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The discovery of h igh t i t a n i u m  content  i n  t h e  s o i l  of Mare T r a n q u i l l i t a t i s  
by Turkevich -- e t  a l .  (1) was one of t h e  b e s t  known e a r l y  r e s u l t s  of space 
chemistry.  It became c l e a r  from re tu rned  l u n a r  samples t h a t  mare b a s a l t ~  
i n  some regions  a r e  r i c h  i n  T i ,  whi le  o t h e r s  a r e  q u i t e  low. This element,  
then,  i s  a  d i s t i n c t i v e  marker f o r  p a r t i c u l a r  r eg ions ,  and p a r t i c u l a r  episodes  
of l u n a r  h i s t o r y  ( 2 ) .  

The gamma ray d a t a  obta ined on Apollo 15 have provided evidence f o r  
h igh T i  i n  c e r t a i n  broad mare reg ions  ( 3 ,  4) .  S p e c t r a l  r e f l e c t a n c e  d a t a  
have a l s o  been used s u c c e s s f u l l y  t o  y i e l d  informat ion on T i  content  i n  mare 
reg ions  (5,  6 ) .  

Las t  year  we repor ted  new maps of Th and of Fe (7) obta ined by an 
energy band method, us ing t h e  image process ing computer system of E l iason  
and Soderblom (8) .  The Fe map was produced us ing an energy band from 2.75 
MeV t o  8.6 MeV. Neutron c a p t u r e  by i r o n  dominates t h e  upper p a r t  of t h i s  
energy band. I n  t h e  lower p a r t  t h e  major c o n t r i b u t i o n s  t o  t h e  count r a t e  
a r e  from 0 ,  S i ,  T i ,  and t o  some degree  Fe (4 ,  9 ) .  S ince  t h e  f i r s t  two vary 
l i t t l e  over t h e  l u n a r  s u r f a c e ,  t h e  v a r i a n c e  i n  t h i s  lower r e g i o n  must b e  
due mainly t o  T i  and less s t r o n g l y ,  Fe. There was a  sugges t ion ,  then,  t h a t  
t h e  repor ted  Fe map produced from t h e  whole band conta ined a  c o n t r i b u t i o n  
from Ti .  

This sugges t ion  has  been v e r i f i e d .  A computer t a p e  f o r  a  narrower Fe 
band from 6.4 t o  8.0 MeV has  been provided by A. E. Metzger and R. Radocinski. 
By tak ing  t h e  d i f f e r e n c e  between t h e  count r a t e s  i n  t h e  2.75-8.6 MeV band and 
t h e  new one, a  new band from 2.75-6.4 MeV has been e f f e c t i v e l y  generated.  
I n  t h i s  region i t  is apparent  t h a t  most of t h e  va r iance  i n  count r a t e  is  
due t o  T i ,  though a t  p r e s e n t  a  measureable Fe component s t i l l  remains. 

The r e s u l t i n g  c o l o r  map, a f t e r  smoothing t o  39x39 o r  59x59 ( 8 ) ,  e x h i b i t s  
s t r i k i n g  highs  i n  Mare T r a n q u i l l i t a t i s ,  extending northward i n t o  Mare 
S e r e n i t a t i s  and s o u t h e a s t  i n t o  Mare F e c u n d i t a t i s .  The o t h e r  major h igh 
is  i n  t h e  Ar i s ta rchus  reg ion ,  extending t o  t h e  westward. No highs  a r e  s e e n  
i n  t h e  Archimedes a r e a ,  near  Fra  Mauro, o r  i n  t h e  Van de  Graaff a r e a ,  i n  
accordance wi th  expec ta t ions  f o r  T i .  Other i n t e r e s t i n g  d e t a i l s  w i l l  b e  
presented i n  t h e  f u l l  paper. 

We have a l s o  mapped r a t i o s  of t h e  high energy bands,  a s  an a l t e r n a t i v e  
approach t o  removing t h e  Fe con t r ibu t ion .  These maps a r e  s i m i l a r ,  b u t  a r e  
n o t  as  s a t i s f a c t o r y .  

Two new Fe maps have a l s o  been obta ined i n  c o l l a b o r a t i o n  w i t h  
A .  E .  Metzger and M. B i e l e f e l d .  The f i r s t  uses t h e  6.4-8 MeV band. The 
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second is  obta ined from a  narrow band (0.813-0.874 MeV) around t h e  Fe 
i n e l a s t i c  s c a t t e r  l i n e  a t  0.84 MeV (4,  9 ) ,  a f t e r  s u b t r a c t i o n  of t h e  l a r g e  
c o n t r i b u t i o n  of t h e  r a d i o a c t i v e  elements i n  t h i s  region.  This c o n t r i b u t i o n  
is  modelled as  a  c a l c u l a t e d  f r a c t i o n  of t h e  broad 0.55-2.75 MeV count 
r a t e .  Both of t h e s e  maps a r e  s i m i l a r ,  b u t  n o t  i d e n t i c a l ,  t o  t h e  Fe map 
published l a s t  yea r .  It is  p a r t i c u l a r l y  va luab le  t o  b e  a b l e  t o  v e r i f y ,  i n  
t h e  c a s e  of Fe, t h a t  completely d i f f e r e n t  nuc lea r  processes  and energy 
regions  can y i e l d  concordant r e s u l t s .  

I n  c o l l a b o r a t i o n  w i t h  E l iason  and Soderblom, we have a l s o  continued 
t o  develop c o l o r  methods of c o r r e l a t i n g  two o r  more v a r i a b l e s .  These a r e  
now more s a t i s f a c t o r y  than those  used t o  compare Fe and Th last  y e a r  (7 ) .  
Examples w i l l  b e  given. 
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