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Analysis of chemical v a r i a t i o n s  i n  t e r r a  reg ions  w i t h i n  o r b i t a l  X-ray 
coverage of t h e  Moon sugges t s  t h a t  t h e  n e a r s i d e  t e r r a  has  been ex tens ive ly  
"resurfaced".  The chemical c o n t r a s t  between t h e  h igh ly  a n o r t h o s i t i c  f a r s i d e  
t e r r a  and t h e  more mafic  n e a r s i d e  t e r r a  i s  ev iden t  i n  remote X-ray and gamma- 
ray  measurements of Mg, A l ,  Fe, Th and T i  concen t ra t ions  a t  t h e  lunar  su r face .  
However, n e a r s i d e  subsur face  m a t e r i a l  t h a t  has  been u p l i f t e d  o r  excavated,  e.  
g., t h e  Kant P l a t e a u  ( I ) ,  Langrenus c r a t e r  e j e c t a ,  and the  r i m  m a t e r i a l  sur-  
rounding the  Smythii b a s i n  (2 ) ,  e x h i b i t  s t r o n g  chemical s i m i l a r i t i e s  t o  t h e  
l e s s  contaminated f a r s i d e  highlands.  Ter ra  volcanism i s  one p o s s i b l e  mech- 
anism f o r  a l t e r i n g  t h e  chemical composition of t h e  nears ide  surface .  Before 
Apollo 16 samples were analyzed,  e a r l y  t e r r a  volcanism was commonly suggested 
a s  a  reasonable  exp lana t ion  f o r  many morphologic and s p e c t r a l  f e a t u r e s .  Since  
t h e  discovery t h a t  t h e r e  was no pe t rograph ic  evidence of a  vo lcan ic  o r i g i n  f o r  
t h e  l i g h t  p l a i n s  u n i t  a t  t h a t  s i t e ,  exogenic r a t h e r  than endogenic i n t e r p r e -  
t a t i o n s  a r e  commonly asc r ibed  t o  t e r r a  u n i t s .  On t h e  o t h e r  hand, r ecen t  
i n v e s t i g a t i o n s  of l u n a r  l i g h t  p l a i n s  m a t e r i a l  us ing t h e  o r b i t a l  X-ray d a t a  
s t r o n g l y  imply a  v o l c a n i c  o r i g i n  f o r  those  u n i t s  t h a t  have unusual ly  high Mg/ 
S i c o n c e n t r a t i o n s  r e l a t i v e  t o  t h e  surrounding t e r r a i n .  That i s ,  d i s t i n c t  
chemical anomalies reduce t h e  l i k e l i h o o d  t h a t  t h e  u n i t s  a r e  comprised of l o c a l  
e j e c t a  o r  e j e c t a  from a  common d i s t a n t  source  (3).  

The t e r r a  t r i a n g l e  n o r t h  of Mare N e c t a r i s ,  between Maria T r a n q u i l l i t a t i s  
and F e c u n d i t a t i s  con ta ins  d i v e r s e  rock types  (Fig. 1 ) .  Mg/Al, Al /S i  and Mg/Si 
r a t i o s  'nor theast  of Capel la  c r a t e r  i n d i c a t e  compositions n e a r l y  a s  a n o r t h o s i t i c  
a s  t h e  Kant F l a t e a u  and t h e  e a s t e r n  f a r  s i d e ;  b u t ,  between 37.53 and 38.53, 
t h e  Mg/Al r a t i o  i n c r e a s e s  75%. This  ~ g / A 1  concen t ra t ion  is  only 21% l e s s  than  
t h a t  f o r  mare b a s a l t s  i n  c e n t r a l  Fecundi ta t i s .  The h i g h e s t  ( s o l i d  c i r c l e )  and 
lowest (open c i r c l e )  Mg/Al v a l u e  f o r  each o r b i t  w i t h i n  t h e  t e r r a  a r e  shown i n  
Fig. 1. The p r o f i l e  below t h e  map shows t h e  continuous v a r i a t i o n s  a long t h e  
groundtracks of t h e  northernmost o r b i t s .  (The southernmost o r b i t s  t h a t  c r e a t e  
t h e  h ighes t  Mg/A1 p o i n t s  west of Capel la  do n o t  sh0w.a s i g n i f i c a n t  i n c r e a s e  
over t h e  c e n t r a l  t e r r a  values.)  E r r o r s  a r e  minimal because 9  d a t a  p o i n t s  com- 
p r i s e  each p o i n t  on t h e  p r o f i l e .  This  h igh Mg/A1 anomaly corresponds t o  a  
hummocky t e r r a  u n i t  c h a r a c t e r i z e d  by m u l t i p l e  s u b p a r a l l e l  graben t h a t  extend 
hundreds of k i lomete r s  a c r o s s  both  t e r r a  and mare. The graben t rend  W/SE i n  
t h e  d i r e c t i o n  of t h e  l u n a r  g r i d  and a r e  r a d i a l  t o  t h e  Imbrium basin .  The u n i t  
i s  c l e a r l y  a t y p i c a l  of t h e  r e s t  of t h e  t e r r a  surface .  The c a l c u l a t e d  MgO w t .  
% i s  a s  high a s  9.27 and t h e  A1203 wt. % i s  a s  low a s  19.4. FeO and Ti02 
va lues  from gamma-ray d a t a  (4) a r e  10.5 and 3.5 r e s p e c t i v e l y .  I n t e r e s t i n g l y ,  
on t h e  b a s i s  of t h e s e  elements,  t h e  composition i s  in te rmedia te  between t h e  
(somewhat a r b i t r a r y )  des igna t ions  f o r  da rk  mafic b a s a l t  flows and highland 
b a s a l t  (5). The u n i t  occupies a  topographic  low and i t s  a s s o c i a t i o n  wi th  
c r u s t a l  f r a c t u r e s  t h a t  a r e  probably deep-seated a s  w e l l  a s  t h e  d i s t i n c t l y  
more mafic chemical s i g n a t u r e  i n d i c a t e  a  vo lcan ic  r e s u r f a c i n g  of t h e  anortho- 
s i t i c  t e r r a  m a t e r i a l  i n  t h i s  region.  Fur the r  i n v e s t i g a t i o n  of u n i t s  such a s  
t h i s  one may r e v e a l  a d d i t i o n a l  reasons  t o  be l i eve  t h a t  pre-mare volcanism i s  
a  major c o n t r i b u t o r  t o  t h e  chemical dichotomy between t h e  nears ide  and f a r s i d e  
t e r r a  provinces.  
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