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M A T E R I A L S  F O R  T H E  P R O D U C T I O N  O F  S T E E L  

30 S e p t e m b e r  1954  

C O L O N E L  O ' N E I L :  T h i s  m o r n i n g  we  h a v e  o u r  f i r s t  l e c t u r e  r e -  
l a t i n g  t o  n a t u r a l  r e s o u r c e s - - " M a t e r i a l s  f o r  t h e  P r o d u c t i o n  of  S t e e l . "  
S t e e l  i s  e s s e n t i a l  t o  o u r  p e a c e t i m e  e c o n o m y ,  a n d  i s  a l s o  e s s e n t i a l  
t o  o u r  w a r t i m e  e c o n o m y ,  so  m u c h  s o  t h a t  y o u  m i g h t  s a y  we  h a v e  a 
t e n d e n c y  to  q u e s t i o n  i t .  In  o u r  s t u d i e s  o f  m o b i l i z a t i o n ,  s t e e l  w i l l  
b e c o m e  a r e c u r r i n g  c o n s i d e r a t i o n  in  p r o d u c t i o n  p r i o r i t i e s ,  a l l o c a t i o n ,  

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

O u r  s p e a k e r  t h i s  m o r n i n g  i s  t h e  C h i e f  G e o l o g i s t  of  t h e  B e t h l e h e m  
S t e e l  C o m p a n y .  Y o u  h a v e  r e a d  h i s  b i o g r a p h y  a n d  k n o w  h i s  o u t s t a n d i n g  
q u a l i f i c a t i o n s .  H e  h a s  l e c t u r e d  a t  t h e  I n d u s t r i a l  C o l l e g e  on  s e v e r a l  

p r e v i o u s  o c c a s i o n s .  

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

i n t r o d u c e  t o  y o u ,  D r .  D o n a l d  M.  F r a s e r .  

DR. FRASER: Colonel O'Neil, General Niblo, members of the 
Industrial College: The subject as I see it this morning is the raw 
materials for the steel industry, with emphasis on the three basic 
raw materials plus a further survey of the alloying metals. 

T h e r e  a r e  m a n y  o t h e r  m a t e r i a l s  u s e d  i n  t h e  s t e e l  i n d u s t r y ,  b u t ,  
w i t h  t h e  e x c e p t i o n  of  s c r a p ,  t h e  v a r i o u s  t o p i c s  I w i l l  t a k e  up  a r e  
t h o s e  d e a l i n g  w i t h  t h e  n a t u r a l l y  o c c u r r i n g  m i n e r a l s  f r o m  w h i c h  t h e  
m e t a l s  a r e  d e r i v e d ,  T h i s  u s e  o f  t h e  t e r m  " r a w  m a t e r i a l S "  h a s  a 
c e r t a i n  p s y c h o l o g i c a l ,  I s u p p o s e ,  b a c k g r o u n d  f o r  m e .  I c a m e  f r o m  
t h e  W e s t ,  a n d  r a w  a l w a y s  h a s  s o m e t h i n g  t o  d o  w i t h  c r u d e ,  u n c o u t h ,  

a n d  s o  f o r t h .  

T h e  v a r i o u s  m e t a l s  t h a t  I w i l l  t r y  t o  g i v e  y o u  s o m e  i n f o r m a t i o n  
~;n a r e  n o t ,  a l l  t h e  m e t a l s ,  b u t  a r e  t h e  t h r e e  b a s i c  m a t e r i a l s  u s e d  in  
g r o s s  t o n n a g e - - i r o n  o r e ,  c o a l ,  a n d  l i m e s t o n e ,  t o g e t h e r  w i t h  s c r a p .  
In  a d d i t i o n  w e  w i l l  t r y  t o  c o v e r  m a n g a n e s e ,  n i c k e l ,  c h r o m e ,  c o b a l t ,  
t u n g s t e n ,  a n d  m o l y b d e n u m ,  w i t h  a f e w  r e m a r k s  a b o u t  c o l u m b i u m  a n d  
t a n t a l u m .  I t h i n k  m o s t  o f  t h e m  a r e  i n  t h e r e .  

T h e  s t e e l  i n d u s t r y  i n  1953 u s e d  137 m i l l i o n  t o n s  of  i r o n  o r e  a n d  
a b o u t  100 m i l l i o n  t o n s  of  c o a l .  I t  p r o d u c e d  a p p r o x i m a t e l y  70 m i l l i o n  



1 o  

t o n s  of  c o k e  and:  38 m i l l i o n  t o n s  o f  l i m e s t o n e  o f  v a r i o u s  : g r a d e s :  
T h e s e  t h i n g s ,  c o m b i n e d  w i t h  a b o u t  60 m i l l i o n  ' t on s  o f  s c r a p ,  p r o -  
d u c e d  c l o s e  t o  112 m i l l i o n  t o n s  o f  s t e e l  c a s t i n g s  a n d  i n g o t s .  T h e s e  
s t a t i s t i c s  a r e  n o t  g i v e n  b e c a u s e  I t h i n k  y o u  o u g h t  t o  r e m e m b e r  t h e m .  
I d o n ' t  r e m e m b e r  t h e m  m o s t  o f  t h e  t i m e .  T h e y  a r e  g i v e n  b e c a u s e  
t h e y  s e t  t h e  b a c k g r o u n d  f o r  t h e  v o l u m e s  o f  m a t e r i a l  u s e d  in  t h e  s t e e l  
i n d u s t r y .  

T h e  s t e e l  c a p a c i t y  a t  t h e  p r e s e n t  t i m e - - t h a t  i s ,  t h e  c a p a c i t y  o f  
t h e  s t e e l  f u r n a c e s  a n d  m i l l s - - i s  a b o u t  124 m i l l i o n  t o n s .  A b o u t  82  
m i l l i o n  t o n s  o f  p i g  i r o n  c a p a c i t y  i s  a v a i l a b l e .  

The iron production of the United States, or the iron mining of 
the United States, in 1953 was 120 million tons of domestic ore. 
The remainder of the 137 million tons that were used came from 
foreign sources or from stocks already available. The Lake Superior 
district produced 80 percent of that 120 million tons, of which the 
State of Minnesota alone produced about 68 percent. The Northeastern 
States produced 5 percent, the Southeastern States, 6.5 percent, and 
the Western States about 7.5 percent. 

I f  we  a n a l y z e  t h e s e  d i s t r i c t s  o n e  b y  o n e  a s  a f u t u r e  s o u r c e ,  we  
f i n d  t h a t  t h e  L a k e  S u p e r i o r  d i s t r i c t  h a s  a c o n s i d e r a b l e  r e s e r v e ,  w e l l  
i n  e x c e s s  of  a b i l l i o n  t o n s  o f  o r e  f r o m  p r e s e n t  o p e n - p i t  m i n e s  a n d  
u n d e r g r o u n d  m i n e s  o r  t h o s e  w h i c h  c o u l d  b e  d e v e l o p e d  r a t h e r  e a s i l y .  
B y  e a s i l y ,  I m e a n  w i t h o u t  t h e  n e c e s s i t y  o f  f u r t h e r  e x p l o r a t i o n ;  t h a t  
i s ,  t h e  r e s e r v e s  a r e  k n o w n .  In  a d d i t i o n  t h e r e  a r e  s e v e r a l  b i l l i o n s  
o f  t o n s  o f  t a c o n i t e .  In  l o o k i n g  t h r o u g h  a n y  o f  t h e  t r a d e  j o u r n a l s ,  i f  
y o u  h a v e  s e e n  t h e  r e c e n t  s t o r i e s  in  t h e  l a s t  f e w  y e a r s  on  t h e  d e v e l o p ~  
m e n t  of  t a c o n i t e ,  y o u  r e a l i z e  t h a t  i t  i s  g o i n g  to  b e  a v e r y  i m p o r t a n t  
s o u r c e  o f  i r o n  o r e  i n  t h e  f u t u r e .  

