t  l u m b e r i n g .  

The  f i s h e r i e s  r e s o u r c e s  of the Sovie t  Un ion  a r e  e x t e n s i v e  and  
e x c e p t i o n a l l y  i m p o r t a n t .  At the p r e s e n t  t i m e ,  about  o n e - f o u r t h  of 
R u s s i a ' s  e n t i r e  a n i m a l  p r o t e i n  and  fa ts  supp ly  ( i nc lud ing  mi lk )  c o m e s  
f r o m  f i sh  and s e a  m a m m a l s .  The  c o m p a r a b l e  p r o p o r t i o n  in  the  U n i t e d  
S t a t e s  i s  8 p e r c e n t .  

About  ha l f  the c a t c h  of the Sovie t  Union  c o m e s  f r o m  the  F a r  
E a s t ,  p a r t i c u l a r l y  the K a m c h a t k a  C o a s t ,  the N o r t h e r n  K u r i l e s ,  and 
the  L o w e r  A m u r .  E x p u l s i o n  of the J a p a n e s e  f r o m  t h e i r  p r e w a r  c o n -  
c e s s i o n s ,  the  a c q u i s i t i o n  of J a p a n e s e  f i sh ing  a r e a s  in the  K u r i l e s ,  and  
an e x p a n d e d  o f f s h o r e  f l e e t  have  m a d e  p o s s i b l e  an a p p r o x i m a t e  t r i p l i n g  
of the F a r  E a s t e r n  c a t c h  s i n c e  W o r l d  W a r  II.  A c o n t i n u e d  h igh  c a t c h  
( s u b j e c t  to the n o r m a l  f l u c t u a t i o n s  of the s a l m o n  c y c l e )  a p p e a r s  p o s -  
s ib l e ,  f o r  the  Sovie t  P a c i f i c ,  un l i ke  the U. S. N o r t h w e s t ,  ha s  not  ye t  
b e e n  a f f e c t e d  by  d a m  c o n s t r u c t i o n  o r  i n d u s t r i a l  po l lu t ion .  

Sovie t  n o r t h e r n  w a t e r s ,  e s p e c i a l l y  the B a r e n t s  Sea,  have  
b e c o m e  i n c r e a s i n g l y  s i g n i f i c a n t ,  f o r  cod  and h e r r i n g  above  a l l ,  and  
now y i e l d  about  a q u a r t e r  of the Sovie t  c a t c h .  A v e r y  f a v o r a b l e  d e -  
v e l o p m e n t  f o r  th i s  a r e a  has  b e e n  the  w a r m i n g  of the A t l a n t i c  A r t i c ,  
w h i c h  has  e x t e n d e d  the  e a s t e r n  l i m i t  of cod  and h e r r i n g  by  at l e a s t  
700 m i l e s  s i n c e  1920. In  add i t ion ,  both  the F a r  E a s t e r n  and N o r t h e r n  
f i s h e r i e s  have  b e n e f i t e d  f r o m  e x c e l l e n t  r e s e a r c h ,  p a r t i c u l a r l y  on the  
e f f e c t s  upon  b r e e d i n g  and g r o w t h  r a t e s  of w a t e r  t e m p e r a t u r e s ,  s a l i n i t y ,  
and p h o s p h o r o u s  and  n i t r o g e n  con t en t .  

It  is  on ly  in the  o n c e - v i t a l  B l a c k  S e a - A z o v - C a s p i a n  f i s h e r i e s  
tha t  the  ou t look  is bad .  T o d a y ,  the c a t c h  in t h e s e  a r e a s  is  fu l ly  a 
t h i r d  b e l o w  the  l e v e l  of the 1930 's ,  c o n s t i t u t i n g  about  15 p e r c e n t  of 
the Sovie t  t o t a l .  O v e r f i s h i n g  and  a r e d u c t i o n  in the  v o l u m e  of the 
C a s p i a n  f r o m  the  a d v e r s e  e v a p o r a t i o n - - p r e c i p i t a t i o n  b a l a n c e  of the  
pa s t  35 y e a r s  have  b e e n  m a j o r  c a u s e s .  The  Vo lga  d a m  p r o j e c t  and  
the V o l g a - D o n  c a n a l ,  bo th  of w h i c h  w i l l  r e d u c e  d i s c h a r g e  in to  the  
C a s p i a n  and Azov  Seas ,  w i l l  a c c e l e r a t e  t h i s  d e c l i n e .  

G r o w i n g  n e e d s  f o r  c h e a p  p o w e r  and t r a n s p o r t a t i o n ,  f o r  u r b a n  
and i n d u s t r i a l  w a t e r  s u p p l i e s ,  and f o r  i r r i g a t i o n  have  g e n e r a t e d  i n -  
c r e a s i n g  Sovie t  c o n c e r n w i t h  the  d e v e l o p m e n t  and  m a n a g e m e n t  of the  
n a t i o n ' s  s u r f a c e  w a t e r  r e s o u r c e s .  ( E x c e p t  in  C e n t r a l  and South R u s s i a ,  



the s tudy  of s u b t e r r a n e a n  a q u i f e r s  is  s t i l l  in i ts  in fancy .  ) A l though  
h y d r o e l e c t r i c  p o w e r ,  as a s h a r e  of a l l  p o w e r  g e n e r a t e d ,  i n c r e a s e d  
only  f r o m  11.5  to 13.6 p e r c e n t  b e t w e e n  1937 and 1955, the c u r r e n t  
p r o g r a m ,  if c o m p l e t e d  on s c h e d u l e ,  w i l l  i n c r e a s e  th i s  p r o p o r t i o n  
s h a r p l y .  R u s s i a ' s  d e v e l o p e d  and p o t e n t i a l  w a t e r  r e s o u r c e s  a r e  m o s t  
s i g n i f i c a n t  in s e v e n  r e g i o n s :  

° The  N o r t h w e s t e r n  r eg ion ,  p r i m a r i l y  a s s o c i a t e d  wi th  
the  h e a v i l y  g l ac i a t ed ,  old F e n n o - S c a n d i a n  s h i e l d  of 
K a r e l i a  and  M u r m a n s k  Oblas t .  Th i s  a r e a  has  e x c e l l e n t  
p o t e n t i a l s ,  d e r i v i n g  f r o m  a f a v o r a b l e  p r e c i p i t a t i o n -  
e v a p o r a t i o n  ra t io ,  n a t u r a l  s t o r a g e  in l akes ,  and an 
a v e r a g e  drop  of 300-500 fee t  in 60 m i l e s .  The  d i s c h a r g e  
is  e v e n l y  d i s t r i b u t e d  t h r o u g h o u t  the  y e a r ,  wh i l e  m o d e r a t e l y  
h e a v y  snow inh ib i t s  deep  f r e e z i n g .  Only t h r e e  r i v e r s  in  
th i s  a r ea ,  the Sv i r  (61°N 34°E),  wh ich  s u p p l i e s  L e n i n g r a d ;  
the Vo lkhov  (59°30 'N  32°10 'E) ,  p o w e r i n g  an a l u m i n u m  
plant ;  and the Niva  (67°15 'N 32°30 'E) ,  wh ich  s u p p l i e s  the 
M o n c h e g o r s k  n i c k e l - c o p p e r - a p a t i t e - r a r e  e a r t h s  corr/plex,  
have  b e e n  l a r g e l y  d e v e l o p e d ,  to a c a p a c i t y  of s o m e  600 ,000  
kw. 

. The D n e p r  B a s i n  m a y  be  d iv ided  in to  an a r e a  of w a t e r  
a c c u m u l a t i o n  (nor th  of 50°n) and an a r e a  of d i s c h a r g e  and  
e v a p o r a t i o n  (to the south) .  In the  n o r t h e r n  a r e a ,  the  m a i n  
p r o b l e m s  a re  s w a m p  d r a i n a g e  and r e s e r v o i r  c o n s t r u c t i o n ,  
to open up r i ch ,  pea ty  so i l s ,  to r e g u l a t e  d i s c h a r g e ,  and to 
p r o m o t e  nev iga t i on .  D o w n r i v e r ,  the Z a p o r o z h y e  s i t e  
(47°50 'N 35°05 'E)  a lone  has  b e e n  d e v e l o p e d  (to 650, 000 
kw capac i ty ) ,  whi le  the Kakhovka  dam and s t a t i on  (46 ° 
45 'N 33°30 'E)  a r e  u n d e r  c o n s t r u c t i o n ,  to a p l a n n e d  c a p a c i t y  
of 250 ,000  kw. A s s o c i a t e d  c a n a l s  w i l l  i r r i g a t e  3 .7  m i l l i o n  
a c r e s  of r i c h  b l a c k - e a r t h  so i l s  in the U k r a i n i a n  and N o r t h  
C r i m e a n  s t e p p e s ,  p e r h a p s  by  the  1960 's .  The  u l t i m a t e  
c a p a c i t y  of the D n e p r  is 2 m i l l i o n  k i l owa t t s .  3 

. The  Volga  Bas in ,  i n c l u d i n g  t r i b u t a r i e s  such  as  the  Kama,  
p r e s e n t s  the m o s t  i m p o r t a n t  and d i f f icu l t  p r o b l e m s  in 

3See a l so  D. B. Sh imkin :  " E c o n o m i c  R e g i o n a l i z a t i o n  in the  
Sovie t  Union,  " G e o g r a p h i c a l  Rev iew,  XLI I :591-614 ,  1952. 
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Sovie t  w a t e r  m a n a g e m e n t .  The  B a s i n  is  d e n s e l y  s e t t l e d ,  
wi th  a h igh d e m a n d  fo r  po tab le ,  i n d u s t r i a l ,  and i r r i g a t i o n  
w a t e r .  It is  s h o r t  of fuel ,  and has  an o v e r l o a d e d  t r a n s p o r t  
s y s t e m .  At the s a m e  t i m e ,  m o r e o v e r - t h e  s t r e a m  g r a d i e n t s  
a r e  gen t l e ,  the  d i s c h a r g e  is p r i m a r i l y  in the  s p r i n g ,  and 
e v a p o r a t i o n  p r e s e n t s  a s e r i o u s  p r o b l e m .  F u r t h e r m o r e ,  
dam s i t e s  a r e  few, and f o r  low s t r u c t u r e s  only;  adequa t e  
r e s e r v o i r  c a p a c i t y  can  be c r e a t e d  only  by  e x t e n s i v e l y  
f l ood ing  lands  now u n d e r  cu l t iva t ion ,  and by  i n c r e a s i n g  the 
f lood  h a z a r d .  F i n a l l y ,  the s h r i n k i n g  of the Casp ian ,  wi th  
the  d e s t r u c t i o n  of i t s  f i s h e r i e s  and i m p e d a n c e  of the i m -  
p o r t a n t  oi l  t r a f f i c ,  a r e  i n e v i t a b l e  c o n c o m i t a n t s  of i n t e n s i -  
f i ed  w a t e r  u se  in the Vo lga  Bas in .  

