
2 
NEW ANALYSES OF MARE BASALTS. J . M .  lthodefl and D.P. Blanchard . 

' univers i ty  of Massachusetts ,  Amherst, Mass., 01003; NASA-Johnson Space Center, 
Houston, TX., 77058. 

This  s tudy  p rov ides  whole-rock composit ional  d a t a  f o r  a number o f  mare 
b a s a l t s  from s e v e r a l  l a n d i n g  sites which t o  d a t e  l a c k  chemical ana lyses  o r  
comprehensive composi t ional  c h a r a c t e r i z a t i o n .  Procedures used f o r  previous  
comprehensive mare b a s a l t  s t u d i e s  have been followed (1,2,3,4). Major element 
and s e v e r a l  t r a c e  element abundances (Rb,Sr,Y,Ga,Nb,Zr,Zn,Ni,Cr,V) have been 
determined by X-ray f luorescence  a n a l y s i s .  Ins t rumenta l  neutron a c t i v a t i o n  
ana lyses  f o r  t h e  r a r e - e a r t h s  and o t h e r  trace elements (Ta,Th,Hf,Sc,Cr,Co) a r e  
c u r r e n t l y  i n  progress .  
APOLLO 12 B A S ~ T S  (12019, 12046, 12062, 12072). Sample 12019 has  been des- 
c r i b e d  a s  a p o r p h y r i t i c  b a s a l t  con ta in ing  phenocrysts  o f  pyroxene and minor 
o l i v i n e  i n  a f ine-grained v a r i o l i t i c  groundmass, and c l a s s i f i e d  on t e x t u r a l  
and minera log ica l  c r i t e r i a  as a member o f  t h e  p i g e o n i t e  b a s a l t  s u i t e  (5 ,6) .  
The chemical d a t a  confirm t h i s  assignment,  and show t h a t  i t  is  almost i s d e m i -  
c a l  wi th  12011, t h e  least evolved and most r a p i d l y  cooled of t h i s  p a r t i c u l a r  
b a s a l t  type (3 ,6) .  Samples 12046 and 12002 were desc r ibed  p e t r o g r a p h i c a l l y  
by James and Wright (5) as ol iv ine-poor ,  sub-ophi t ic  i l m e n i t e  b a s a l t s .  They 
a r e  very similar i n  bu lk  composition, and,  a t  an  MgO con ten t  of about 1 0  per- 
c e n t ,  have t h e  low SiO and high Ti0 and magmaphile element abundances t h a t  
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c h a r a c t e r i z e  th?  Apollo 12 i l m e n i t e  aasalts. Like samples 12047 and 12054, 
both  have low Mg-values (0.37) and high magmaphile element abundances, and 
a r e  evolved,  r e l a t i v e  t o  o t h e r  b a s a l t s  i n  t h e  group (3) .  Sample 12072, al- 
though c l a s s i f i e d  by Baldr idge e t  a l . ,  (7) as an o l i v i n e  b a s a l t  on t e x t u r a l  
and minera log ica l  grounds, w a s  l a t e r  a ss igned  by t h e s e  workers t o  t h e  r a t h e r  
enigmat ic  f e l d s p a t h i c  b a s a l t  group, on t h e  b a s i s  o f  a bu lk  composition e s t i -  
mated from modal and minera log ica l  ana lyses  (8 ) .  Our a n a l y s i s  d i f f e r s  s i g n i -  
f i c a n t l y  from t h i s  es t imate .  Both major and t r a c e  element abundances c l e a r l y  
i n d i c a t e  t h a t  12072 belongs t o  t h e  o j i v i n e  b a s a l t  group, i n  agreement wi th  
t h e  minera log ica l  da ta .  It has  an  Mg-value of 0.53, which i s  too  high f o r  t h e  
f o r s t e r i t e  con ten t  ( F o ~ ~ )  of t h e  o l i v i n e  phenocrysts (8), perhaps implying a 
small amount of o l i v i n e  accumulation. 
APOLLO 1 5  BASALTS (15085,15529,15536,15596,15598). Samples 15529,15536 and 
15598 a r e  a l l  very s i m i l a r  i n  composition. They have t h e  high FeO and TiO,, 
and low SiO and magmaphile element c o n t e n t s  c h a r a c t e r i s t i c  of t h e  o l i v i n e L  2 
b a s a l t  group ( I ) ,  and compare c l o s e l y  wi th  average compositions f o r  t h i s  
group 9 On t h e  o t h e r  hand, samples 15085 and 15596 have t h e  composi- 
t i o n a l  c h a r a c t e r i s t i c s  o f  t h e  quartz-normative p i g e o n i t e  b a s a l t s  ( 1 9 )  Both 
a r e  s i m i l a r  i n  composition and a l s o  compare c l o s e l y  w i t h  average composit ions 
f o r  t h i s  b a s a l t  group. 15085 i s  one o f  t h e  coarse-grained gabbros from 
Elbow Cra te r .  Previous  ana lyses  of t h i s  sample show s i g n i f i c a n t  d e v i a t i o n s  
from t h e  r e s t  of t h e  p i g e o n i t e  b a s a l t  group (10,11,1) The p r e s e n t  a n a l y s i s ,  
based on a 2g ch ip ,  removes t h i s  d iscrepancy.  
APOLLO 17  BASALTS (70315, 78585) Both of t h e s e  samples have been desc r ibed  
r e c e n t l y  by Warner e t  a l .  (12). Our d a t a  confirm t h e  assignment of 78585 t o  
t h e  type-B b a s a l t s  (2) .  However, we cannot c l a r i f y  t h e  r e l a t i o n s h i p s  of 
sample 70315. This course-grained b a s a l t  (Type-a) has  some a f f i n i t i e s  w i t h  
t h e  r a r e  type-c b a s a l t s ,  but  our  Sc,Cr and Co d a t a a e  needed t o  e v a l u a t e  t h i s  
p o s s i b i l i t y .  
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