T a c o n i t e  i s  a r o c k  c o m p o s e d  of  h e m a t i t e  o r  m a g n e t i t e  w i t h  s i l i c a ,  
s o  t h e  e n t i r e  v o l u m e  o f  m a t e r i a l  m u s t  b e  g r o u n d  to  a v e r y  f i n e  m e s h ,  
u s u a l l y  a r o u n d  200 ,  m u s t  b e  s e p a r a t e d  a n d ,  s i n c e  i t  i s  s o  f i n e ,  c a n n o t  
b e  u s e d  in  t h e  b l a s t  f u r n a c e  a s  i s ,  b u t  m u s t b e  a g g l o m e r a t e d  i n t o  
s o m e t h i n g  t h a t  i s  s u i t a b l e  f o r  a b l a s t  f u r n a c e .  T h e  d i f f i c u l t y  w i t h  
s o u r c e s  o f  i r o n  of  t h a t  t y p e  i s  t h a t  i t  t a k e s  a l o t  o f  t i m e  t o  b u i l d  a 
p l a n t  t h a t  c a n  t r e a t  t h a t  m a t e r i a l .  I t ' s  t o t a l l y  d i f f e r e n t  f r o m  p u t t i n g  
a s h o v e l  i n t o  a p i t  s u c h  a s  M a h o n i n g .  

In  a d d i t i o n  t o  t h e  d e v e l o p m e n t  o f  t h a t  s o u r c e  in  t h e  L a k e  S u p e r i o r  
d i s t r i c t ,  t h e  N o r t h e a s t e r n  S t a t e s - - N e w  Y o r k ,  P e n n y s l v a n i a ,  and  
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N e w  J e r s e y - - p r o d u c e  only  abou t  5 p e r c e n t  of the  i r o n  o r e .  Th i s  i s  
f r o m  u n d e r g r o u n d  m i n e s  and  the  o r e s  have  to  b e  b e n e f i c ~ a t e d .  Tha t  
w o u l d  b e  a b o t t l e n e c k  as  f a r  as  a r a p i d  i n c r e a s e  in p r o d u c t i o n  wou ld  

b e  c o n c e r n e d .  

In the  S o u t h e a s t e r n  S t a t e s ,  A l a b a m a  i s  o u t s t a n d i n g  a n d  i s  a s o u r c e  
o f  the  b e t t e r  type  of i r o n  o r e  of t ha t  d i s t r i c t .  The  m i n e s  a r e  bo th  
o p e n - p i t  and  u n d e r g r o u n d ,  and in the  l a t t e r  it  i s  d i f f i cu l t  to  i n c r e a s e  
p r o d u c t i o n  on s h o r t  n o t i c e .  The  W e s t e r n  S t a t e s - - U t a h ,  W y o m i n g ,  and  
C a l i f o r n i a - - p l u s  A l a s k a ,  m a y  e v e n t u a l l y  p r o d u c e  m o r e  t h a n  t hey  a r e  
p r o d u c i n g  at  the  p r e s e n t  t i m e ,  w h i c h  i s  7 . 5  p e r c e n t  of the  to t s / ;  bu t  
t h e y  canno t  be  c o n s i d e r e d  a s  b ig  r e s o u r c e  s t a t e s - - o r ,  i n t h e  c a s e  of 

A l a s k a ,  t e r r i t o r y .  

Now l e t  us  t u r n  to  t he  f o r e i g n  d e p o s i t s .  T h e r e  a r e  v a r i e d  i r o n  
and  m a n g a n e s e  m i n e s  t ha t  a r e  i m p o r t a n t .  Some  of t he  d i s t r i c t s  and  
d e p o s i t s  have  b e e n  d i s c o v e r e d  wi th in  the  l a s t  few y e a r s  and a r e  now 

b e i n g  d e v e l o p e d .  

In the  v i c i n i t y  of the  L a b r a d o r - Q u e b e c  d e v e l o p m e n t ,  350 m i l e s  
of r a i l r o a d  was  r e c e n t l y b u i i t  in  t h i s  new i r o n  d i s t r i c t .  The  p r o d u c -  
t i on  wi l l  be  e v e n t u a l l y  a t  the  r a t e  of 10 m i l l i o n  t o n s  p e r  y e a r .  The  
a r e a  w a s  a v e r y  f o r b i d d i n g  one  in w h i c h  to w o r k •  The  c o u n t r y  in  t h e  
w i n t e r  t i m e  is  v e r y  co ld .  E v e n  t hough  the  s n o w f a l l  i s  not  g r e a t  in 
m a n y  p l a c e s ,  p e r m a - f r o s t  e x i s t s .  The  e x p l o r a t i o n  of  t h i s  a r e a  i n -  
v o l v e d  c o n s i d e r a b l e  f ly ing  a s  w e l l  a s  g r o u n d  w o r k ,  and  t h i s  i s  the  
type  of c o u n t r y  i n  w h i c h  t h e  o r e  zone  w a s  f i r s t  r e c o g n i z e d .  F o l l o w i n g  
the  r e c o g n i t i o n  of the  o r e  zone  f r o m  the  a i r ,  g e o l o g i c  s t u d i e s  w e r e  
m a d e  and  l a t e r  a n u m b e r  of g e o l o g i s t s  and  m i n i n g  e n g i n e e r s  wi th  
e q u i p m e n t  w e n t  in to  the  d i s t r i c t  and,  by  g e o p h y s i c a l  m e t h o d s  and  d r i l l -  
fng, u n c o v e r e d  c o n s i d e r a b l e  q u a n t i t i e s  of o r e .  

C a n a d a  t h e r e f o r e  wi l l  be  a p r o d u c e r  in the  f u t u r e  of a c o n s i d e r -  
ab l e  t o n n a g e  of  i r o n  o r e .  T h e  o t h e r  d i s t r i c t s  in C a n a d a ,  S t eep  R o c k  
L a k e  and o t h e r  m i n e s  in  the  A l g o m a  a r e a ,  w i l l  g ive  f a i r  t onnage ;  but  
the  L a b r a d o r - Q u e b e c  d i s t r i c t  i s  one of the  b ig  s o u r c e s  of i r o n  o r e  f o r  

the  f u t u r e  of the  Uni t ed  S t a t e s .  

Cuba is the next district I am going to discuss. Cuba has what 
i s  known as  l a t e r i t i c  d e p o s i t s .  T h e y  a r e  b l a n k e t  d e p o s i t s  l i k e  r e -  
s i d u a l  s o i l s .  C l o s e  to 2 b i l l i o n  tons  e x i s t  in  Cuba .  The  o r e  h a s  not  
b e e n  s u i t a b l e  f o r  the  f u r n a c e s  a s  a s o u r c e  of i r o n  due to the  f ac t  t ha t  
i t  c o n t a i n s  about  1 p e r c e n t  n i c k e l ,  about  2 . 2 5  p e r c e n t  c h r o m e ,  and  
• 1 to .15  of 1 p e r c e n t  coba l t •  



T h e s e  t h r e e  m e t a l s  should  be r e m o v e d  f r o m  the  o r e  to m a k e  i t  
su i t ab l e  for  the  f u r n a c e s .  

Th i s  p r o b l e m  has  b e e n  g iven  to s o m e  of the  f i ne s t  r e s e a r c h  
o r g a n i z a t i o n s  d u r i n g  the  pas t  30 y e a r s ,  and m i l l i o n s  of d o l l a r s  have  
b e e n  spen t  o n  the  r e s e a r c h  work ,  w i thou t ,  at the  p r e s e n t  t i m e ,  a 
s a t i s f a c t o r y  o p e r a t i n g  p lan  that  wi l l  r e c o v e r  the  v a r i o u s  m e t a l s .  
When I speak  of n i c k e l ,  I wi l l  m e n t i o n  th i s  aga in .  