D e s p i t e  t h e s e  d i f f i cu l t i e s ,  the Sov ie t s  have  p r o c e e d e d  
a g g r e s s i v e l y  wi th  d a m  c o n s t r u c t i o n  and p o w e r  d e v e l o p m e n t  
on the Volga .  The M o s c o w - V o l g a  Cana l  and the  R y b i n s k  
r e s e r v o i r  (58°N 38°45 'E)  w e r e  c o m p l e t e d  b e f o r e  the war .  
By 1955 the C h k a l o v s k  (56°20 'N 43°45 'E)  and  Molo tov  
d a m s  had  b e e n  f i n i shed ,  a l though it i s  not  c e r t a i n  w h e t h e r  
t h e i r  p l anned  c a p a c i t i e s  of 400, 000 and 500, 000 kw, r e -  
s p e c t i v e l y ,  have  ye t  b e e n  i n s t a l l e d .  A n o t h e r  e l e m e n t  of 
the  p r o j e c t  has  b e e n  the c o m p l e t i o n  of the  V o l g a - D o n  
cana l ,  and the a s s o c i a t e d  T s y m l y a n s k a y a  r e s e r v o i r  and 
dam (47°38 'N 42°5 'E) .  F i n a l l y ,  the two key  s t r u c t u r e s ,  
the  i m m e n s e  Kuybyshev  (53°25 'N 50°E) and S t a l i n g r a d  
(48°48 'N 44°40 'E)  d a m s  a r e  b e i n g  bui l t .  In the f o r m e r ,  
the  e a r t h  and c o n c r e t e  w o r k  has  b e e n  f i n i s h e d ,  wi th  2 out 
of s o m e  20 p r o j e c t e d  100,000 kw t u r b i n e s  r e p o r t e d  in-  
s t a l l e d .  In the  l a t t e r ,  c o n c r e t e  p o u r i n g  is  in  p r o g r e s s ;  
the  p l a n n e d  c a p a c i t y  h e r e  is 2 . 3  m i l l i o n  kw. In g e n e r a l ,  
the p r o j e c t  is a l r e a d y  p r o v i d i n g  a s i z e a b l e  f r a c t i o n  of i t s  
u l t i m a t e  p o w e r ,  though l i t t l e  of the  a m b i t i o u s  400 k i lovo l t  
n e t w o r k  tha t  is  to i n t e g r a t e  the Volga ,  Moscow,  the U r a l s ,  
and the E a s t e r n  U k r a i n e  has  e v e n  b e e n  begun .  I n d u s t r i a l  
w a t e r  s u p p l i e s  have  b e e n  a u g m e n t e d ,  a b a r g e  c h a n n e l  has  
b e e n  o p e n e d  f r o m  the  Done t s  B a s i n  to C e n t r a l  R u s s i a  and  
the U r a l s ,  and  a l i m i t e d  s t a r t  ga ined  in  i r r i g a t i o n ,  w h i c h  
wi l l  u l t i m a t e l y  add a ne t  of 10 m i l l i o n  a c r e s  of good s o i l  
to Sovie t  a g r i c u l t u r e .  In all ,  the  Vo lga  p r o j e c t ,  though  
d e f i c i e n t  in  m a n y  r e s p e c t s ,  i s  the Sovie t  U n i o n ' s  b o l d e s t  
and m o s t  c o n s t r u c t i v e  s t ep  in w a t e r - r e s o u r c e  d e v e l o p m e n t .  
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The w a t e r  r e s o u r c e s  of the  C a u c a s u s  a r e  c o n s i d e r a b l e ,  
with s m a l l  w a t e r s h e d s  b e i n g  of fse t  by h e a v y  p r e c i p i t a t i o n  
(60 i n c h e s  and m o r e )  and s t eep  g r a d i e n t s ,  e . g . ,  the Kura  
to K h a s h u r i  (42°0 'N 43°35 'E)  f a l l i ng  s o m e  3600 f ee t  in 
60 m i l e s .  The Lake  S e v a n - R a z d a n  R i v e r  t u n n e l  and c a s -  
cade  (40°40 'N 45°0 'E) ,  the M i n g e c h a u r  s t a t i on  and r e s e r -  
v o i r  (40°50 'N 47°0 'E) ,  and two s t a t i o n s  on the Rion c a s -  
cade  (40°45 'N 47°05 'E) ,  t o t a l l i ng  p e r h a p s  700 ,000  kw, 
have  b e e n  deve loped ,  to p o w e r  a l u m i n u m ,  f e r r o a l l o y ,  and 
s y n t h e t i c  r u b b e r  output,  and to i r r i g a t e  the d ry  l ands  of the 
K u r a  Va l l ey .  The h y d r o e l e c t r i c a l  p o t e n t i a l  of the T r a n s -  
c a u c a s u s ,  h o w e v e r ,  a p p r o a c h e s  17 m i l l i o n  kw. 

In Central Asia and Western Siberia, the stream systems-- 
from the Ainu Darya to the Yenisey--rise in very high, 
glaciated mountains with immense water resources that 
have been barely scratched. The most significant de- 
velopments to date have been the Stalin canal and Farkhad 
dam (40°15'N 69°12'E) on the Syr Darya. The first di- 
verts water from the Naryn river (41°N 72°E) to the 
piedmont slopes of the Fergana Valley while the second 
is further downstream. The two together have served 
to stabilize and expand cotton production in the Fergana 
V~illey, which provides two-thirds the Soviet total. In 
addition, the Farkhad station has 130, 000 kw capacity, to 
serve the needs of the Tashkent industrial and atomic- 
energy complex. That is also powered by the short, steep 
Chirchik river cascade, due north of Tashkent. 

On the o t h e r  m a j o r  r i v e r s ,  the m o s t  i m p o r t a n t  p o w e r  
d e v e l o p m e n t  f i n i s h e d  to date  is the Us t '  K a m e n o g o r s k  
s t a t i o n  (50°N 82°20 'E)  on the I r t y s h ,  p o w e r  f r o m  which  
has  p e r m i t t e d  a t e c h n o l o g i c a l  r e j u v e n a t i o n  of the c r u c i a l l y  
i m p o r t a n t  Al tay  l e a d - z i n c - c o p p e r - c a d m i u m  m i n e s .  S ize-  
able p r o j e c t s  a r e  u n d e r  c o n s t r u c t i o n  at B u k h t a r m a  (49 ° 
40 'N 83°30 'E)  on the I r t y s h  above Us t '  K a m e n o g o r s k ,  and 
sou th  of N o v o s i b i r s k  (55°N 83°E) on the Ob' .  The l a t t e r  
s t a t i on  is  to have  400 ,000  k i lowa t t s  c apac i t y .  

The Angara River is characterized by both a moderate 
drop--450 feet in 400 miles between Lake Baykal and 
Bratsk (56°i0'N 102°10'E)--and by a moderate discharge 
(1716 m3/see, 20 percent that of the Volga at Stalingrad). 



H o w e v e r ,  the a v a i l a b i l i t y  of bo th  L a k e  B a y k a l  as an i m -  
m e n s e  r e s e r v o i r  and of s e v e r a l  good,  h a r d - r o c k  d a m  
s i t e s  has  e n c o u r a g e d  the  Sov ie t s  to u n d e r t a k e  an a m b i t i o u s  
s e t  of h y d r o e l e c t r i c  p r o j e c t s .  C o n c r e t e - p o u r i n g  on the  
f i r s t ,  above  I r k u t s k  (53°15 'N 104°30'E} is  end ing ;  t h i s  
has  a h e a d  of s o m e  90 fee t ,  and a p r o j e c t e d  c a p a c i t y  of 
660, 000 kw. The  s e c o n d ,  b e l o w  B r a t s k ,  is  to be  a h i g h -  
l e v e l  dam,  wi th  a b a s e  1 ,000 y a r d s  wide ,  a m a x i m u m  
b r e a d t h  of 5 ,500  y a r d s ,  and a p l a n n e d  c a p a c i t y  of 3 
m i l l i o n  kw. I ts  c o m p l e t i o n  is m a n y  y e a r s  in the  f u t u r e .  

. F i n a l l y ,  the A m u r  R i v e r  and i ts  t r i b u t a r i e s ,  c h a r a c t e r i z e d  
by  f a i r  p r e c i p i t a t i o n ,  l i t t l e  e v a p o r a t i o n ,  m o d e r a t e  g r a d i e n t ,  
and n u m e r o u s  d a m  s i t e s ,  r e m a i n  c o m p l e t e l y  u n d e v e l o p e d .  
H o w e v e r ,  r e c e n t  i n f o r m a t i o n  4 r e p o r t s  a l o n g - t e r m  R u s s o -  
C h i n e s e  a g r e e m e n t  on a 1 3 - m i l l i o n - k i l o w a t t - c a p a c i t y  p r o -  
g r a m  of d e v e l o p m e n t  in th i s  b a s i n .  

In  s u m ,  Sovie t  w a t e r  r e s o u r c e s  a r e  l a r g e  and l i t t l e  d e v e l o p e d .  
The  p r e s e n t  p r o g r a m  is l a r g e l y  o r i e n t e d  t o w a r d  p o w e r ,  bo th  f r o m  c a s -  
c a d e s  of l o w - l e v e l  d a m s  and h i g h - l e v e l  d a m s ;  the  r e l a t i v e  c h e a p n e s s  of 
h y d r o e l e c t r i c i t y  (a c o s t  o n e - f i f t h  tha t  of t h e r m a l ,  a c c o r d i n g  to 1954 
Sovie t  c a l c u l a t i o n s }  is  a m a j o r  c o n s i d e r a t i o n .  Output  ha s ,  in  g e n e r a l ,  
b e e n  m a x i m i z e d  by  l a r g e  r e s e r v o i r s  and  m a x i m u m  d i s c h a r g e ,  at the  
e x p e n s e  of i r r i g a t i o n  and f lood  c o n t r o l ,  and to m i n i m i z e  the n e e d  f o r  
s t a n d b y  t h e r m a l  p l an t s .  

L e t  m e  t u r n  now to Sovie t  m i n e r a l  r e s o u r c e s .  I have  d i s c u s s e d  
t h e s e  e l s e w h e r e  in  d e t a i l  5 and wi l l  u n d e r t a k e  now m e r e l y  to s u m m a r i z e  
the g e n e r a l  p o s i t i o n  of the U. S. S. R. and  to i n d i c a t e  s o m e  m a j o r  de -  
v e l o p m e n t s  of the pas t  f ive  y e a r s .  In  g e n e r a l ,  the  m i n e r a l  w e a l t h  of 
the Sovie t  Union ,  as  p r e s e n t l y  known o r  i n f e r r e d ,  a p p r o x i m a t e s  tha t  
of the U n i t e d  S t a t e s .  Both c o u n t r i e s  have  e n o r m o u s  r e s e r v e s  of c o a l ,  
l i gn i t e ,  m a g n e s i u m  s a l t s ,  sa l t ,  po t a sh ,  p h o s p h a t e  r o c k ,  and l o w - g r a d e  
s u l f u r  b a s i c s .  Sovie t  r e s e r v e s  f a r  e x c e e d  the A m e r i c a n  in a s b e s t o s ,  
c h r o m i t e ,  m a n g a n e s e ,  m e r c u r y ,  n i c k e l ,  p o s s i b l y  p e t r o l e u m ,  and t in .  
C o p p e r  r e s e r v e s  a r e  r o u g h l y  equa l .  The  Sovie t  p o s i t i o n  in b a u x i t e ,  

4H. S c h w a r t z  in  New Y o r k  T i m e s ,  22 A u g u s t  1956. 
5D. B.  Sh imkin :  M i n e r a l s .  A K e y  to Sovie t  P o w e r  

U n i v e r s i t y  P r e s s ,  1953}. 
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b o r a x ,  c a d m i u m ,  h e l i u m ,  i r o n  o r e ,  l ead ,  m o l y b d e n u m ,  t i t a n i u m ,  
t u n g s t e n ,  v a n a d i u m ,  and z inc  is f a r  w e a k e r  t han  tha t  of the U n i t e d  
S t a t e s .  Above al l ,  the  l o c a t i o n  of R u s s i a ' s  m i n e r a l s  is  f a r  l e s s  
f a v o r a b l e  in r e l a t i o n  to one a n o t h e r  o r  to m a r k e t s .  In g e n e r a l ,  the  
Sovie t  Un ion  w e s t  of 60°E has  the  o v e r w h e l m i n g  bu lk  of the c o u n t r y ' s  
i r o n  o r e  and p e t r o l e u m .  The  n a t i o n a l  c o a l  and l i gn i t e  r e s o u r c e s  r e s t ,  
in  a c o m p a r a b l e  p r o p o r t i o n ,  e a s t  of th i s  l ine .  O v e r  t w o - t h i r d s  of 
Sovie t  c o p p e r ,  l ead ,  and m o l y b d e n u m  r e s e r v e s  a r e  found  in K a z a k h s t a n  
and C e n t r a l  As i a ,  whi le  Sovie t  t in  and t u n g s t e n  c o m e  f r o m  e a s t  of 
L a k e  B a y k a l .  

A m o n g  the m a j o r  d e v e l o p m e n t s  s i n c e  1950 h a s  b e e n  the  d i s -  
c o v e r y  of d i a m o n d - b e a r i n g  p l a c e r s  and p ipes  on the L o w e r  T u n g u s k a  
R i v e r ,  p r e s u m a b l y  in  the  a r e a  of u l t r a - b a s i c  i n t r u s i o n  n e a r  Z h d a n o v  
(60°10 'N  108°0 'E ) .  A l so ,  the Sovie t  c o p p e r  p o s i t i o n  has  b e e n  s t r e n g t h -  
e n e d  by  the  d i s c o v e r y  of a c o p p e r - z i n c  depos i t ,  r e p o r t e d l y  t h i r d  in 
s i z e  a f t e r  D z h e z k a z g a n  and K o u n r a d  (hence ,  wi th  1 to 2 m i l l i o n  tons  
of c o p p e r  m e t a l  con ten t )  at  N i k o l a y e v s k o y e  ( ? 4 9 ° 1 0 ' N  8 2 ° 0 ' E ) .  T h i s  
shou ld  m o r e  than  o f f se t  the u n t i m e l y  d e p l e t i o n  of the U r a l s  c o p p e r  
m i n e s ,  w h i c h  has  t a k e n  p l a c e  as  the  r e s u l t  of e n o r m o u s  u n d e r g r o u n d ,  
p y r i t e  f i r e s  o v e r  the pas t  d e c a d e .  In c o n t r a s t ,  Sov ie t  b a u x i t e  r e -  
s o u r c e s  now s e a m  e v e n  w e a k e r  t han  e s t i m a t e d  e a r l i e r ,  s i n c e  the 
U. S. S. R. is  p l a c i n g  h e a v y  e m p h a s i s  upon  n e p h e l i n e ,  a h i g h - s i l i c a ,  
l o w - a l u m i n a  r o c k ,  in i t s  e x p a n s i o n  of a l u m i n u m  output .  The  old 
Vo lkhov  p lan t  (59°30 'N  32°10 'E) ,  w h i c h  u t i l i z e d  n e a r b y  T i k h v i n  b a u x i t e  
b e f o r e  W o r l d  W a r  II, is  now o p e r a t i n g  on n e p h e l i n e  f r o m  the Ko la  
P e n i n s u l a .  F u r t h e r m o r e ,  the new a l u m i n a  p lan t  at A c h i n s k  (56°15 'N  

90°30 'E )  w i l l  p r o c e s s  n e p h e l i n e  f r o m  U z h u r  (55°40N 89°50 'E )  and  o t h e r  
d e p o s i t s .  A l u m i n u m  f r o m  th is  s o u r c e  wi l l  a l l e g e d l y  c o s t  25 p e r c e n t  l e s s  
than  tha t  p r o d u c e d  at  Z a p o r o z h y e  (47°50 'N 35°05 'E ) .  p r e s u m a b l y  f r o m  
H u n g a r i a n  b a u x i t e .  

Sovie t  c o a l  and l ign i t e  r e s e r v e s  have  b e e n  e x p a n d e d  by  d i s -  
c o v e r i e s  in s o u t h e r n  Y a k u t i y a  and the w e s t e r n  U k r a i n e .  The  f o r m e r  
f ie ld ,  e v i d e n t l y  a s s o c i a t e d  wi th  J u r a s s i c  f o r m a t i o n s  n e a r  C h u l m a n  (ca.  
57°N 125°E) is r e p o r t e d  to i n c l u d e  c o k i n g  g r a d e s  in quan t i ty ;  hope  of 
a v i a b l e  s t e e l  i n d u s t r y  in the Sovie t  F a r  E a s t  has  c o r r e s p o n d i n g l y  r e -  
v ived .  The  U k r a i n i a n  d e p o s i t ,  a C r e t a c e o u s  d e p o s i t  c e n t e r i n g  n e a r  
C h e r v o n o g r a d  (50°30 'N 2 4 ° 2 5 ' E ) ,  a p p e a r s  s m a l l e r  but  i m m e d i a t e l y  
m o r e  i m p o r t a n t  in v iew of w e s t e r n  U.  S. S, R. fue l  d e f i c i t s .  D e v e l o p -  
m e n t  has  a l r e a d y  s t a r t e d ;  1960 output  is to be s o m e  18 m i l l i o n  m e t r i c  
tons .  

In  i r o n  o r e ,  the s u c c e s s f u l  p r o s p e c t i n g  of v e r y  e x t e n s i v e  (but 
a p p a r e n t l y  low g rade )  m a g n e t i t e  d e p o s i t s  in n o r t h w e s t  K a z a k h s t a n  



(ca. 51°N 63°E) is of crucial importance to the steel industries of 
Magnitogorsk (53°25'N 59°05'E) and Chelyabinsk (55°10'N 61°25'E), 
where accessible local ores have been largely depleted. Though un- 
questionably more costly than Magnitogorsk ore, the new supplier will 
not require conversion to basic-process furnaces, as would have been 
the case with ores from Ayat (51°50'N 62°20'E), the major unexploited 
deposit known 10 years ago. This development is also vital to Western 
Siberia, still dependent upon imported iron ore. 

To s u m m a r i z e ,  the m a g n i t u d e  of Sovie t  n a t u r a l  r e s o u r c e s  is  
s u b s t a n t i a l ,  wi th  both  r e c e n t  d i s c o v e r i e s  and t e c h n o l o g i c a l  a d v a n c e s  
p r e s e n t i n g  e x c e l l e n t  p r o m i s e  f o r  f u r t h e r  e x p a n s i o n .  N e v e r t h e l e s s ,  
when  t h e s e  r e s o u r c e s  a r e  r e l a t e d  to the s i z e  of R u s s i a ' s  p o p u l a t i o n  
and i n d u s t r i a l  output ,  w h e n  the p r o b l e m s  of r e s o u r c e  b a l a n c e ,  qua l i ty ,  
and  d i s t r i b u t i o n  p e c u l i a r  to the Sovie t  Union  a r e  t a k e n  into  a c c o u n t ,  
it  t hen  b e c o m e s  c l e a r  tha t  c o m p e t e n t  r e s o u r c e  m a n a g e m e n t  is c r u c i a l l y  
i m p o r t a n t  to the Sovie t  e c o n o m y .  To  what  d e g r e e  has  it b e e n  a c h i e v e d ?  

II. Sovie t  R e s o u r c e  M a n a g e m e n t :  P o l i c i e s .  

Sovie t  r e s o u r c e  d e v e l o p m e n t  has  b e e n  g o v e r n e d  p r i m a r i l y  
by  e x p l i c i t  g o v e r n m e n t a l  p o l i c i e s ,  p l ans ,  and d e c r e e s ,  r a t h e r  t han  by  
m a r k e t  d e m a n d s  o r  publ ic  s e n t i m e n t s .  The  gu id ing  p h i l o s o p h y  has  
b e e n  to c o n c e n t r a t e  a l l  e f f o r t s  on a l i m i t e d  r a n g e  of s p e c i f i e d  o b j e c t i v e s  
to be a c h i e v e d  in the n e a r  f u t u r e ,  wi th  l o n g e r - r a n g e  and s e c o n d a r y  
c o n s i d e r a t i o n s ,  e . g . ,  r e c r e a t i o n a l  v a l u e s  in f o r e s t  a r e a s ,  b e i n g  v i r -  
t u a l l y  d i s r e g a r d e d .  The  i n i t i a t i o n  and d i r e c t i o n  of key  p r o g r a m s  is  
e n t r u s t e d  to h igh C o m m u n i s t  P a r t y  a u t h o r i t i e s ,  wi th  i m m e n s e  p o w e r s  
of e x e c u t i o n .  The  b a s i c  m e a n s  u s e d  in c a r r y i n g  out p r o g r a m s  a r e  
p r i o r i t i e s  in c a p i t a l  and p e r s o n n e l ,  s u b s i d i e s ,  s a l e s  t a x e s  up to s e v e r a l  
h u n d r e d  p e r c e n t  to c o n t r o l  u n d e s i r e d  c o n s u m p t i o n ,  d i r e c t  c o n t r o l s  on 
r e s o u r c e s  a l l o c a t i o n ,  and the p r e s s u r e s  of p r o p a g a n d a  and p o l i c e  co -  
e r c i o n .  In g e n e r a l ,  i n c e n t i v e s  t h r o u g h  h i g h e r  w a g e s  have  s h a r p l y  in -  
c r e a s e d  in i m p o r t a n c e  s i n c e  S t a l i n ' s  dea th  and the m a r k e d  d i m i n u t i o n  
of s l a v e  l a b o r .  D i r e c t  c o n t r o l s  have  r e m a i n e d  m o s t  s i g n i f i c a n t  in  
a g r i c u l t u r e ,  the c o l l e c t i v e  f a r m e r ,  f o r  e x a m p l e ,  not b e i n g  ab le  to 
l e a v e  a g r i c u l t u r e  wi thou t  o f f i c i a l  p e r m i s s i o n .  A l so ,  the a u t h o r i t y  of 
the  M a c h i n e - T r a c t o r  S ta t ions  o v e r  the c o l l e c t i v e  f a r m s  has  b e e n  
w i d e n e d  m a r k e d l y .  And the c o r v e e - - s i x  d a y s '  c o m p u l s o r y  w o r k  on 
the r o a d s  by a l l  a b l e - b o d i e d  r u r a l  m e n  {18-45) and w o m e n  ( 1 8 - 4 0 ) - - i s  
s t i l l  in  f o r c e .  

The  c e n t r a l  po l i cy  of Sovie t  r e s o u r c e  d e v e l o p m e n t  o v e r  the 
pa s t  30 y e a r s  has  b e e n  the m a x i m u m  s t r e n g t h e n i n g  of tha t  n a t i o n ' s  
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immediate military-economic potential. A significant facet of that 
policy has been the forced-draft acceleration of minerals output, 
especially steel and fertilizer basics (for ammunition) and nonferrous 
metals. Since World War II, the mechanization of the Soviet army has 
necessitated especially rapid increases in petroleum output. In the 
timber industries, cellulose output has been greatly stressed. Another 
facet has been emphasis upon the convertibility of civilian equipment 
to military use. Soviet factories have long been adapted (through 
mobilization staffs, educational orders, and set procedures) to con- 
version to military output, e .g. ,  ammunition production in agricultural- 
machinery plants in World War If. Furthermore, much civilian equip- 
ment, e.g. ,  agricultural and engineering tractors and jeeps, is de- 
signed to military specifications and subject to mobilization. The 
costs of excessive weight and ~imilar unadaptive features are borne 
by the civilian economy. 

Another keynote of Soviet policy has been self-sufficiency, 
even though this has meant the exploitation of marginal resources (e. g., 
tin in the Soviet Far East), extensive substitution, or extreme restric- 
tion of use in nonvital sectors. At the same time, stockpiling has 
been an essential element of Soviet economic operations, particularly 
in nonferrous metals, before and, via Lend Lease, during World War 
II. 

Also ,  the  Sovie t  Un ion  has  g i v e n  p r i o r i t y ,  s i n c e  the m i d -  
1930 's ,  to the  d e v e l o p m e n t  of i t s  s t r a t e g i c  h e a r t l a n d ,  b e t w e e n  the 
V o l g a  and  Yenige : f  R i v e r s .  T h e  i n t e n s i v e  d e v e l o p m e n t  of m i n i n g  and 
m e t a l l u r g y  in K a z a k h s t a n ,  the g r e a t  e x p a n s i o n  of a g r i c u l t u r e  in  W e s t -  
e r n  S i b e r i a  and N o r t h  K a z a k h s t a n ,  and the r i s e  of p e t r o l e u m  p r o d u c -  
t ion  on the w e s t e r n  s l o p e s  of the U r a l s  a r e  a l l  e x p r e s s i o n s  of th i s  
p r i o r i t y .  So too has  b e e n  the r e l a t i v e  n e g l e c t  of R u s s i a ' s  w e s t e r n  
f r o n t i e r s  and the T r a n s c a u c a s u s .  F i n a l l y ,  m e n t i o n  s h o u l d  be  m a d e  
of Sovie t  e f f o r t s ,  up to S t a l i n ' s  dea th ,  to c r e a t e  f o r w a r d  l o g i s t i c a l  
b a s e s  in E a s t e r n  E u r o p e  and M a n c h u r i a .  

The  Sovie t  Un ion  has  a l w a y s  b e e n  s h o r t  of c a p i t a l .  As a r e -  
su l t ,  it  has  p r a c t i c e d  e x t r e m e  and  even  e x c e s s i v e  a u s t e r i t y  of r e s o u r c e  
inpu t s  in s e c o n d a r y  a r e a s  of e f fo r t .  M a n p o w e r  a lone  has  b e e n  r e g a r d e d  
as  a v i r t u a l l y  f r e e  c o m m o d i t y ,  a v i e w p o i n t  w h i c h  w i l l  b e c o m e  i n c r e a s -  
i n g l y  u n t e n a b l e  as  the e f f e c t s  of W o r l d  W a r  II i m p i n g e  upon the Sovie t  
l a b o r  supp ly .  