The h i l l s  of Cuba a r e  c o v e r e d  with i r o n  o r e .  It i s  t h i s  type of 
c o u n t r y  wh ich  wi l l  be d e v e l o p e d .  It has  b e e n  m i n e d  in the  pas t ,  but  
only  r e l a t i v e l y  s m a l l  t o n n a g e s ,  b e c a u s e  of the  p r e s e n c e  of a l l o y i n g  
m e t a l s .  

C o n s i d e r a b l e  tonnage  of i r o n  o r e  e x i s t s  in the  a r e a s  on the n o r t h  
c o a s t  of Cuba.  One p lant  was  put in d u r i n g  the  w a r  fo r  the  r e c o v e r y  
of ~ i cke l ,  which  was  m i n e d  n e a r  M a y a r i  on the n o r t h  coas t  of Cuba.  
I r o n  i s  lo s t  in the p r o c e s s  t h rough  the  c o n t a m i n a t i o n  of the i r o n  m a -  
t e r i a l s ,  a l t h o u g h  n t c k e l  and cobal t  a r e  r e c o v e r e d .  

Cuba i s  a s o u r c e  of c o n s i d e r a b l e m e t a l l i c  va lue  fo r  the  f u t u r e .  
Mexico ,  a n o t h e r  c o u n t r y  in the  W e s t e r n  H e m i s p h e r e ,  can p r o d u c e  
s o m e  i r o n  o r e ,  but  the  d e p o s i t s  a r e  not  so l a r g e  that  m u c h  can be 
sh ip ped  to the  Uni ted  S t a t e s .  They  a r e  u sed  ch ie f ly  fo r  d o m e s t i c  
p r o d u c t i o n .  

F o r  30 y e a r s  g e o l o g i s t s  have  b e e n  s e a r c h i n g  in P e n n y s l v a n i a  fo r  
f u r t h e r  d e p o s i t s  of i r o n  o r e .  Unt i l  a few y e a r s  b e f o r e  the adven t  of  
the  a i r b o r n e  m a g n e t o m e t e r  t h i s  a r e a  had b e e n  e x a m i n e d ,  but  not  a s  
c o m p l e t e l y  as  it has  b e e n  e x a m i n e d  s i n c e  the  adap ta t ion  of the  m a g -  
n e t o m e t e r  to the  a i r .  The whole  of that  coun t ry  was  f lown o v e r  and 
an i r o n  o r e  d e p o s i t  was  found and i s  be ing  d e v e l o p e d  at the p r e s e n t  
t i m e .  

T h e r e  a r e  d e p o s i t s  of i r o n  o r e  in V e n e z u e l a  tha t  have  b e e n  d e -  
v e l o p e d ,  and t h e r e  a r e  o t h e r s  that  wi l l  be d e v e l o p e d ,  that  a r e  s o u r c e s  
of c o n s i d e r a b l e  o r e .  Some  of the  o r e  is  h igh  g r a d e .  P r o s p e c t o r s  o r  
g e o l o g i s t s  wi l l  be  look ing  fo r  i t  in t h a t  coun t ry ,  fo l lowing  t h e  f ind ings  
of  o r e  on the  s u r f a c e .  It wi l l  i nvo lve  d r i l l i n g  in o r d e r  to  d e t e r m i n e  
the  tonnage  a v a i l a b l e .  

Th i s  wi l l  g ive  you a m e n t a l  p i c t u r e  of a h i l l  in V e n e z u e l a  to 
which  I p r e v i o u s l y  r e f e r r e d .  The hi l l  i s  c o m p o s e d  a l m o s t  e n t i r e l y  
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of i r o n  o r e .  T h e r e  a r e  a few p a t c h e s  of w a s t e  m a t e r i a l  m i x e d  in  
w i th  t he  i r o n ,  but  e s s e n t i a l l y  i t  i s  an i r o n  m o u n t a i n .  It c o n t a i n s  
c l o s e  to o n e - h a l f  b i l l i o n  t ons  of  i r o n .  A r a i l r o a d  h a s  b e e n  bu i l t  in  
t h e r e .  The  o r e  s t a r t e d  c o m i n g  out  of t ha t  d e p o s i t  l a s t  f a l l .  T h i s  i s  
a d i s t r i c t  l y ing  about  ~ 0 - i ~ i l e s  sou th  of t h e  O r i n o c o  R i v e r ,  about  

200 m i l e s  i n , f r o m  the  c o a s t  of V e n e z u e l a .  

B r a z i l  h a s  a v e r y  l a r g e  r e s e r v e  t onnage  of i r o n  o r e .  It i s  one 
of the  l a r g e s t  in the  W e s t e r n  H e m i s p h e r e .  A s m a l l  t onnage  h a s  b e e n  
p r o d u c e d  and sh ipped  in  r e c e n t  y e a r s ,  bu t  i t  i s  no t  c o m i n g  out  a s  f a s t  
a s  i t  wou ld  ff t r a n s p o r t a t i o n  w e r e  a v a i l a b l e  to  the  i r o n  o r e  d e p o s i t s .  
T h e r e  i s  a r a i l r o a d  in to  t he  d i s t r i c t ,  bu t  the  f a c i l i t i e s  a r e  p r e t t y  w e l l  
t a k e n  up wi th  p r e s e n t  t r a f f i c ,  and  i t  d o e s  not  a l low fo r  i n c r e a s e d  p r o -  

d u c t i o n  of i r o n  o r e .  

The  h i l l s  in  B r a z i l  have  e n o r m o u s  b e d s  of i r o n  ore~ and the  t o t a l  
t onnage  in  the  a r e a  a m o u n t s  to s e v e r a l  b i l l i o n  t o n s .  In  m a n y  of t he  
d e v e l o p m e n t s ,  w i th  r o a d s ,  r a i l r o a d s ,  c o n s t r u c t i o n  f o r  power~ a n d  
so  f o r t h ,  i r o n  o r e  h a s  b e e n  u n c o v e r e d ,  The  i r o n  o r e  b e d s  a r e  not  
d i f f i cu l t  to  f ind ,  a l t h o u g h  it  i s  not  a l w a y s  p o s s i b l e  to  d e t e r m i n e  t o n -  
nage  f r o m  a s u r f a c e  o b s e r v a t i o n .  One i r o n  m o u n t a i n  of h i g h , g r a d e  
o r e ,  i s  r u n n i n g  68 p e r c e n t  i r o n .  S o m e  of i t  i s  u s e d  in  B r a z i l i a n  f u r -  
n a c e s  at  the  p r e s e n t  t i m e .  It i s  a v e r y  s p e c t a c u l a r  o c c u r r e n c e  of 

i r o n  o r e .  

The  C a u e  p e a k  d e p o s i t  i s  b e i n g  w o r k e d  a t  t he  p r e s e n t  t i m e  and  

o r e  i s  c o m i n g  in to  t h e  U n i t e d - S t a t e s .  

The  o r e  i s  w o r k e d  down f r o m  the  top w h e r e  t h e r e  is  a c o m p l e t e  

m o u n t a i n  of i r o n  o r e .  

C a s a  de P e d r a  i s  one of the  b e t t e r  i r o n  o r e  d e p o s i t s  w o r k e d  in  
B r a z i l ,  n o r t h  of R io .  The o r e  i s  f u r n i s h e d  to  B r a z i l i a n  f u r n a c e s .  

We w i l l  m o v e  on to Some  of the  o t h e r  d e p o s i t s  of i r o n  o r e .  I 
have  n o t  s a i d  any th ing  about  the  d e p o s i t s  of i r o n  in t h e  E a s t e r n  
H e m i s p h e r e .  A g r e a t  d e a l  of w o r k  h a s  b e e n  done  by  U n i t e d  S ta t e s  
c o m p a n i e s ,  a s  w e l l  a s  the  G o v e r n m e n t ,  in the  E a s t e r n  H e m i s p h e r e  
in  an a t t e m p t  to l o c a t e  s o u r c e s  not  on ly  of i r o n  o r e  bu t  of o t h e r  m e t a l s .  
We r e c o g n i z e  t hey  wou ld  not  be  a v a i l a b l e  d u r i n g  w a r t i m e ,  and  the  
r e a s o n  t h i s  w o r k  i s  done  b y  the  c o m p a n i e s  i s  t ha t  i t  i s  a s o u r c e  of 
i r o n  o r e  u n d e r  n o r m a l  Condi t ions  to c o n s e r v e  the  d e p o s i t s  w i th in  t he  

Un i t ed  S t a t e s  and  the  W e s t e r n  H e m i s p h e r e .  
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The  d e p o s i t s  in A f r i c a ,  in L i b e r i a  and S e r r a  L e o n e ,  now a r e  
s o u r c e s  of i r o n  o r e ,  s o m e  of wh ich  c o m e s  to the  Uni ted  S t a t e s .  
N o r t h  A f r i c a  a l s o  s h i p s  i r o n  o r e  to the  Uni ted  S t a t e s .  The  tonnage  i s  
not  l a r g e .  ~¢e a l s o  g e t  2 o r  3 m i l l i o n  tons  of i r o n  o r e  f r o m  Sweden  
and s c a t t e r e d  s h i p m e n t s  f r o m  o t h e r  p l a c e s .  

The  p r o b l e m s  c o n n e c t e d  wi th  supp ly ing  i r o n  o r e  to the  f u r n a c e s  
in the Uni ted  S ta te s  a r e  l a r g e l y  t r a n s p o r t a t i o n .  The  e c o n o m y  of d e -  
v e l o p i n g  an i r o n  o r e  p r o p e r t y  i s  u s u a l l y  the  th ing  tha t  d e t e r m i n e s  
w h e t h e r  i t  does  go hi to  d e v e l o p m e n t  or  i s  c o n s i d e r e d  a r e s e r v e  f o r  
the  f u t u r e .  

In add i t i on  you know tha t  I m e n t l o n e d  two o r  t h r e e  p l a c e s  w h e r e  
t e c h n o l o g i c a l  a d v a n c e  is  n e c e s s a r y  to have  s o m e  of t h e s e  s o u r c e s  b e -  
c o m e  u s e f u l .  Th i s  i m p r o v e d  t e c h n o l o g y  in the  c a s e  of t a c o n i t e s  wi l l  
i m p r o v e  the  e c o n o m y .  T h e  s a t i s f a c t o r y  t r e a t m e n t  of l a t e r i t i c  d e -  
p o s i t s ,  w h i c h  a r e  w i d e s p r e a d  t h r o u g h o u t  the  w o r l d  is  of s p e c i a I  i n -  
t e r e s t  to u s .  

Coa l  i s  one of the  o t h e r  b~g tonnage  r a w  m a t e r i a l s .  We have  in 
t h i s  c o u n t r y  t r e m e n d o u s  q u a n t i t i e s  of good coa l ,  co ldng  c o a l .  It i s  
u s e d  not  only a s  coke ,  h o w e v e r ,  but  a l s o  a s  a s o u r c e  of e n e r g y  and fue l ,  
so  not  a l l  the  c o a l  u s e d  i s  cok ing  coa l .  The s o u r c e s  a r e ,  of c o u r s e ,  
t h r o u g h  s o m e  of the  N o r t h e r n  M i s s i s s i p p i  S t a t e s - - I l l i n o i s ,  I n d i a n a ,  
Ohio--Pennsylvania, West Virginia, Virginia, Kentucky, and Alabama, 
and in the West--Wyoming, Oklahoma, and Colorado. 

As I to ld  you  b e f o r e ,  abou t  100 m i l l i o n  tons  of coa l  a r e  u s e d  in  
the  s t e e l  i n d u s t r y ,  o r  w e r e  in  1953. It w o n ' t  be  t ha t  g r e a t  th i s  y e a r .  

The p r o b l e m s  a r e  l a r g e l y  t h o s e  of t r e a t i n g  c o a l s  to i m p r o v e  t h e i r  
qua l i ty ,  such  as  l o w e r i n g  the  a s h  con t en t  and  the  s u l p h u r  c o n t e n t  and 
ob ta in ing  the  p r o p e r  m i x t u r e  of h i g h - a n d  l o w - v o l a t i l e  c o a l s .  We 
r e c o g n i z e  i t  is  an  i m p o r t a n t  r a w  m a t e r i a l  tha t  i s  a v a i l a b l e  w i th in  t h i s  
c o u n t r y  and  in  l a r g e  q u a n t i t i e s ,  so i t  i s  l a r g e l y  an e n g i n e e r i n g  p r o b l e m .  

The l i m e s t o n e  s i t u a t i o n  is  s o m e w h a t  the  s a m e .  It i s  u s e d  as  a 
f lux  in v a r i o u s  f o r m s ,  v a r i o u s  t y p e s .  It i s  u s u a l l y  p r o d u c e d  a s  c l o s e  
a s  p o s s i b l e  to the  s t e e l  p lan t ,  b e c a u s e  the  t r a n s p o r t a t i o n  c h a r g e  i s  
one  of the b ig  c h a r g e s  in  the  to ta l  c o s t  of the  l i m e s t o n e  b e i n g  fed to 
the  f u r n a c e s .  In 1953 s o m e  38 m i l l i o n  tons  w e r e  u s e d ,  w h i c h  i n c l u d e s  
s e v e r a l  t y p e s  of f lux s t o n e .  The s t o n e  u s e d ,  d e p e n d i n g  on the  p lan t ,  
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Will v a r y  in  i t s  c o m p o s i t i o n .  The  u s u a l  s tone  w i l I  r u n  h i g h e r  in 
c a l c i u m  c a r b o n i t e  t h a n  in m a g n e s i u m  c a r b o n i t e .  L o w  s i l i c a  l i m e -  
s tone  i s  de*sired.  The  s i l i c a  shou ld  be  l e s s  t han  1 p e r c e n t  a l t hough  
s o m e t i m e s  i t  i s  h i g h e r .  T h e  s u l p h u r  Conte~%~ i s  w a t c h e d  Ca re fu l l y ,  
b e c a u s e  s u l p h u r  f r o m  the l i m e s t o n e  w i l l  ge t  ia~o t h e p i g ,  p r o d u c i n g  

b a d  e f f e c t s .  

The  m a i n  p r o b l e m  in ~he c a s e  of 1Lmestone i s  to f i n d  a s o u r c e  
c l o s e  to  the  p l an t  so t ha t  you  h a v e  a low c o s t  of p r o d u c t i o n  and c a n  
k e e p  y o u r  p r i c e  down in  the  s t e e l  p l a n t s .  

The  s u b j e c t  of s c r a p  i s  a v e r y  c o m p l i c a t e d  one .  I h a v e  b e e n  
a s k e d  e m b a r r a s s i n g  q u e s t i o n s  on p r e v i o u s  o c c a s i o n s  on the  s u b j e c t  
of s c r a p .  I d o n ' t  know~a g r e a t  d e a l a b o u t  i t .  E a c h  t~me I t a X I  h a v e  
to  ge t  i n f o r m a t i o n  f r o m  s o m e  of our  peop le  b u y i n g  s c r a p .  In 1953 we 
u s e d  abQut 60 m i l l i o n  t o n s .  About  ha l f  of t ha t  w a s  h o m e  s c r a p - - t h a t  
p r o d u c e d  in  the  s t e e l  p l a n t s  t h e m s e l v e s .  About  ha l f  w a s  p u r c h a s e d .  
P u r c h a s e d  s c r a p  v a r i e s  c o n s i d e r a b l y  in  p r i c e ,  d e p e n d i n g  on d e m a n d .  