The  Sovie t  e c o n o m y  of c a p i t a l  has  had  m a n y  e x p r e s s i o n s .  In 
g e n e r a l ,  the R u s s i a n s  have  s t r o n g l y  p r e f e r r e d  i n v e s t m e n t  a l t e r n a t i v e s  
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tha t  a r e  i n i t i a l l y  c h e a p e r  and m o r e  qu ick ly  b r o u g h t  into p r o d u c t i o n ,  
d e s p i t e  d i s a d v a n t a g e s  in l o n g - t e r m  e f f i c i e n c y  and l ife.  I l l u s t r a t i o n s  
a r e  the e m p l o y m e n t  of l o n g - w a l l  r a t h e r  than  c h a m b e r - a n d - p i l l e r  l ay -  
outs  in  c o a l  m in ing ,  and a g r i c u l t u r a l  e x p a n s i o n  t h r o u g h  g r e a t e r  a c r e a g e  
r a t h e r  than  h i g h e r  i n v e s t m e n t  p e r  a c r e .  The use  of l o c a l  fue l s ,  
e s p e c i a l l y  l ign i t e  and peat ,  and of l oca l  bu i ld ing  m a t e r i a l s ,  i n c l u d i n g  
e v e n  r e e d s ,  has  b e e n  p r o m o t e d  to m i n i m i z e  t r a n s p o r t a t i o n  inpu ts .  
A m o r t i z a t i o n  too  is m i n i m i z e d ,  wi th  e q u i p m e n t  be ing  kept  in o p e r a t i o n  
as long and as i n t e n s i v e l y  as p o s s i b l e ,  and with l i t t l e  r e g a r d  fo r  the 
c o s t s  of o b s o l e s c e n c e .  T h e r e  is a g e n e r a l  pauc i ty  of a u x i l i a r y  equ ip -  
m e n t  and s u p p l i e s - - v e n t i l a t i n g  s y s t e m s ,  m a t e r i a l s - h a n d l i n g  s y s t e m s ,  
paint ,  s p a r e  p a r t s ,  e tc .  - - w h i c h  aga in  p e r m i t s  m a x i m u m  output at the  
c o s t  of p r o d u c t i v i t y  and du rab i l i t y .  Also ,  s c a r c i t i e s  o f ten  induce  
m a r k e d  l o w e r i n g  of s t a n d a r d s .  D u r i n g  the K o r e a n  war ,  s e c o n d a r y ,  
z i n c - a d u l t e r a t e d ,  a l u m i n u m  was  u s e d  fo r  a u t o m o t i v e  e n g i n e s .  D u r i n g  
the l a s t  decade ,  the inputs  of s t e e l  p e r  uni t  of c o n s t r u c t i o n  have  b e e n  
d r a s t i c a l l y  r e d u c e d  by s u b s t i t u t i n g  c o n c r e t e - b l o c k ,  w a l l - b e a r i n g  fo r  
s t e e l - f r a m e  d e s i g n s .  F ina l ly ,  the  Sovie t s  have  not b e e n  loa the  to 
s a c r i f i c e  c i v i l i a n  w e l f a r e  to i n d u s t r i a l  ends .  F o r  e x a m p l e ,  a sub-  
s t a n t i a l  f r a c t i o n  of the c o u n t r y ' s  pota to  c rop  s t i l l  goes  in to  s y n t h e t i c  
r u b b e r  output,  d e s p i t e  the n a t i o n ' s  n e e d  fo r  food and fodde r .  I l l u s t r a -  
t ive  too have  b e e n  Soviet  r e f u s a l s  to abate  s m o g  n u i s a n c e s  g e n e r a t e d  
by p o w e r  s t a t i o n s  b u r n i n g  h i g h - a s h ,  h i g h - s u l f u r  f u e l s - - t h e  c o s t  was  
too high.  At the s a m e  t i m e ,  m a n y  s ign i f i can t  e n g i n e e r i n g  so lu t i ons  
to o t h e r  Sovie t  p a u c i t i e s  of c ap i t a l  r e s o u r c e s  have b e e n  a c h i e v e d .  The  
n a t i o n ' s  supply  of pots ,  pans ,  and  c u t l e r y  is  a b y - p r o d u c t  f r o m  the  
s c r a p  of the av ia t ion  i n d u s t r y .  S ign i f i can t  p r o g r e s s  has  b e e n  r e a l i z e d  
in e x t r a c t i n g  c o a l - t a r  p r o d u c t s  f r o m  peat  and l ign i t e .  O t h e r  i l l u s t r a -  
t ions  m a y  be  c i t ed ;  h o w e v e r ,  t hey  a r e  s t i l l  f a r  o u t b a l a n c e d  by in-  
s t a n c e s  of "do ing  wi thout .  " 

Much  of the e c o n o m y  so pa in fu l ly  a c h i e v e d  is d i s s i p a t e d  by 
i n d u l g e n c e  in v a i n g l o r i o u s  s u p e r p r o j e c t s  which  r e f l e c t  the  w h i m s  of 
C o m m u n i s t  P a r t y  l e a d e r s .  Some  of t h e s e ,  such  as  the  i n c r e d i b l e  
B a y k a l - A m u r  r a i l r o a d  s c h e m e  b e f o r e  the war ,  and the T u r k m e n  (Amu 
D a r y a - C a s p i a n  Sea} e n t e r p r i s e  of 1950- 53, w e r e  c o m p l e t e l y  a b o r t i v e ,  
hav ing  to be abandoned  a f t e r  h e a v y  e x p e n d i t u r e s .  O t h e r s ,  such  as the 
f o r e s t  s h e l t e r - b e l t  p r o j e c t  and K h r u s h c h e v ' s  e x p a n s i o n  of c o r n  a c r e a g e ,  
Jhave r e p r e s e n t e d  sound  c o n c e p t s  e x p a n d e d  to a b s u r d  l i m i t s .  St i l l  
o t h e r s ,  such  as  the  i m m e n s e  e f fo r t  devo t ed  to the  A n g a r a  h y d r o e l e c t r i c  
and  a l l i e d  u n d e r t a k i n g s ,  f r e e z e  r e s o u r c e s  on l o n g - t e r m ,  r i s k y  p r o g r a m s  
when  c a p i t a l  is s c a r c e  fo r  m o r e  u r g e n t  needs ,  e . g . ,  c o m p l e t i o n  of the 
Vo lga  and D n e p r  p r o j e c t s  o r  the  s t a b i l i z a t i o n  of U r a l s  m e t a l l u r g y .  In 
g e n e r a l ,  C o m m u n i s t  P a r t y  p o l i c i e s  r e p r e s e n t  the  c o s t l i e s t  a s p e c t  of 
Sovie t  r e s o u r c e  m a n a g e m e n t .  
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III .  Sovie t  R e s o u r c e  M a n a g e m e n t :  R e s u l t s .  

To wha t  ex ten t  have  the Sovie t s  b e e n  ab le  to e x p a n d  r a w  
m a t e r i a l s  p r o d u c t i o n ,  and at  what  c o s t ?  L e t  us e x a m i n e  b r i e f l y  
a g r i c u l t u r e  and min ing ,  w h i c h  r e p r e s e n t  m a j o r  s e c t o r s  d o m i n a t e d  b y  
c o n t r a s t i n g  p o l i c i e s ,  the  f o r m e r  wi th  an e m p h a s i s  upon  r e s o u r c e  
e c o n o m i e s  and the  l a t t e r  s t r e s s i n g  g rowth  in output .  

In c o m p a r i s o n  wi th  the Un i t ed  S ta t e s ,  Sovie t  a g r i c u l t u r e  is  
c h a r a c t e r i z e d  by  m a j o r  s t r u c t u r a l  d i f f e r e n c e s  and by e x t r e m e  in-  
e f f i c i e n c y .  O r g a n i z a t i o n a l l y ,  the c o n t r a s t  i s  b e t w e e n  a c u r i o u s  c o e x i s -  
t e n c e  of Sta te  p l a n t a t i o n s  and p e a s a n t  g a r d e n s ,  on the one hand ,  and 
f a m i l y  f a r m s ,  on the o t h e r .  The  c o l l e c t i v e  f a r m e r ,  f u r t h e r m o r e ,  i s  
s u b j e c t  to o n e r o u s  d i c t a t i on ,  unab le  to l e a v e  w i thou t  o f f i c i a l  p e r m i s s i o n ,  
f o r c e d  to b e g i n  w o r k  at 12 y e a r s  of age,  r e g u l a t e d  in  the d i r e c t i o n  and 
quan t i t y  of h is  o r  h e r  l a b o r ,  and p r e s s e d  c o n s t a n t l y  to g ive  up the  
p r i v a t e  p l o t - - t h e  v e r i t a b l e  f o u n d a t i o n  of the p e a s a n t  h o u s e h o l d .  T r u e ,  
s i g n i f i c a n t  c o n c e s s i o n s  in p r i c e  r i s e s  and tax  r e d u c t i o n s  have  b e e n  
g i v e n  Sovie t  f a r m e r s  s i n c e  1953, but  the  e s s e n t i a l  c o n t r a s t  b e t w e e n  the 
U. S. S . R .  and U . S .  is  s t i l l  one of v i r t u a l  s e r f d o m  o p p o s e d  to f r e e d o m .  
E v e n  m o r e ,  the Sovie t  Un ion  c a n n o t  pay  fo r  t h e s e  and o t h e r  c o n c e s s i o n s  
to c o n s u m e r s  wi thou t  a b a n d o n i n g  p r o j e c t s  c e n t r a l  to i t s  m i l i t a r y - e c o -  
n o m i c  goa l s ,  and  m a y  w e l l  r e t r o g r e s s  t o w a r d  r e n e w e d  r e p r e s s i o n .  

The  Sovie t  Union  c u l t i v a t e s  30 p e r c e n t  m o r e  a c r e a g e  than  the  
U n i t e d  S ta t e s ,  i n c l u d i n g  a l m o s t  12 t i m e s  the po ta to  a c r e a g e ,  3 t i m e s  
the o i l - b e a r i n g  p lan t  a c r e a g e ,  and o v e r  t w i c e  the  w h e a t  a c r e a g e .  On 
the o t h e r  hand ,  t h e i r  co t t on  a c r e a g e  is on ly  a f i f th  of o u r s ;  t h e i r  c o r n  
a c r e a g e ,  e v e n  a f t e r  the new p r o g r a m ,  a q u a r t e r  of o u r s .  The  Sovie t  
Un ion  has  s u b s t a n t i a l  n u m b e r s  of l i v e s t o c k :  t w o - t h i r d s  as m a n y  c a t t l e  
and  sw ine ,  f o u r  t i m e s  as  m a n y  s h e e p  and goa t s ,  and  about  t h r e e  t i m e s  
as  m a n y  h o r s e s  as  in the U n i t e d  S t a t e s .  The  l a b o r  input  in to  a g r i c u l t u r e  
is  e n o r m o u s ,  47 m i l l i o n  m a n - y e a r s  annua l l y ,  bu t  wi th  on ly  a t h i r d  b e i n g  
the w o r k  of a b l e - b o d i e d  m e n  aged  16-60.  The  c o m p a r a b l e  f i g u r e  f o r  
the U n i t e d  S ta t e s  is  5 .8  m i l l i o n .  In c o n t r a s t ,  Sov ie t  a g r i c u l t u r e  is  
f e e b l y  m e c h a n i z e d ,  wi th  only  15 p e r c e n t  of the  t r a c t o r  p o w e r ,  11 p e r -  
c e n t  of the  t r u c k i n g ,  and 12 p e r c e n t  of the e l e c t r i c a l - p o w e r  c o n s u m p -  
t ion  of A m e r i c a n  a g r i c u l t u r e .  M i n e r a l  f e r t i l i z e r  inpu ts  a r e  p e r h a p s  
40 p e r c e n t  t h o s e  the A m e r i c a n .  

Sov ie t  a g r i c u l t u r a l  output  i s  e x t r e m e l y  low, c o n s i d e r i n g  both  
the r e s o u r c e s  input  and d e m a n d .  It t o t a l s  l e s s  t han  ha l f  the A m e r i c a n ,  
fo r  a popu la t i on  at l e a s t  20 p e r c e n t  h i g h e r .  T r u e ,  in 1955 t h e y  g r e w  

14 



p e r h a p s  75 m i l l i o n  m e t r i c  tons  of po ta toes ,  and 55 m i l l i o n  m e t r i c  tons  
of whea t ,  s e v e n  t i m e s  and twice ,  r e s p e c t i v e l y ,  the U. S. l e v e l s .  But 
t hey  p r o d u c e d  only  3 .4  m i l l i o n  m . t .  of raw suga r ,  c o m p a r e d  to 4. 1 
m i l l i o n  m.  t. in the  Uni t ed  Sta tes  ( i nc lu s ive  of Hawa i i an  and P u e r t o  R i c a n  
cane  suga r ) .  V e g e t a b l e - o i l  output,  i nc lud ing  that  of s m a l l - s c a l e  m i l l s ,  
p r o b a b l y  did not e x c e e d  1.5 m i l l i o n  m . t .  in 1955, c o n t r a s t e d  to 5 .2  
m i l l i o n  f o r  the U n i t e d  Sta tes ,  f a v o r e d  by h i g h e r - y i e l d i n g  p l a n t s - - c o t t o n -  
s e e d ,  f lax,  peanu t s ,  and soy.  N a t u r a l  f i b e r  output  in 1955 a p p r o x i m a t e d  
ha l f  the A m e r i c a n  leve l ,  and i n c l u d e d  about 1.3 m i l l i o n  m . t .  of co t t on  
( e x c l u d i n g  l i n t e r ) ,  210 ,000  m . t .  of wool,  and 6 5 - 7 0 , 0 0 0  m . t .  of l inen .  
Sovie t  p r o d u c t i o n  of mea t ,  l a rd ,  pou l t ry ,  and e g g s - - t h e  s o u r c e  of two-  
t h i r d s  the U . S .  net  f a r m  i n c o m e - - w a s  u n d e r  5 m i l l i o n  m. t . ,  a f i f th  of 
o u r s .  P r a c t i c a l l y  no app les ,  no r  c i t r u s  f ru i t s ,  and l i t t l e  t o b a c c o  w e r e  
p r o d u c e d .  In all ,  Sovie t  a g r i c u l t u r e  is  not only  low, but  s t r u c t u r a l l y  
p r i m i t i v e .  The  p r o d u c t i v i t y  of Sovie t  f a r m  l a b o r  is 7 p e r c e n t  of ou r s ;  
p e r h a p s  13 p e r c e n t  ou r  l eve l ,  if a b l e - b o d i e d  m e n  a lone  a r e  c o n s i d e r e d .  
In sho r t ,  a g r i c u l t u r a l  i n e f f i c i e n c y  is  a m a j o r  d r a g  on the Soviet  e c o n o m y ,  
wi th  u n d e r i n v e s t m e n t  c r e a t i n g  l o s s e s  r a t h e r  than  net  s a v i n g s  in r e -  
s o u r c e s .  