I s~ipl~ose t h e r e  a r e  o t h e r  f a c t o r s ,  of peop l e  p a r t i a l l y  c o r n e r i n g  
the  m a r k e t ,  p r o b l e m s  of sh ipp ing ,  and w h e t h e r  s o m e  s c r a p  can  be  
b r o u g h t  in f r o m  f o r e i g n  p o r t s .  I f r a n k l y  a m  not  v e r y  w e l l  i n f o r m e d  

on the  s u b j e c t  of s c r a p .  

We t u r n  to  s o m e  of t h e  a l l o y i n g  m e t a l s ,  the  f i r s t  of w h i c h  is  
m a n g a n e s e .  M a n g a n e s e  o c c u r s  in a n u m b e r  of m i n e r a l  f o r m s ,  m o s t  
of  t h e m  ox ides  s u c h  as  p y r o l u s i t e ,  p s i l o m e l a n e  and  m a n g a n i t e ,  the  
c a r b o n a t e  r h o d o c h r o s i t e ,  and  rhod0ni te~- -a  s i l i c a t e .  T h o s e  m i n e r a l s  
a r e  fo r  the  m o s t  p a r t  the  o n e s  f r o m  w h i c h  m a n g a n e s e  i s  producedA 

The  Uni t ed  S t a t e s  in  1953 i m p o r t e d  about  3 . 5  m i l l i o n  tons  of 
m a n g a n e s e ,  w h e r e a s  the  m i n e  s h i p m e n t s  w i t h i n  the  U n i t e d  S t a t e s  
w e r e  on ly  162 ,000 .  We c o n s u m e d  2 . 2 5  m i l l i o n  t o n s .  

The  s o u r c e s  a t  the  p r e s e n t  t i m e  a r e  Ind ia ,  Union  of South  A f r i c a ,  
the  Gold  C o a s t ,  Cuba ,  the  B e l g i a n  Congo ,  B r a z i l ,  M e x i c o ,  and in  
the  Uni ted  S t a t e s  t h e r e  a re ,  v e r y  l a r g e  r e s e r v e s  of l o w - g r a d e  o r e ;  
t h e y  ~ r e  found in M a i n e ,  A r k a n s a s ,  South  Dako t a ,  A r i z o n a ,  N e v a d a ,  

and  M i n n e s o t a .  

The d e p o s i t s  i n  the  E a s t e r n  H e m i s p h e r e  a r e  l a r g e .  R u s s i a  h a s  
t r e m e n d o u s  m a n g a n e s e  d e p o s i t s ,  f r o m  w h i c h  it  s h i p p e d  t o t h e  Uni ted  
S t a t e s  fo r  a n u m b e r  of y e a r s  bu t  f i n a l l y  cut  off the  s h i p m e n t s .  A few 

-- 7 
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s h i p m e n t s  have  c o m e  in r e c e n t l y  but t hey  a r e  a v e r y  s m a l l  t o n n a g e .  
I n d i a  has  t r e m e n d o u s  q u a n t i t i e s  of m a n g a n e s e .  It is  v e r y  d i f f i cu l t  

J 

to  s ee  how we can obta in  m a n g a n e s e  f r o m  Ind ia  in c a s e  of e m e r g e n c y .  
The a d d i t i o n a l  s o u r c e s  in the  E a s t e r n  H e m i s p h e r e  a r e  the Union of 
South A f r i c a  and the  Gold C o a s t .  

Cuba  has  p r o d u c e d  a f a i r  a m o u n t  of m a n g a n e s e  in the  pas t .  At 
p r e s e n t  the p r o d u c t i o n  is  down and the d e p o s i t s  a r e  s m a l l .  

In South A m e r i c a ,  B r a z i l  has  two f a i r l y  w e l l - k n o w n  big  d e p o s i t s  
of m a n g a n e s e .  T h e r e  is  one p l a t e a u - l i k e  m o u n t a i n  of d o m i n a n t l y  
i r o n  o r e ; i t  i s  about  1 ,100 f ee t  h igh .  The  u p p e r  p a r t  of the m o u n t a i n  
i s  c o m p o s e d  of i r o n  o r e  i n t e r l a y e r e d  wi th  s i l i c a .  In one p l ace  t h e r e  
i s  a bed  of m a n g a n e s e m b o u t  10 to 15 f ee t  t h i c k .  It c o n t a i n s  30 to 40 
m i l l i o n  tons  of m a n g a n e s e ,  a s i z a b l e  d e p o s i t .  

It has  one d i s a d v a n t a g e  of q u a l i t y - - i t  c o n t a i n s  4 p e r c e n t  of a l k a l i e s .  
It a l so  has  a poo r  l o c a t i o n .  It i s  in the  c e n t e r  of South A m e r i c a ,  and 
t h e r e  i s  a 1 , 7 0 0 - m i l e  hau l  down r i v e r s  to get  to the c o a s t .  It is  c o n -  
s i d e r e d  as  a s o u r c e  fo r  the f u t u r e .  T h e s e  p r o b l e m s  a r e  b e i n g  s t ud i ed  
at  the  p r e s e n t  t i m e  by one of the A m e r i c a n  c o m p a n i e s .  

A few y e a r s  ago one of the l o c a l  p r o s p e c t o r s  wen t  down t h r o u g h  
the  n o r t h e r n  p a r t  of B r a z i l ,  at one point  he found s o m e  h e a v y  r o c k s  
a long  the  s h o r e .  The c o u n t r y  for  the m o s t  p a r t  i s  h e a v i l y  f o r e s t e d  
and the v e g e t a t i o n  c o m e s  to the r i v e i  ~ bank .  He n e e d e d  s o m e t h i n g  
to b a l l a s t  h i s  b o a t - - t h e  r i v e r  was  r o u g h - - s o  he s topped  and took a 
coup le  of chunks  down the  r i v e r  and then  at  h i s  d e s t i n a t i o n  t o s s e d  t h o s e  
chunks  out .  L a t e r ,  when  a c o m p a n y  was  do ing  s o m e  e x p l o r i n g ,  he 
b r o u g h t  t h i s  h e a v y  m a t e r i a l  and showed  it to  one or  two peop le  b e c a u s e  
he thought  i t  m i g h t  con ta in  i r o n .  It c o n t a i n e d  48 p e r c e n t  m a n g a n e s e .  

A r a i l r o a d  is  b e i n g  c o n s t r u c t e d  and the  d e p o s i t  ha s  b e e n  d r i l l e d .  
The a r e a  of the  o r e  b o d i e s  was  c o v e r e d  wi th  f o r e s t s  m a k i n g  it v e r y  
d i f f i cu l t  to do p r o s p e c t i n g .  F l y i n g  was  done o v e r  the  a r e a  and pho to -  
g r a p h s  r~ade  wh ich  a ided  in e n g i n e e r i n g  w o r k .  O v e r  s o m e  of the o r e  
the  t r e e s  w e r e  c l e a r e d  and l a t e r  the  o r e  body  was  s l u i c e d  down by 
h y d r a u l i c  p r e s s u r e .  Th i s  m a s s  is  m a n g a n e s e ,  p r o b a b l y  the b e s t  
m a n g a n e s e  d e p o s i t  in the  W e s t e r n  H e m i s p h e r e .  T h e r e  have  b e e n  
o v e r  11 m i l l i o n  tons  of h i g h - g r a d e  sh ipp ing  o r e  p r o v e d ,  and t h e r e  
wi l l  be p o s s i b l y  c l o s e  to t ha t  t r e a t e d  l a t e r  by b e n e f i c i a t i o n .  Shipping 
wi l l  be on the  A m a z o n  R i v e r  f r o m  w e s t  of M a c a p £ ,  up the r i v e r  to a 
p l a c e  c a l l e d  Santa  Aria. Th i s  i s  one of the i m p o r t a n t  p l a c e s  in the 



world from which manganese will be coming within two years. Thai 
may relieve some of the dependence on the Eastern Hemisphere. 

In addition as we move north, we come to the Central American 

countries and Mexico. Central America has a number of small, 
scattered, manganese deposits. There's nothing of any great im- 

portance and no large production from this area. 

There is an area in Mexico which is a new find of manganese made 
within the last few years. The modern approach to the development 
of this, however, is within the last few months. It is in the area south- 
west of Guadalajara and has to be truck-hauled to the railroad and taken 

to the west coast or the Gulf Coast and shipped by boat. 

The district was originally worked by pick and shovel. A series 
of small adits were put in. Transportation--2,000 burros hauling 
manganese down from this mine. The mine is, I, 400 feet above the 
valley below. At the present time a road has been put into this dis- 
trict and a new mill is being put in. It is an important discovery which 
has not been completely explored as yet. It looks as if it may contain 
several million tons. The ore can be brought into the United States to 

plants entirely by rail if necessary. 

Regarding the future reserve sources of manganese, it will be 
coming from the Amapa deposit in Brazil in the near future, and from 
the big mountain in central Brazil in the more distant future. Further 

technological advance in ways to beneficiate the ore will make pos- 
sible the production of an increasing tonnage of manganese in Mexico 
and maybe even production from the very large low-grade deposits 

within the United States. 

Let us turn to chromium. It is of course, as most of these metals 

are, alloyed with iron to produce high-strength high-temperature 
alloy steels. Chromium in the form of brick is also used in refrac- 
tories quite extensively in the basic treatment of steel. At the present 
time, of the metallurgical chrome which is used in the alloy, 40 per- 
cent comes from Turkey; 38 percent of the total comes from South 
Africa and Southern Egypt combined. Seventy-seven percent of re- 
fractory chrome comes from the Philippines and a small amount from 
Cuba. New Caledonia produces some chrome, also the United States, 

but it is a relatively small production. 
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5±8 

The w o r l d  p r o d u c t i o n  in 1953 was  4 m i l l i o n  tons .  The Un i t ed  
Sta tes  i m p o r t s  2 .5  m i l l i o n  t ons .  The Un i t ed  Sta tes  p r o d u c t i o n  i s  
60 ,000 tons .  The W e s t e r n  H e m i s p h e r e  p r o d u c e s  140,000 tons .  T h e  
Uni ted  Sta tes  c o n s u m e d  1.3 m i l l i o n  tons ,  c o n s i d e r a b l e  quan t i t i e s ,  
of c o u r s e ,  going into the  s t o c k p i l e .  T h a t  shows  our  d e p e n d e n c e  on 
ou t s ide  s o u r c e s .  

In Montana ,  C a l i f o r n i a ,  O r e g o n ,  and A la ska  t h e r e  a r e  s o m e  
c h r o m e  d e p o s i t s .  Some of t hose  w e r e  put in to  p r o d u c t i o n  d u r i n g  the  
w a r  and the  tonnage  could be i n c r e a s e d .  Al so  t h e r e  is  s o m e  c h r o m e  
in Cuba.  The Cuban s o u r c e s  of r e f r a c t o r y  c h r o m e  a r e  f a i r .  They  
a r e  not  b e i n g  w o r k e d  v e r y  e x t e n s i v e l y  at th e p r e s e n t  t i m e  b e a c u s e  of 
the  p r i c e  of c h r o m e .  Cuba i s  a s o u r c e  of r e f r a c t o r y  c h r o m e  and of 
s o m e  m e t a l l u r g i c a l  c h r o m e .  The m e t a l l u r g i c a l  c h r o m e  in Montana  
could be i n c r e a s e d  in p r o d u c t i o n .  The Uni ted  Sta tes  and the r e s t  of 
the  W e s t e r n  H e m i s p h e r e  could p r o d u c e  a s i z ab l e  p e r c e n t a g e  if  n e e d  be .  

N ic ke l ,  a n o t h e r  one of the  f e r r o a l l o y s  u s e d  in m a k i n g  h i g h - s t r e n g t h  
h i g h - t e m p e r a t u r e  s t e e l s  and s t a i n l e s s  s t e e l ,  has  r e c e i v e d  t r e m e n d o u s  
a t t en t i on  wi th in  the  l a s t  few y e a r s .  At the p r e s e n t  t i m e ,  i n  1953- -  
m o s t  of t h e s e  f i g u r e s  I am g iv ing  you a r e  fo r  1953 - - t he  Uni ted  Sta tes  
c o n s u m e d  212 m i l l i o n  pounds  of n i c k e l .  The s t e e l  i n d u s t r y  u s e d  about  
80 m i l l i o n  pounds  of that  and the  o t h e r  was  used ,  not  by the p r i m a r y  
p r o d u c e r s  of s t e e l ,  but by the p r o d u c e r s  of a l loys  in o t h e r  p l an t s .  

Canada  p r o d u c e d  about  80 to 90 p e r c e n t  of the to ta l  W e s t e r n  H e m i -  
s p h e r e  p r o d u c t i o n  of 390 m i l l i o n  pounds  of n i cke l ,  so Canada  is  a b ig  
p r o d u c e r  and has  a b ig  r e s e r v e  of n i c k e l .  

T h e r e  has  b e e n  a g r e a t  dea l  of r e s e a r c h  w o r k  done in an e f fo r t  
to p ro d u ce  n i c k e l  f r o m  the  Cuban l a t e r i t i c  o r e  p r e v i o u s l y  m e n t i o n e d .  
That  a l so  goes  fo r  cobal t ,  wh ich  I wi l l  men~ion  in a m o m e n t .  

At ±he p r e s e n t  t i m e  we hope that  one of t h e s e  p r o c e s s e s  tha t  have  
b e e n  s t u d i ed  v e r y  c a r e f u l l y  fo r  s o m e  y e a r s  wi l l  c o m e  to p a s s  and be 
s a t i s f a c t o r y  in p r o d u c i n g  n i c k e l  and wi l l  a l so  r e s u l t  in the p r o d u c t i o n  
f r o m  the  l a t e r i t i c  o r e s ,  i r o n  o r e ,  n i c k e l ,  cobal t ,  c h r o m i u m ,  a l u m i -  
n u m ,  and p o s s i b l y  m a n g a n e s e .  The o r e  con ta ins  only s m a l l  p e r c e n t -  
a g e s  of s o m e  of t h e s e ,  but  s i n c e  it  i s  going to be a c h e m i c a l  t r e a t m e n t ,  
the  e c o n o m y  m a y  d e p e n d  on r e c o v e r y  of ai1 the  m e t a l s  con t a ined  in i t .  
If that  d o e s  w o r k  out, then  the  b i g g e s t  e c o n o m i c  d e p o s i t s  of n i c k e l  in 
the  w o r l d  wi l l  be in the  l a t e r i t i c  d e p o s i t s  of the Cuban type .  
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They are found not only in Cuba but in the East Indies, India, 

the Philippines~ and in West Africa. 

The United States produced less than 1 percent of the require- 
ments. A new deposit is being worked at Riddle, Oregon. Canada 
is putting new mines into production under GSA urging and coopera- 
tion. I saw in the paper this morning that a new mine discovered a 
few years ago at Lynn Lake is producing a nickel concentrate and all 

excess concentrate is being sent to International Nickel Company to 

be processed under the GSA grant. 

Cobalt, again, is used as an alloying metal in producing.high- 
temperature high-strength steel. Most of it at the present time comes, 
from the Belgian Congo. We have a consumption in the United States 
of about 9 million pounds, and the Western Hemisphere produces about 
3 million pounds. We rely on the Belgian Congo as the source of a 

big percentage of cobalt. 

Regarding the future situation, cobalt is present in some ores in 
the United States--in Missouri, Idaho, and Pennsylvania. The Missouri 
and Idaho deposits are being studied at the present time. The Penn- 
sylvania deposit has been worked for many years. At the Cornwall Iron 
Mine in eastern Pennsylvania, near Lebanon, the iron ore contains a 
small percentage, of cobalt which is recovered. The tonnage produced 
in the United States can be increased if other States go into production. 
In addition we will get cobalt from the lateritic ores. They are a very 

important future source of this metal. 