The  Sov ie t s  have  p l a c e d  h e a v y  and i n c r e a s i n g  e f fo r t  upon the  
e x p a n s i o n  of m i n i n g  and r e f in ing .  A c c o r d i n g  to Sovie t  data ,  the s h a r e  
of the f e r r o u s  m e t a l l u r g y ,  coal ,  p e t r o l e u m ,  and b u i l d i n g - m a t e r i a l s  
i n d u s t r i e s  a lone  r o s e ,  in the to ta l  i n c r e m e n t  of i n d u s t r i a l  f i xed  cap i t a l ,  
f r o m  21 p e r c e n t  in the p e r i o d  1928-40,  to 34 p e r c e n t  in 1940-55,  and 
35 p e r c e n t  in  1950-54.  Off ic ia l  data  a l s o  show tha t  e m p l o y m e n t  in 
the m e t a l l u r g i c a l ,  f u e l - e x t r a c t i o n ,  and b u i l d i n g - m a t e r i a l s  i n d u s t r i e s  
g r ew ,  b e t w e e n  1937 and 1955, f r o m  13.7 to 19.0 p e r c e n t  of f r e e  in-  
d u s t r i a l  e m p l o y m e n t  ( exc lud ing  c o o p e r a t i v e  m e m b e r s  and c o l l e c t i v e  
f a r m e r s  in i n d u s t r y ) ,  o r  f r o m  about 1 .39  to 3 .46  m i l l i o n  p e r s o n s .  
The  output  of the  m i n i n g  and r e f i n i n g  i n d u s t r i e s ,  w h e n  w e i g h t e d  by 
U .S .  1937 p r i c e s ,  is  e s t i m a t e d  to have  b e e n  3. 1 t i m e s  as g r e a t  in 
1955 as in 1937, a t r e m e n d o u s  i n c r e a s e .  

In the Un i t ed  S ta tes ,  m i n i n g  and r e f i n ing ,  m e a s u r e d  in the 
s a m e  p r i c e s  and with a c o m p a r a b l e  c o v e r a g e ,  a r e  e s t i m a t e d  to have  
g rown  80 p e r c e n t  b e t w e e n  1937 and 1955. The r a t i o  of A m e r i c a n  to 
Sovie t  m i n e r a l  output  thus  d e c l i n e d ,  f r o m  4 .65  to about 2 .7  to one,  
a l t hough  the a b s o l u t e  A m e r i c a n  i n c r e a s e  was  80 p e r c e n t  g r e a t e r  than  
the Soviet .  But  the r e l a t i v e  c o s t  of A m e r i c a n  e x p a n s i o n  has  b e e n  l igh t  
i n d e ed .  The  s h a r e  of m i n i n g  and p r i m a r y  m e t a l l u r g y  in e x p e n d i t u r e s  
fo r  p r i v a t e  p r o d u c t i v e  f a c i l i t i e s  has  d r o p p e d  f r o m  14 .4  p e r c e n t  in 1935- 
39 to l e s s  than  7 p e r c e n t  in the 1950 's .  E m p l o y m e n t  in m i n i n g  and 

15 



r e f i n i n g  r o s e  on ly  f r o m  2 . 0  to 2 .1  m i l l i o n  b e t w e e n  1937 and  1955. 
Thus  the r a t i o  of A m e r i c a n  to Sovie t  p r o d u c t i v i t y  p e r  m a n - y e a r  r o s e  
f r o m  3.1  to 4 . 5 .  

Why the  c o s t  of Sovie t  m i n e r a l - o u t p u t  e x p a n s i o n  has  b e e n  so  
h igh  d e s e r v e s  c o m m e n t .  In s e v e r a l  i n d u s t r i e s  good e f f i c i e n c y  has  
b e e n  a c h i e v e d .  In p e t r o l e u m  and n a t u r a l  gas ,  f o r  e x a m p l e ,  the g r o w t h  
of Sovie t  p r o d u c t i o n  s i n c e  1950 has  b e e n  a l m o s t  ha l f  of o u r s  (in a b s o l u t e  
t e r m s ) ,  wi th  e q u i p m e n t  inputs  s e e m i n g l y  low and  wi th  a c u r r e n t  p r o -  
d u c t i v i t y  42 p e r c e n t  the A m e r i c a n .  A good, w e l l - p a i d ,  f r e e  l a b o r  
f o r c e ;  a c c e s s  ( d u r i n g  W o r l d  W a r  II) to new d e v e l o p m e n t s  in g e o p h y s i c s ,  
d r i l l i n g ,  and  p r e s s u r e  m a i n t e n a n c e ;  and the  c o n c e n t r a t i o n  of e f f o r t  on 
a f ew r i c h  o i l  f i e l d s  b e t w e e n  the  V o l g a  and U r a l s  c o n t r i b u t e d  to  t h e s e  
s u c c e s s e s .  Ye t  the  s h a r e  of p e t r o l e u m  and  n a t u r a l  ga s  in the  Sovie t  
fue l  b a l a n c e  f e l l  to 23 p e r c e n t  in 1955, f r o m  24 p e r c e n t  in 1937. (It 
was  65 p e r c e n t  of the U. S. fue l  b a l a n c e  in 1953.)  M o r e o v e r ,  the  
g r o w t h  in output  of the  m o s t  i n e f f i c i e n t  fue l s  ( l ign i te ,  pea t ,  and  oi l  
sha l e ) ,  f o r  w h i c h  the input  of l a b o r  (pe r  un i t  of hea t )  r u n s  5 - I 0  t i m e s  
h i g h e r ,  was  4 . 5 - f o l d ,  1937-55,  c o m p a r e d  to 2 . 5 - f o l d  f o r  p e t r o l e u m  
and n a t u r a l  gas .  

T h e s e  a n o m a l i e s  d e r i v e  f r o m  the w e a k n e s s  of Sov ie t  t r a n s p o r -  
t a t i on  and l o c a l  d i s t r i b u t i o n  s y s t e m s ,  f r o m  d e f i c i e n c e s  in c r a c k i n g  
t e c h n o l o g y ,  and f r o m  r e l u c t a n c e  to s c r a p  e x i s t i n g  i n v e s t m e n t s  in 
l o c o m o t i v e s  and s t a t i o n a r y  p o w e r  p l an t s  e q u i p p e d  to h a n d l e  on ly  s o l i d  
f u e l s .  T h u s ,  a p i p e l i n e  f r o m  the V o l g a - U r a l s  o i l  f i e l d s  ( T u i m a z y ,  54 ° 
40 'N 53°45 'E )  to the new r e f i n e r y  at  O m s k  (55°20 'N  73°30 'E )  in W e s t e r n  
S i b e r i a  was  c o m p l e t e d  on ly  in 1955. F u r t h e r  e a s t ,  t ank  c a r s  on an 
o v e r l o a d e d  r a i l  l ine  p r o v i d e  the on ly  t r a n s p o r t ,  as  t h e y  do in C e n t r a l  
and  N o r t h  R u s s i a .  F u r t h e r m o r e ,  the  Sov ie t s  have  not  b e e n  able  to 
p r o d u c e  g o o d - q u a l i t y  g a s o l i n e  f r o m  h i g h - s u l f u r ,  h i g h - g u m  c r u d e s  l ike  
t h o s e  in the V o l g a - U r a l s  and F a r  E a s t e r n  f i e l d s .  In  c o n s e q u e n c e ,  m u c h  
of the g a s o l i n e  p r o d u c e d  is s u b s t a n d a r d ,  wi th  a t t e n d a n t  e f f e c t s  upon  
e n g i n e  p e r f o r m a n c e  and l i fe .  In add i t ion ,  h i g h - g r a d e  C a u c a s u s  c r u d e s  
m u s t  be i m p o r t e d  into  the V o l g a  a r e a ,  wh i l e  V o l g a - U r a l s  r e s i d u a l  fue l  
o i l  g lu t s  the m a r k e t .  In n a t u r a l  gas ,  d e l a y s  in d e v e l o p i n g  l o c a l  d i s -  
t r i b u t i o n ,  e s p e c i a l l y  f o r  h o u s e h o l d  u s e ,  have  l ed  to p i p e l i n e  u t i l i z a t i o n  
f a r  b e l o w  c a p a c i t y  and e x t e n s i v e  d e s t r u c t i o n  of n a t u r a l  gas  by  f l a r i n g .  
A Sovie t  p e t r o c h e m i c a l  i n d u s t r y  does  not  e x i s t  as  ye t .  D i e s e l i z a t i o n  
has  b a r e l y  s t a r t e d  on Sovie t  r a i l r o a d s .  T h u s ,  the g e n e r a l  r i g i d i t y  of 
R u s s i a ' s  c a p i t a l  s t r u c t u r e  has  i nh ib i t ed  the a d o p t i o n  of m o r e  e f f i c i e n t  
t e c h n o l o g y  and,  wi th  that ,  g r e a t e r  e c o n o m y .  T h i s  r i g i d i t y  i s ,  of c o u r s e ,  
a r e f l e c t i o n  of e c o n o m i c  o v e r c o m m i t m e n t .  
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In g e n e r a l ,  the Sovie t  Un ion  has  bui l t  up an e c o n o m y  tha t  is  
b a s i c a l l y  n o n r a t i o n a l i z e d .  The  s t r e s s e s  and s t r a i n s  of i t s  o p e r a t i o n  
have  b e e n  l i m i t e d  in  the  pas t  by  d i r e c t  c o n t r o l s  m a d e  p o s s i b l e  t h r o u g h  
the u l t i m a t e  s a n c t i o n  of s e c r e t  p o l i c e  t e r r o r .  The d e c l i n e  of the  s e c r e t  
po l i c e  and  f o r c e d  l a b o r  s i n c e  1953 has  b r o u g h t  about  new and i n v o l u n t a r y  
c h a n g e s  in the Sovie t  p a t t e r n .  Mos t  i m p o r t a n t  was  the d e c l i n e  of fue l  
supp ly  in the  V o r k u t a  f i e l d s  of N o r t h  R u s s i a  and in the  U r a l s .  B e c a u s e  
of th i s ,  c o a l  s h i p m e n t s  f r o m  W e s t e r n  S i b e r i a  and K a z a k h s t a n  (whe re  
f o r c e d  l a b o r  a p p e a r s  to have  b e e n  r e l a t i v e l y  l e s s  i m p o r t a n t  in r e c e n t  
yea r s}  to the U r a l s  and E u r o p e a n  R u s s i a  s o a r e d ,  to o v e r  30 m i l l i o n  
m . t .  p e r  y e a r .  N e v e r t h e l e s s ,  fue l  and o r e  s h o r t a g e s  in the  U r a l s  
g r e a t l y  r e d u c e d  the  r a t e  of g r o w t h  in pig  i r o n  output  in  tha t  a r e a ,  to 
10.2  p e r c e n t  f o r  1954-55 c o m b i n e d ,  c o m p a r e d  to 2 1 . 5  p e r c e n t  f o r  the  
U. S. S . R .  as  a who le .  A c c e l e r a t e d  output  by f r e e  l a b o r  in the  U k r a i n e  
b e c o m e s  n e c e s s a r y .  E x t r e m e l y  h igh  wage  l e v e l s - - 5 0  p e r c e n t  and m o r e  
above  t h e  Sovie t  a v e r a g e - - a n d  a g g r e s s i v e  l abo r  r e c r u i t i n g  have  g i v e n  
no tab le  r e s u l t s :  in  1956, the  U k r a i n i a n  p a r t  of the  D o n e t s  B a s i n  a lone  
p r o d u c e d  30 p e r c e n t  of a l l  Sovie t  coa l  and 54 p e r c e n t  of the c o k i n g  
coa l .  But  the  e f fec t  of t h e s e  m e a s u r e s  upon the g e n e r a l  l a b o r  m a r k e t ,  
e s p e c i a l l y  in  p r o j e c t s  in r e m o t e  and u n p l e a s a n t  a r e a s ,  and  upon  o v e r -  
a l l  c o n s u m e r  d e m a n d ,  m a y  be g r e a t  i ndeed .  