Molybdenum is produced in abundance in the United States at 
Climax, Colorado, where the United States production is 57 million 
pounds. Consumption was 31 million pounds in 1953. There is a 
very satisfactory situation regarding molybdenum. Climax has a 
reserve tonnage of something over 200 million tons of ore with a yearly 
production of about 6 million tons, from which is recovered 50 to 60 

million pounds of molybdenum. 

Tungsten is used as an alloy for the production of high-strength 
high-temperature steels. Its present sources are Korea, Bolivia, 
Spain, Portugal, Canada, Mexico, and Brazil. We also produce con- 

siderable tungsten in Idaho and Nevado, and the tonnage can be in- 
creased so that we will be more self-sufficient than we are at the pres- 

ent time. 

Ii 



In s o m e  of t h e s e  c a s e s ,  i t  i s  w i s e  to i m p o r t  as  m u c h  as  p o s s i b l e  
d u r i n g  p e a c e t i m e ,  d u r i n g  n o r m a l  t i m e s ,  and to  k e e p  in m i n d  t h a t  we 
want  our  d e p o s i t s  at  h o m e  in shape  to w o r k i n  an e m e r g e n c y  if n e c -  
e s s a r y .  

C o l u m b i u m  has  b e e n  m o r e  i m p o r t a n t  in r e c e n t  t i m e s  and i s  aga in  
u s e d  in h i g h - s t r e n g t h  h i g h - t e m p e r a t u r e  s t e e l  and e l e c t r o n i c s .  S o u r c e s  
a r e  N i g e r i a  and the  B e l g i a n  Congo which,  t o g e t h e r ,  p r o d u c e  80 p e r c e n t .  
T h e r e  i s  a p o s s i b l e  s o u r c e  in  A r k a n s a s ,  a s s o c i a t e d  wi th  t i t a n i u m  and 
baux i t e  d e p o s i t s .  

The United States consumption is I million pounds per year and 
the production is only a few thousand pounds. In this case we should 
attempt to develop the local deposits and try to find further sources 
in the  W e s t e r n  H e m i s p h e r e .  

T h e s e  r e m a r k s  a r e  b r i e f ,  and I m a y  have  r e a d  off too  m a n y  s t a -  
t i s t i c s .  The fact  tha t  I r e a d  t h e m  shows  tha t  I do not  r e m e m b e r  t o n -  
nage  f i g u r e s .  H o w e v e r ,  t h e y  g ive  a se t t ing ,  showing  the  r e l a t i v e  
p r o d u c t i o n  in the  w o r l d  and in the  W e s t e r n  H e m i s p h e r e ,  and what  ts  
c o n s u m e d  in the  Uni ted  S ta t e s .  

My fee l ing ,  a f t e r  look ing  o v e r  s o m e  r e p o r t s ,  i s  that  you a r e  go ing  
to ge t  a s u m m a r y  of s o m e  r e p o r t s  on ava i l ab l e  r aw  m a t e r i a l s  l a t e r  o n .  
It s e e m s  to m e  tha t  w e  do have  the  p o s s i b i l i t y  of i n c r e a s i n g  the p r o -  
duc t ion  of a n u m b e r  of t h e s e  s t r a t e g i c  m a t e r i a l s  in the Uni ted  S ta t e s .  
C e r t a i n l y  in the  s t e e l  i n d u s t r y  we a r e  we l l  a w a r e  of what  is  n e e d e d  and 
r e c o g n i z e  tha t  i t  i s  n e c e s s a r y ,  not  only  f r o m  the point  of v iew of our  
n a t i o n a l  i n t e r e s t s ,  but  f r o m  s t e e l  c o m p a n i e s  i e c o n o m i c  d e m a n d s ,  tha t  
we keep  awake  and t r y  %o i n c r e a s e  the  p r o d u c t i o n  of s o m e  of t h e s e  
m e t a l s .  

I thank  you.  

COLONEL O'NEIL:  Dr .  F r a s e r  i s  r e a d y  fo r  your  q u e s t i o n s .  

QUESTION: Canada  has  had a v e r y  e x t e n s i v e  d i a m o n d  d r i l l i n g  
o p e r a t i o n  in c e r t a i n  p a r t s  for  the l a s t  two or  t h r e e  y e a r s .  What  have  
b e e n  the  i n d i c a t i o n s  of r e v e a l i n g  any l a r g e  b o d i e s  of t h e s e  f e r r o a l l o y s  
in tha t  a r e a ?  Do you know?  

DR. FRASER: Wel l ,  one of the d i s c o v e r i e s  wi th in  the  l a s t  few 
y e a r s  f r o m  one of t h e i r  d i a m o n d  d r i l l i n g  p r o g r a m s  was  th is  Lynn  Lake  
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deposit that has proved to be a fairly important source of nickel. 
That's one. It is true that there has been a very active period in the 

last few years in Canada on iron ore. This was the result of two 
things--the Labrador-Quebec development and also Steep Rock Lake. 

Both of these showed the prospectors, who are very abundant and very 
active in Canada, that iron ore was a means of making money as well 
as gold, silver, and the base metals were. This created tremendous 

activity. 

Now, the deposits they found, particularly these last two big 
mineral deposits--you might say districts, rather than ore bodies-- 

were not primarily ferroalloys; they were copper, lead, and zinc. 
There was one called Geko to which a railroad is being built, and one 

in New Brunswick, both of which contain copper, lead, and zinc. 

QUESTION: The reports we are reading, the Paley and the Malone 

reports, seem to be at odds as to our have or have-not in terms of 
metals. Would you care to comment on our availability of reserves 

of the various types of reserves ? 

DR. FRASER: Well, sure I will comment. If you are supposed 
to be an authority on something you don't dare to comment. If you 
don't know anything about it you can make a comment. We have talked 
quite a little bit about these reports and I think my own personal feel- 

ing, which, of course, may not at all represent the opinion of my 

associates in Bethlehem Steel, is that there is much about the Paley 
report that is very stimulating. I think on the long-range picture I 
would agree with it; but I believe that in terms of the immediate future 
the Malone report, which is where the Western Hemisphere sources 

are emphasized, is possibly closer to the truth. 

I am not sure that there is a very great divergence of opinion. I 

am not hemming and hawing on this thing. I do know that in any long- 
range planning we have to realize the increase in demand for these 
raw materials is going to be extreme and we don't see any possibility 

of supplying that demand at the present time. But, for the next few 
years, if we get busy, within two or three years we can produce much 
more of many of these metals than we are producing at the present time. 

I can't say which one is right and which is wrong, but I say what 
my own opinion will be. For example, take the matter of tungsten-- 
there are numerous deposits of tungsten in the Western States. Some 

of this tonnage could be increased, but you have this problem: Who is 
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g o i n g  to  p u t  t h o s e  m i n e s  in  s h a p e  to  p r o d u c e  t h r e e ,  f o u r ,  o r  f i v e  t i m e s ,  
a s  m u c h  a s  i s  n e e d e d  a t  t h e  p r e s e n t  t i m e .  T h e  a v e r a g e  o p e r a t o r  o f  a 
s m a l l  c o m p a n y  c a n t t  a f f o r d  to  do  i t ,  a n d  t h e  e c o n o m i c  s i t u a t i o n  d i c t a t e s  
t h a t  t h e  c o m p a n y  t h a t  h a s  to  r e p o r t  t o  s t o c k h o l d e r s  c a n , t  V e r y  w e l l  do  
i t  e i t h e r .  So G o v e r n m e n t  a i d  in  m a n y  c a s e s  h a s  b e e n  of  v e r y  v a l u a b l e  
a s s i s t a n c e  in  d e v e l o p i n g  s m a l l  d e p o s i t s .  