IV. Sovie t  R e s o u r c e  D e v e l o p m e n t :  P r o b l e m s  and  P r o s p e c t s .  

The  Sovie t  Union  has  b e e n  able ,  o v e r  the  pas t  30 y e a r s ,  to 
expand  g r e a t l y  i t s  output  of r aw m a t e r i a l s ,  e s p e c i a l l y  m i n e r a l s ,  t i m b e r  
p r o d u c t s ,  f i sh ,  co t ton ,  and s u g a r .  But  i t s  r e c o r d  in  the  m a j o r  food -  
s t u f f s - - g r a i n ,  m e a t ,  and l a rd ,  and in d a i r y  p r o d u c t s - - h a s  b e e n  poo r .  
A s t r u c t u r e  of d e m a n d  s e r i o u s l y  d i s t o r t e d  by m i l i t a r y - e c o n o m i c  c o n -  
s i d e r a t i o n s ,  p i e c e m e a l  d e c i s i o n s ,  and h a r s h  d i r e c t  c o n t r o l s  has  l ed  
to v e r y  h igh  r e a l  c o s t s  of r a w - m a t e r i a l s  p r o d u c t i o n .  The  f r e q u e n t  
l ack  of e c o n o m i c  i n c e n t i v e s ,  e s p e c i a l l y  in  a g r i c u l t u r e ;  an o v e r r i d i n g  
e m p h a s i s  on m a x i m u m  i m m e d i a t e  output  as o p p o s e d  to l o n g - t e r m  
e f f i c i e n c y ;  and an o b s o l e s c e n t  t e c h n o l o g y  have  a l s o  r a i s e d  r e a l  c o s t s ,  
in t e r m s  of c a p i t a l  and l a b o r  p e r  uni t  of output .  In g e n e r a l ,  i n e f f i c i e n c y  
in r a w - m a t e r i a l s  ou tpu t  has  p r o v e n  to be  a m a j o r  h a n d i c a p  in the Sovie t  
q u e s t  fo r  m i l i t a r y - e c o n o m i c  s u p r e m a c y .  

The  fac t  is  tha t  the Sovie t  Union  is  not o u t r u n n i n g  A m e r i c a n  
g rowth .  B e t w e e n  1950 and 1955, Sovie t  p ig  i r o n o u t p u t  r o s e  f r o m  19 
to 33 m i l l i o n  m.  t. ; coa l ,  f r o m  185 to 276 m i l l i o n  m.  t. ; c e m e n t ,  f r o m  
10.2  to 22 .5  m i l l i o n  m.  t. ; and p r i m a r y  c o p p e r ,  f r o m  about  190 to 290 
t h o u s a n d  m . t .  T h e s e  ga ins  c o m p a r e  f a v o r a b l y  wi th  U . S .  f i g u r e s  f o r  
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the  s a m e  p e r i o d :  a g r o w t h  of 11 .7  m i l l i o n  m . t .  in p ig  i r o n ;  a d rop  of 
25 m i l l i o n  m . t .  in  coa l ;  a r i s e  of 11.2  m i l l i o n  m . t .  in  c e m e n t ;  and one 
of 74, 000 m . t .  in p r i m a r y  c o p p e r .  But A m e r i c a n  g a i n s  in  o t h e r  
m i n e r a l s  w e r e  f a r  g r e a t e r - - 7 6  m i l l i o n  m . t .  c o m p a r e d  to 33 m i l l i o n ,  
in p e t r o l e u m ;  640 ,000  m.  t . ,  c o m p a r e d  to 320 ,000 ,  in a l u m i n u m ;  2 . 4  
m i l l i o n  m.  t . ,  c o m p a r e d  to 238 ,000  m.  t . ,  in c a u s t i c  soda ,  e t c .  F u r t h e r -  
m o r e ,  the A m e r i c a n  e c o n o m y  has  m a n y  p r o d u c t i v e  b r a n c h e s  v i r t u a l l y  
u n d e v e l o p e d  in the U. S. S. R. - - t i t a n i u m  pa in t s ,  g y p s u m  b o a r d ,  d e t e r -  
gen t s ,  n a t u r a l  gas ,  e t c .  In  add i t ion ,  n u m e r o u s  i n d i c e s  (the s t e e l  to 
p ig  i r o n  r a t i o ,  fue l  c o n s u m p t i o n  p e r  k i lowa t t  h o u r  of e n e r g y  p r o d u c e d ,  
k i l o w a t t - h o u r s  of p o w e r  p e r  k i l owa t t  of c a p a c i t y ,  m e t a l  cut  p e r  m a c h i n e -  
too l  bi t ,  e t c .  ) show a c o n t i n u e d  A m e r i c a n  a d v a n t a g e  in the e f f i c i e n t  u s e  
of r e s o u r c e s ,  o v e r c r o w d e d  h o u s i n g  e x c e p t e d .  T h e s e  f a c t s  a r e  a l s o  
t r u e ,  in g r e a t e r  o r  l e s s e r  d e g r e e ,  f o r  o t h e r  W e s t e r n  n a t i o n s .  

Sov ie t  p r o s p e c t s  f o r  the  f u t u r e  a r e  d i m m e d  by t h r e e  m a j o r  
f a c t o r s  : 

. The  g r e a t  de f i c i t  of b i r t h s  in the d e c a d e  1940-50,  w h i c h  
wi l l  p e r m i t  v e r y  l i t t l e  i n c r e a s e  in the l a b o r  f o r c e  o v e r  
the  next  10 y e a r s ,  p a r t i c u l a r l y  if u r b a n i z a t i o n  c o n t i n u e s  
at i ts  c u r r e n t  r a t e .  (Ci ty  l i fe ,  i t  shou ld  be no ted ,  p e r m i t s  
f a r  l e s s  u s e  of the  l a b o r  of c h i l d r e n  and m o t h e r s  t han  does  
p e a s a n t  type  a g r i c u l t u r e .  ) 

. The  r e v o l u t i o n a r y  i m p a c t  of n u c l e a r  w a r f a r e .  Whi le  the  
Sov ie t s  c a n  r e a l i z e  c e r t a i n  e c o n o m i e s  in d i r e c t  m a n p o w e r  
u t i l i z a t i o n  and in s t e e l ,  u n i v e r s a l  m a c h i n e - t o o l  c a p a c i t y ,  
and f e r t i l i z e r  b a s i c s  by  the  sh i f t  f r o m  c o n v e n t i o n a l  to 
n u c l e a r  a r m a m e n t s ,  t h e i r  d e f e n s i v e  p o s t u r e  n e e d s  d r a s t i c  
i m p r o v e m e n t - - o r  an  a b a n d o n m e n t  of a g g r e s s i v e  i n t e n t i o n s .  
T h e  Sovie t  Union,  d e s p i t e  i t s  e n o r m o u s  a r e a ,  ha s  on ly  
about  5 p e r c e n t  of the  s i g n a l  c o m m u n i c a t i o n s  c a p a c i t y  of 
the U n i t e d  S t a t e s ,  a w e a k n e s s  i n c o m p a t i b l e  wi th  e f f e c t i v e  
a i r  d e f e n s e .  U r b a n  d e n s i t i e s  a v e r a g i n g  12 ,000  p e r  s q u a r e  
m i l e  o r  m o r e ,  wi th  p o o r  ex i t s  and l o c a l  t r a n s p o r t ;  the  
e x t r e m e  c o n c e n t r a t i o n  of r a i l r o a d  t r a f f i c ;  the  l a c k  of food 
and o t h e r  supp ly  m a r g i n s - - a l l  t h e s e  a r e  v u l n e r a b i l i t i e s  
s c a r c e l y  to le  r:.al~ie in the a t o m i c  age .  T h e i r  r e c t i f i c a t i o n ,  
le t  a lone  the  v a s t  o u t p o u r i n g s  of s c a r c e  r e s o u r c e s  and  
s k i l l s  f o r  a c t i v e  o f f ense  and d e f e n s e ,  wou ld  r e q u i r e  s t a g -  
g e r i n g  i n v e s t m e n t .  
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3. I n c r e a s i n g  u n r e s t  in  the  E u r o p e a n  s a t e l l i t e s ,  b e g i n n i n g  
wi th  the  June  17, 1953, u p r i s i n g  in  E a s t  G e r m a n y  and 
c u l m i n a t i n g  in  the  H u n g a r i a n  r evo l t ,  has  s t e a d i l y  l e s s e n e d  
Sovie t  ne t  t r i b u t e  f r o m  t h e s e  a r e a s .  Since  the Soviet  r e -  
l i e s  h e a v i l y  upon P o l i s h  coa l ,  z inc ,  and c a d m i u m ;  E a s t  
G e r m a n  u r a n i u m ;  H u n g a r i a n  baux i te ,  and o t h e r  E a s t e r n  
E u r o p e a n  raw m a t e r i a l s  and m a n u f a c t u r e s ,  a w o r s e n i n g  
in i t s  t e r m s  of t r a d e  and the p o s s i b i l i t y  of c o m p l e t e  d e n i a l  
f u r t h e r  a c e r b a t e  t e n s i o n s  wi th in  the  Sovie t  e c o n o m y .  

N e v e r t h e l e s s ,  the Sovie t  Union  r e t a i n s  an e x t r e m e l y  d a n g e r o u s  
c a p a b i l i t y  f o r  o f f ens ive  m i l i t a r y  ac t ion ,  and fo r  p s y c h o l o g i c a l  and e c o -  
n o m i c  w a r f a r e .  I ts  p o t e n t i a l s  f o r  the fu tu re  c o m p a r e  in e x t e n t  wi th  
t h o s e  of the  U n i t e d  S ta tes  and a r e  a d e q u a t e  f o r  an i n d e f i n i t e  expans ion ,  
p r o v i d e d  that  the  e c o n o m y  is  r a t i o n a l i z e d  and that  i t s  g r o w t h  is  p a c e d  
r a t h e r  than  f o r c e d .  The  U k r a i n e  and C a u c a s u s ,  r a t h e r  than  the h e a r t -  
l and  b e t w e e n  the Vo lga  and Y e n i s e y ,  r e p r e s e n t  R u s s i a ' s  o p t i m u m  c o m -  
b i n a t i o n  of a c c e s s i b i l i t y ,  and of h u m a n  and n a t u r a l  r e s o u r c e s .  It is in 
the  U k r a i n e  and N o r t h  C a u c a s u s  and  in the h u m i d  lands  w e s t  of M o s c o w  
tha t  the  Soviet  Un ion  can  so lve ,  by  a d e q u a t e  i n v e s t m e n t  and the  a p p l i c a -  
t ion  of sound  land  m a n a g e m e n t ,  i t s  l o n g - t e r m  p r o b l e m s  of a g r i c u l t u r a l  
su f f i c i ency .  W i d e n e d  i n t e r n a t i o n a l  t r a d e  cou ld  f u r t h e r  i n c r e a s e  the  
e f f i c i e n c y  of r e s o u r c e  d e v e l o p m e n t ,  p a r t i c u l a r l y  if  a b e t t e d  by  t e c h n o -  
l o g i ca l  e x c h a n g e s .  But w h e t h e r  such  t r a n s i t i o n s  f r o m  t o d a y ' s  p o l i c i e s  
c a n  be  e f f e c t e d  wi th in  the  C o m m u n i s t  f r a m e w o r k ,  and wi thou t  u p h e a v a l ,  
r e m a i n s  to be s e e n .  

DR. C L E M :  Dr .  Sh imk in  is  r e a d y  fo r  q u e s t i o n s .  

QUESTION: Sir ,  I was  m u c h  i m p r e s s e d  wi th  y o u r  r e c i t a t i o n  
of the h y d r o e l e c t r i c  d e v e l o p m e n t  of the Sovie t  Union .  Would you t e l l  
us  what  p r o p o r t i o n  of the to t a l  p o w e r  of the  U n i o n ' s  p o t e n t i a l  the  hydrO~ 
e l e c t r i c  d e v e l o p m e n t  r e p r e s e n t s ?  

DR. SHIMKIN: At the  p r e s e n t  t i m e  they  ge t  l e s s  than  14 p e r -  
cen t  of t h e i r  output  of e l e c t r i c  p o w e r  f r o m  h y d r o e l e c t r i c  s o u r c e s .  By  
1960, h o w e v e r ,  it  wi l l  p r o b a b l y  e x c e e d  17 p e r c e n t .  It i s  s t i l l  v e r y  
m u c h  s m a l l e r  than  in th i s  c o u n t r y ;  b u t  the d i r e c t i o n ,  and p a r t i c u l a r l y  

. ~  

the loca t ion ,  of t h e s e  s o u r c e s  a r e  i m p o r t a n t .  I want  aga in  to e m p h a s i z e  
the  q u e s t i o n  of i n d u s t r i a l  w a t e r  supply ,  wh ich  is  v e r y  s h o r t  in E u r o p e a n  
R u s s i a .  
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QUESTION:  You s t r e s s e d  the f ac t  tha t  the  Sov ie t s  a r e  
e m p h a s i z i n g  s e l f - s u f f i c i e n c y  in v a r i o u s  z o n e s .  I w a s  w o n d e r i n g  if 
tha t  i n c l u d e d  food;  and,  if so,  to what  d e g r e e  t h e y  a r e  s u c c e s s f u l ,  f o r  
e x a m p l e ,  in the  a r e a  b e t w e e n  the Volga  and  L a k e  B a y k a l .  

DR. SHIMKIN: Th i s  fs p r e c i s e l y  the po in t  t ha t  I t r i e d  to 
e m p h a s i z e .  The  s o - c a l l e d  " n e w  l a n d s "  p r o g r a m ,  the 30 m i l l i o n  
h e c t a r e s  t h e y  have  c u l t i v a t e d  in the l a s t  few y e a r s ,  i s  i n t e n d e d  to ex -  
pand  food  output  f o r  the  new m i n i n g  and m a n u f a c t u r i n g  a r e a s  in the 
deep  i n t e r i o r ,  C e n t r a l  A s i a  i s  in  a v e r y  d e f i c i e n t  p o s i t i o n  f r o m  the  
s t a n d p o i n t  o f  food p r o d u c t i o n ,  b e c a u s e  it ha s  p e r f o r c e  s p e c i a l i z e d  on 
co t ton ,  and  m u s t  i m p o r t  food and  g r a i n  f r o m  w e s t e r n  S i b e r i a .  

I r r i g a t i o n  in the s o u t h e r n  p a r t  of the  U k r a i n e  and  in  the  N o r t h  
C a u c a s u s ,  w h i c h  i s  now r e a s o n a b l y  u n d e r  w a y  a f t e r  m a n y  d e l a y s ,  w i l l  
g ive  a b e t t e r  b a l a n c e  to E u r o p e a n  R u s s i a .  But  the C e n t r a l  and  N o r t h -  
w e s t  a r e a s  ( M o s c o w  and  L e n i n g r a d ) w i l l  h a v e  to i m p o r t  abou t  t w o - t h i r d s  
of t h e i r  food s u p p l i e s  f r o m  the  sou th .  

The  w o r s t  p o s i t i o n  is  in  the F a r  E a s t .  

QUESTION:  Some  y e a r s  ago M r .  M o l o t o v  s a i d  tha t  the  
R u s s i a n  u s e  of a t o m i c  e n e r g y  was  fo r  p e a c e f u l  p u r p o s e s .  T h e y  w e r e  
go ing  to u s e  a t o m i c  e x p l o s i o n s  to d i v e r t  the  w a t e r  f r o m ,  I b e l i e v e ,  one 
of the  r i v e r s  in  S i b e r i a  and m a k e  it go sou th .  Has  a n y t h i n g  h a p p e n e d  
on tha t  ? 

DR.  SHIMKIN: No, s i r .  

I want ,  by  the way,  to m e n t i o n  one p r o b l e m  h e r e .  T h e r e  has  
b e e n  a good d e a l  of t a lk ,  about  not  on ly  th i s  a s p e c t ,  but  m o r e  sub -  
s t a n t i v e l y  abou t  Sovie t  p o w e r  r e a c t o r s .  T h e y  h a v e  p r e t t y  a m b i t i o u s  
p r o g r a m s  in  th is  r e g a r d .  T h e r e  is  no doubt  tha t  in c e n t r a l  R u s s i a ,  
p a r t i c u l a r l y  the  M o s c o w  r e g i o n ,  and in L e n i n g r a d  t h o s e  wou ld  p l a y  a n  
e x t r e m e l y  s o u n d  e c o n o m i c  r o l e ,  f o r  fue l  t h e r e  is  v e r y  c o s t l y .  The  
M o s c o w  L i g n i t e  B a s i n  i s  poo r ,  and  the p l a n n e d  400 k i lovo l t  l ine  f r o m  
the  V o l g a  p r o j e c t s  is  b a r e l y  f e a s i b l e  e c o n o m i c a l l y .  In a d d i t i o n  to th i s ,  
L e n i n g r a d  h a s  in r e c e n t  y e a r s  d e p e n d e d  v e r y  h e a v i l y  on P o l a n d  f o r  i t s  
c o a l ,  and  a l s o  on the  V o r k u t a  l a b o r - c a m p  r e g i o n ,  bo th  of w h i c h  have  
b e c o m e  u n d e p e n d a b l e .  T h e r e f o r e  the e c o n o m i c  j u s t i f i c a t i o n  of a 
p o w e r  p r o g r a m  on a t o m i c  e n e r g y  is m a x i m u m  in  c e n t r a l  and n o r t h w e s t  
R u s s i a .  
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Now, how m u c h  of th i s  r e a c t o r  p r o g r a m  wi l l  in fac t  be  f o r  
p o w e r  and how m u c h  fo r  m i l i t a r y  p l u t o n i u m  is  a n y b o d y ' s  g u e s s .  Tha t  
t hey  wi l l  expand  I th ink  is  p r e t t y  c e r t a i n .  How e c o n o m i c a l l y  and how 
s a f e l y  f r o m  the s t andpo in t  of r a d i o a c t i v e  c o n t a m i n a t i o n  and the l ike  is  
a n y b o d y ' s  g u e s s .  

QUESTION: A c t u a l l y  I had  in m i n d  th i s  p r o j e c t  to b low u p - -  

DR. SHIMKIN: Oh, that  is not an e f f i c i e n t  way  of u s i n g  a t o m i c  
e x p l o s i v e s .  And, s e c o n d l y ,  th is  whole  m a t t e r  of r i v e r  d i v e r s i o n  i s  
c o m p l e t e l y  in the  s t a g e  of f an ta sy .  

QUESTION: You m e n t i o n e d  oil .  W h e r e  do they  a c t u a l l y  p r o -  
duce  th is  o i l ?  

DR. S~IIMKIN: This  is  a v e r y  good ques t i on .  I have  u n f o r t u n -  
a t e ly  not had  enough  t i m e  to deve lop  that .  

At the p r e s e n t  t i m e  60 p e r c e n t  of Sovie t  p e t r o l e u m  p r o d u c t i o n ,  
wh ich  to t a l s  a r o u n d  70 m i l l i o n  m e t r i c  tons ,  i s  in the  V o l g a - U r a l s  b a s i n ,  
the s o - c a l l e d  s e c o n d  Baku.  C a u c a s u s  p r o d u c t i o n  is  down f r o m  p r e w a r  
to 14 m i l l i o n  m e t r i c  tons  as  o p p o s e d  to 20 m i l l i o n .  T h e i r  p r o d u c t i o n  
in C e n t r a l  A s i a  has  jus t  about r e m a i n e d  on a pa r ;  t hey  have  had  s o m e  
e x p a n s i o n  in the U k r a i n e .  In W e s t e r n  S ibe r i a ,  a l though  the  g e o l o g y  is  
f a v o r a b l e ,  t hey  have  not had  any r e a l  s t r i k e s .  But  l a s t  y e a r  t h e y  c o m -  
p l e t e d  t h e i r  f i r s t  long  p i p e l i n e  f r o m  the Volga  Bas in ,  T u i m a z y  to O m s k ,  
wh ich  is  the s i t e  of a l a r g e  new r e f i n e r y .  So p e t r o l e u m  p r o d u c t s  w i l l  
b e c o m e  a v a i l a b l e  m o r e  c h e a p l y  and r e l i a b l y  fo r  W e s t e r n  S i b e r i a  and 
the new a g r i c u l t u r a l  a r e a .  The  F a r  E a s t e r n  p o s i t i o n  is  v e r y  bad,  bo th  
in t e r m s  of the  s l o w n e s s  of p e t r o l e u m  output and in t e r m s  of the  qua l i t y  
of p e t r o l e u m .  

Both  in the  Vo lga  and in the  F a r  E a s t  the  Sov ie t s  have  v e r y  
h e a v y  c r u d e s ,  in  the  Volga  Bas in ,  wi th  h igh  su l fu r  a l so .  T h e i r  
t e c h n o l o g y  is  s t i l l  i n a d e q u a t e  to hand le  t h o s e  e c o n o m i c a l l y ,  p a r t i c u l a r l y  
fo r  the l i g h t e r  f r a c t i o n s .  F o r  th i s  r e a s o n  t h e i r  n a t i o n a l  p o s i t i o n  is  not  
as f a v o r a b l e  as i t  a p p e a r s  f r o m  the ga ins  in  p e t r o l e u m  p r o d u c t i o n  s i n c e  
1950. F i n a l l y ,  the  d i s t r i b u t i o n  s y s t e m  is  s t i l l  v e r y  bad.  A c c o r d i n g  to 
t h e i r  own f i g u r e s  of 1955, 95 p e r c e n t  of t h e i r  p e t r o l e u m  was s t i l l  b e i n g  
t r a n s p o r t e d  by  r a i l r o a d  tank  c a r ,  a v e r y  e x p e n s i v e  way  of h a n d l i n g  it.  

QUESTION: Would you c a r e  to c o m m e n t  upon m a t e r i a l s  f r o m  
C o m m u n i s t  C h i n a ?  
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DR. SHIMKIN: The  i m p o r t a n c e  of C o m m u n i s t  C h i n a  is  r e a l l y  
l i m i t e d  to the  F a r  E a s t e r n  a r e a .  The  F a r  E a s t  to th i s  d a y  l a c k s  
a d e q u a t e  s o u r c e s  of i r o n  o r e .  F o r  e x a m p l e ,  the  K o m s o m o l s k  S t ee l  
M i l l  s t i l l  ha s  to d e p e n d  upon  s c r a p  f r o m  E u r o p e a n  R u s s i a  and  upon  
p ig  i r o n  f r o m  M a n c h u r i a .  

In  a d d i t i o n  to t h i s ,  C h i n a  is  in  a p o s i t i o n  to s u p p l y  m o d e r a t e  
q u a n t i t i e s  of t in  and t u n g s t e n  f r o m  sou th  Ch ina ,  a l t h o u g h  th i s  p r o d u c -  
t ion  has  s t i l l  had  v e r y  g r e a t  d i f f i c u l t y  f r o m  the  s t a n d p o i n t s  of t r a n s -  
p o r t a t i o n  and  c o s t .  In g e n e r a l ,  too, the  Sovie t  U n i o n  m u s t  s u p p l y  
C h i n a  wi th  c o p p e r ,  and  wi th  p e t r o l e u m  p r o d u c t s .  So the  ne t  ga in  f o r  
the  Sovie t  Un ion  as  a w h o l e  is r e l a t i v e l y  s m a l l ,  in  c o n t r a s t  wi th  the  
E a s t  E u r o p e a n  s i t u a t i o n .  F o r  the F a r  E a s t ,  h o w e v e r ,  the  C h i n e s e  
r e s o u r c e s  a r e  e x c e e d i n g l y  i m p o r t a n t .  

QUESTION:  D o c t o r ,  I w o n d e r  w h e t h e r  you c o u l d  p e r h a p s  g ive  
m e  a l i t t l e  m o r e  i n f o r m a t i o n  on the f u t u r e  n a t u r a l  r e s o u r c e s  of the  
s a t e l l i t e s  on w h i c h  the  Sovie t  Union  is  d e p e n d i n g .  

DR.  SHIMKIN:  I have  i n d i c a t e d  t h e m  v e r y  b r i e f l y ,  but  I w i l l  
s t r e s s  t h e m  a l i t t l e  b i t  m o r e .  

In  g e n e r a l ,  in  m i n e r a l  r e s o u r c e s  the  Sov ie t  Un ion  is  v e r y  
h e a v i l y  d e p e n d e n t  upon  u r a n i u m  f r o m  E a s t e r n  G e r m a n y ,  to s o m e  e x -  
t en t  f r o m  H u n g a r y ,  and a l s o  f r o m  B u l g a r i a .  H u n g a r i a n  b a u x i t e  i s  of 
e x c e p t i o n a l  i m p o r t a n c e ,  r e p r e s e n t i n g  a r o u n d  40 p e r c e n t  of the  t o t a l  
supp ly .  Th i s  is  go ing  to be  e s p e c i a l l y  a p r o b l e m  in  the f u t u r e  in  v i e w  
of the  g r e a t  s h o r t a g e  of c o p p e r  in the  w h o l e  Sovie t  b l o c .  The  non-  
f e r r o u s  m e t a l s  p o s i t i o n  is  the  m o s t  c r u c i a l .  