QUESTION: Do you think we can place any real dependence on 
sources of supply of raw materials not in the Western Hemisphere in 
an all-out war ? 

DR. FRASER: That certainly gets into a field about which prac- 
tically everybody here knows more than I do. I would say from what 
we have seen in the case of World War II that we should not place de- 
pendence upon a source in the Eastern Hemisphere for any material 
that is used in any quantity. It is possible that one plane load of some- 
thing would be suitable or a satisfactorily important contribution. 
That is a different thing. But I believe that we should attempt to de- 
velop all our future needs within the Western Hemisphere. 

I was talking with Mr. Guild. Some of you know, him. We were 
in Cuba together in 1941-42, and we saw the shipping that was sunk 
around Cuba in a very few weeks. You could hardly go into any port 
city that you would not find remnants of the crews. I have the feeling 
that we would be very remiss to depend on any material that has to be 
brought in, in any sizable quantities from the Eastern Hemisphere. 

QUESTION: Is there any research being given to going down 
deep in the earth to see what we can get in the way of the minerals 
we need ? 

D R .  F R A S E R :  T h a t  i s  a v e r y  i n t e r e s t i n g  s u b j e c t .  W h e n  we  s a y  
d e e p  in  t h e  e a r t h ,  of  c o u r s e  i t  i s  a r e l a t i v e  t h i n g .  I m e n t i o n e d  a p l a c e  
in  e a s t e r n  P e n n s y l v a n i a  w h e r e  I s a i d  t h a t  s o m e  of  t h e  a r e a  h a s  b e e n  
c o v e r e d  d u r i n g  t h e  p a s t  30 y e a r s  b y  g r o u n d  w o r k .  W i t h  t h e  a d v e n t  
of  t h e  a i r b o r n e  m a g n e t o m e t e r  i t  w a s  p o s s i b l e  to  c o v e r  a l a r g e r  a r e a  
w h e r e  t h e  o r e  b o d y  w a s  f o u n d .  T h e  c l o s e s t  i t  c o m e s  to  t h e  s u r f a c e  
i s  1 , 5 0 0  f e e t ;  t h e  d e e p e s t  i s  3 , 0 0 0  f e e t .  T h a t  i s  n o t  d e e p  a s  a m i n e  
g o e s .  I t  s h o w s  t h a t  w i t h  t h e  n e w  g e o p h y s i c a l  t e c h n i q u e s  i t  i s  p o s s i b l e  
t o  g e t  a i d  in  f i n d i n g  o r e  b o d i e s  t h a t  a r e  n o t  v i s i b l e - - e v e n  t h o u g h  p r e -  
d i c t a b l e ,  we  w i l l  s a y - - f r o m  g e o l o g i c a l  s t u d i e s .  

When we get into depths of over two miles we are immediately 
confronted with problems which at the present time are very serious. 
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In most cases they are water problems, or weak rock or extreme 
pressure, or heat problems, and so forth. Although oil wells go down 
several miles--some holes are over 20,000 feet--mines, by and large, 
are less than I0, O00 feet. Iron mines, for the most part, are less 
than 5,000 feet. If you can get ore in sufficient quantities to pay for 
the mining, you can go after it; and technical advances in the future 

will aid in finding deeper ores. 

Coming back to the Pennsylvania iron mine again, although the 
field has been covered several times, each time more carefully, with 
a different idea, we hope we might pick up some deeper ore body. 
That's just for iron. Of course, some of the other metals companies 
who are primarily concerned with tungsten or other metals are prob- 

ably doing the same thing. 

You increase the problems theoretically probably in the ratio of 

the cube of the depths. 

QUESTION: Doctor, what would be our most critical metal 

shortages for steel production in the event of war ? 

DR. FRASER: Well, there I have to answer on the basis largely 
of what I have read. Also, I have talked to some of the people who 
should know more than I do about it. It seems that with nickel, in 
spite of the big source in Canada and the present increased production, 
which has had such a tremendous rise, it is one of the most important 
metals, ff not the most hmportant metal, at the present time. But 
since we do have the Canadian source, and the possibility of the Cuban 
source, and since the concentrate of either nickel metal or nickel 
oxide could be flown into the United States from Cuba, in the event of 
war, it would not be as strategic as tungsten, which is now produced 

and shipped to us in very large quantities. 

If the Cuban source could not be protected, that is, for water 
shipping, chromite mightbe very important. Then there is the 
Philippine source. Seventy-five percent of refractory chrome comes 
from the Philippines. The Cuban source could be increased, but that 
could not be in terms of many thousands of tons. It is not something 
that you might normally think of flying in as you would nickel metal, 

which is measured in terms of pounds. 

There may be some others I am overlooking, but it seems to me 

that, if we can solve this lateritic problem in Cuba, we are going to 
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answer the needs for nickel, cobalt, and chrome. We will have so 
much we probably won't know what to do with it. That would be a 
pleasant situation. 

I can't answer that very well. 

QUESTION: Dr. Fraser, you have discussed only a few metals 
this morning, and there are undoubtedly a great many that have pos- 
sibilities. How extensively are the steel companies researching on 
other types of alloying materials ? 

DR. FRASER: I know that they have tried a number of different 
metals and combinations. One of the phases of this problem that I 
might have discussed is the substitution of some other metal, say, 
for nickel, for molybdenum, or for tungsten. We find that in several 

cases it is possible to substitute one for the other, maybe not getting 
quite the qualities that you wish, but coming close enough to them so 
that they are acceptable. 

Now, as regards other metals, I would say that there has been 
a great deal of research work done. In the case of the use of beryl- 
lium, it has been found that small amounts of beryllium, added to 
copper, make it very tough, hard, strong metal. And there is re- 
search on the use of some of the rare earths in special cases, not 
only with steel. That field I think has received a great deal of atten- 
tion. 

QUESTION: We see in our times the development of a competitive 
metal to steel, such as aluminum. I wonder if any plans may be in 

the making, regarding the development of any mineral or nonmineral 
materials that will be a strong competitive material of steel or a sub- 
stitute for it. 

DR. FRASER: I think the outstanding one is titanium. It is a 
light metal, heavier than aluminum, lighter than steel. It is very 
abundant in the earth's crust; but it is difficult, under present known 
metallurgical practice, to recover it. It will be largely a matter of 
improved technology when titanium is produced in quantity. It is 
going to be very important, I think. I have not talked to our research 
people about it. But anyone who has seen the curve of the uses for 
titanium in the very short time it has been produced realizes that the 
Du Pont people and the National Lead Company are the two most con- 
cerned with this at the present time. Kennicott Copper and New Jersey 
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Zinc are interested in titanium production at Allard Lake in Canada. 
The National Lead people'are producing titanium dioxide at Mclntyre, 

New York. 

The problem is in getting it into metallic form. It can be done but 
the process will require a great deal more work to bring it to the in- 
dustrial level. The problem is how long it will be before the price of 
titanium comes anywhere near approaching the price of steel. That 

seems to go over into the future for most of the uses. 

For many years aluminum was measured in pounds.. We are 
talking about 120 million tons of steel. Aluminum however has grown 

and has taken the place of steel in some places. 

The advantage titanium -will have is that it is a strong, hard metal. 
Aluminum is not at all strong, in terms of steel, and is much lighter 
and softer. That is its advantage for certain uses. I noticed in one 
of the te~evision ads recently that by the extrusion of ahn~ninum it is 
possible to improve its strength and quality. It still is a light-weight 

metal and its uses are limited. 

Steel has other uses that the lighter metals would not find. As 
far as weight goes, they might be used, but they would not be strong 

enough. 

COLONEL O'NEIL: Dr. Fraser, you have given us an excellent 
study of materials and the additives that go to make up steel. On 
behalf of the Industrial College, I thank you very much. 

(6 Jan 1955--250)S/sgh 
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