In  a d d i t i o n  to th i s ,  z inc  is  a m a j o r  c o m m o d i t y ,  p r o d u c e d  in 
P o l a n d .  F i n a l l y ,  the P o l e s  have  a n n u a l l y  e x p o r t e d  to R u s s i a  an  
a v e r a g e  of 10 to 15 m i l l i o n  tons  of h i g h - g r a d e  b i t u m i n o u s  c o a l .  

The  m a i n  i m p o r t s  tha t  t h e y  have  had  f r o m  R u s s i a  have  b e e n  
i r o n  o r e  and c o p p e r .  A p p r o x i m a t e l y  75 p e r c e n t  of the  i r o n  o r e  c o n -  
s u m e d  in the  b l a s t  f u r n a c e s  of the E u r o p e a n  s a t e l l i t e s  c o m e s  f r o m  
the  Sovie t  Union .  AII  o f  t h e s e  c o u n t r i e s  a r e  v e r y  d e f i c i e n t  in c o p p e r ,  
as  w e l l  as  in  c h r o m e  and n i c k e l ,  w h i c h  a l s o  m u s t  c o m e  f r o m  the 
Sovie t  Union.  

So on a b a l a n c e  in t e r m s  of m a t e r i a l s  t h e r e  is  a t w o - w a y  t r a d e .  
H o w e v e r ,  the  p r i c e s  pa id  by  the Sovie t  Un ion  have  b e e n  v e r y  f a v o r a b l e  
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to the U. S. S . R .  In  fac t ,  the  E a s t e r n  E u r o p e a n  s a t e l l i t e s  o v e r  the 
p a s t  d e c a d e  have  had  a net  e x p o r t  of a r o u n d  10 p e r c e n t  of t h e i r  g r o s s  
n a t i o n a l  p r o d u c t  in  t r a n s f e r s  to the  Sovie t  a c c o u n t .  

Now, w h a t e v e r  the c o n s e q u e n c e s  of H u n g a r y  m i g h t  be ,  I b e -  
l i e v e  tha t  the Sov ie t  Union  w i l l  no l o n g e r  be ab le  to b l e e d  the  s a t e l l i t e s  
in  the w a y  tha t  it  has  in the pas t .  I t  has  to give m o r e  in e x c h a n g e  f o r  
wha t  i t  g e t s .  And th i s  m e a n s  tha t  the whole  p i c t u r e  i s  go ing  to be 
t r a n s f o r m e d ,  p a r t i c u l a r l y  in  r e g a r d  to Sovie t  c a p a c i t y  to e x p o r t  c a p i t a l ,  
f o r  e x a m p l e ,  to C h i n a  and  to the u n d e r d e v e l o p e d  w o r l d .  Al l  of t h e s e  
c a p i t a l  e x p o r t s  tha t  you have  h e a r d  about  in  the  l a s t  few y e a r s  have  not 
b e e n  Sovie t  e x p o r t s .  T h e y  have  b e e n  s a t e l l i t e  e x p o r t s  of c a p i t a l .  

Now, the q u e s t i o n  is ,  if t h e  Sovie t  Un ion  is  no l o n g e r  able  to 
b l e e d  the s a t e l l i t e s  to the  s a m e  ex t en t ,  w i l l  it  be  ab le  to m e e t  i ts  c o m -  
m i t m e n t s  to t h e s e  u n d e r d e v e l o p e d  c o u n t r i e s ,  and  to Ch ina ,  as  w e l l  as  
m e e t i n g  the  v e r y  s e r i o u s  i n t e r n a l  p r o b l e m s  tha t  it has  ? 

QUESTION:  You have  i n d i c a t e d  s o m e  c o n f i d e n c e  in  t h e s e  
R u s s i a n  p r o d u c t i o n  f i g u r e s .  Do you  f e e l  tha t  t h e y  a r e  m o r e  r e l i a b l e  
t han  t h e y  have  b e e n  in the p a s t ?  

DR.  SHIMKIN: The q u e s t i o n  of Sovie t  s t a t i s t i c s  is  a r a t h e r  
c o m p l i c a t e d  one ,  but  a s u b j e c t  on w h i c h  t h e r e  h a s  b e e n  an i m m e n s e  
a m o u n t  of w o r k  done .  

We,  of c o u r s e ,  have  to be  v e r y  s k e p t i c a l  about  a n y t h i n g  tha t  
i s  r e l e a s e d  f r o m  the Sovie t  Union .  But  we c a n  a d j u s t  and  r e c t i f y  a 
g r e a t  m a n y  of t h e s e  s t a t i s t i c s  in s e v e r a l  w a y s .  F i r s t  of a l l ,  we  c a n  
do i t  t h r o u g h  e x t r e m e l y  t h o r o u g h  u s e  of the pub l ic  s t a t i s t i c s  fo r  c o n -  
s i s t e n c y ,  f o r  c o n t e x t ,  and  p a r t i c u l a r l y  f o r  b a l a n c e s  as  s h o w n  by  inpu t -  
output  s t u d i e s .  T h e s e  k inds  of m e a s u r e s  c a n  m i n i m i z e  the e r r o r s  tha t  
a r e  i nvo lved .  

In  add i t i on  to th i s ,  we have  s u f f i c i e n t  o l d e r  l i t e r a t u r e  in t e r m s ,  
f o r  e x a m p l e ,  of c l i m a t i c  c o n d i t i o n s ,  so i l ,  m i n e r a l  r e s o u r c e s ,  and 
o t h e r s ,  to ge t  s o m e  l i m i t i n g  p a r a m e t e r s .  We a l s o  know a f a i r  a m o u n t ,  
not  on ly  f r o m  the  l i t e r a t u r e  bu t  a l s o  f r o m  r e c e n t  v i s i t s ,  to get  an 
a s s e s s m e n t  of Sov ie t  t e c h n o l o g y .  

At the  p r e s e n t  t i m e  we f e e l  t ha t  the o v e r a l l  v o l u m e  of Sov i e t  
i n d u s t r i a l  p r o d u c t i o n  is  known qu i te  a c c u r a t e l y .  F o r  i n d i v i d u a l  com-  
m o d i t i e s  the  e r r o r s  c a n  be v e r y  g r e a t .  F o r  e x a m p l e ,  we know now tha t  
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the  f i g u r e s  on c o p p e r ,  l ead ,  and z inc  p r o d u c t i o n  tha t  I p u b l i s h e d s o m e  
y e a r s  ago in m y  m i n e r a l s  v o l u m e  w e r e  e x a g g e r a t e d  b y  t h e  i n c l u s i o n  of 
l a r g e  a m o u n t s  of s e c o n d a r y  p r o d u c t i o n ,  and  tha t  t h e y  o v e r s t a t e  the  
p r i m a r y  m e t a l  p r o d u c t i o n  in t h e s e  f i e l d s  p o s s i b l y  by  as m u c h  as  25 
p e r c e n t .  T h e s e  r e c t i f i c a t i o n s  have  to go on a l l  the  t i m e .  But  I a m  
v e r y  g r a t i f i e d  to s a y  tha t  v e r y  few of o u r  b a s i c  s e r i e s  have  b e e n  
s e r i o u s l y  u p s e t  by the i n f o r m a t i o n  tha t  has  c o m e  out  in the  pa s t  y e a r .  

Now, w h e n  I s a y  a l l  th i s ,  I a m  t a l k i n g  about  m a r g i n s  of e r r o r  
in i n d i v i d u a l  f i g u r e s  of at l e a s t  5 o r  10 p e r c e n t  and  in s o m e  of the  
s m a l l e r  c o m m o d i t i e s  as  m u c h  a s  20 o r  30 p e r c e n t .  The  i m p o r t a n c e ,  
h o w e v e r ,  of the d i m e n s i o n s  we a r e  t a l k i n g  about  i s  in r e l a t i o n  to th i s  
c o u n t r y ' s  output ,  r a t e  of g rowth ,  p r o d u c t i v i t y .  I do b e l i e v e  tha t  we 
know the  Sovie t  m e a s u r e  of p o w e r  to a v e r y  a p p r e c i a b l e  ex t en t .  The  
m a i n  d i f f i c u l t i e s  we get  in to  in th i s  f i e l d  a r e  in c o m p a r i s o n s  n o t  t a k i n g  
in to  a c c o u n t  the d i f f e r e n c e s  in p r o d u c t - m i x  b e t w e e n  th i s  c o u n t r y  and 
the Sovie t  Union ,  a n d  c o m p a r i s o n s  tha t  a r e  done  wi thou t  enough  c a r e  
fo r  d e f i n i t i o n s  and  c o n t e n t .  

Le t  m e  i l l u s t r a t e  one o r  two th ings .  F o r  e x a m p l e ,  in  th i s  
c o u n t r y  65 p e r c e n t  of o u r  a g r i c u l t u r a l  output  is  in a n i m a l  p r o d u c t s .  
T h e r e f o r e  a c o m p a r i s o n  b a s e d  p u r e l y  on the r e l a t i v e  output ,  say ,  of 
f i e l d  c r o p s ,  s u c h  as  w h e a t  and  p o t a t o e s ,  t e n d s  to g ive  v e r y  m i s l e a d i n g  
r e s u l t s ,  e s p e c i a l l y  w h e n  one i g n o r e s  the e x t r e m e l y  i m p o r t a n t  p r o d u c -  
t ion  of c i t r u s  f r u i t  and o t h e r  a s p e c t s  of a b a l a n c e d  a g r i c u l t u r a l  output .  

Aga in  le t  us  t a lk  about  c o a l  p r o d u c t i o n .  You r e a d  about  390 
m i l l i o n  m e t r i c  tons  of Sov ie t  c o a l  p r o d u c t i o n .  O v e r  100 m i l l i o n  m e t r i c  
t ons  of t h i s  p r o d u c t i o n  a r e  not  c o a l  at  a l l  but  l i g n i t e ,  and  th i s  m u s t  be 
a d j u s t e d  f o r  fue l  e q u i v a l e n t .  

T h e r e f o r e  you  c a n  r u n  in to  e x t r e m e l y  p o o r  c o m p a r i s o n s  i n  
h a s t y  s e c o n d a r y  s o u r c e s .  In  add i t i on  to th i s ,  s o m e  of o u r  m o s t  
s p e c t a c u l a r  a c h i e v e m e n t s  have  not  b e e n  h i g h l y  p u b l i c i z e d .  F o r  e x -  
a m p l e ,  as  m o s t  of you a r e  a w a r e ,  the  U n i t e d  S ta t e s  now i s  by  f a r  the  
w o r l d ' s  l a r g e s t  p r o d u c e r  of u r a n i u m .  O u r  p r o d u c t i o n  is l a r g e  e n o u g h  
so  the  the P r e s i d e n t  w a s  ab le  to a l l o c a t e  40, 000 k i l o g r a m s  of u r a n i u m  
m e t a l  f o r  the A t o m s  fo r  P e a c e  P r o g r a m  and f o r  c o m m e r c i a l  d e v e l o p -  
m e n t  in t h i s  c o u n t r y .  Now, 40 ,000  k i l o g r a m s  in  t e r m s  of w o r l d  p r o -  
d u c t i o n  of a d e c a d e  ago is a b s o l u t e l y  an i n c r e d i b l e  a m o u n t .  T h e r e  is  
not  the  s l i g h t e s t  q u e s t i o n  o r  doubt  tha t  ou r  u r a n i u m  p r o d u c t i o n  e x c e e d s  
the S o v i e t ' s  by  m a n y  m a g n i t u d e s .  
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T h e r e f o r e ,  we m u s t  t ake  th i s  b a l a n c e  into  accoun t .  We m u s t  
not th ink  only  of s t e e l  output  in the c o m p a r i s o n s ,  but  of s u c h  th ings  as  
p l a s t i c s ,  t i t a n i u m  p r o d u c t i o n ,  and c h e m i c a l s .  When  you t ake  a l l  of 
t h i s  in to  a c c o u n t ,  the c o m p a r i s o n s  I have  m a d e  a r e  b r o u g h t  in to  b e t t e r  
focus. 

DR. C L E M :  D r .  Sh imkin ,  we a l l  want  to t hank  you  f o r  c o m i n g  
down h e r e  a g a i n  and  t a l k i n g  to u s .  

(7 F e b  1 9 5 7 - - 3 , 7 5 0 ) B / t j t  
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