
Mineral chemistry of Apollo-12 igneous rocks and comparisons with 

Apollo-11 
e .  

G.M. Brown, C.H. Emeleuso J. G. Holland, A. Peckett and R. P h i l l i p s  

Department of Geology, Durham Universityo England. 

Mineral analyses by e lec t ron  probe (over 400) and rock or  f i n e s  

analyses by X-ray f luorescence a r e  used i n  conjunction with t e x t u r a l  

s tud ies  t o  show marked va r i a t ions  between b a s a l t i c  rocks within t h e  

Apollo 12  s u i t e ,  and d i f ferences  from Apollo 11. Overall  s imi lar -  

i t i e s ,  such a s  deplet ion i n  v o l a t i l e  elements and mineralogical 

associa t ions  now c h a r a c t e r i s t i c  of a l l  t he  lunar basa l t s ,  a r e  equally 

evident.  Apollo-12 rocks show some crystal-cumulate f ea tu res ,  p a r t l y  

r e f l e c t e d  i n  the  d i v e r s i t y  of Mg, C r ,  A l ,  Ti,  Fe and K d i s t r i b u t i o n  

between c r y s t a l l i n e  phases. Ni and Co i n  i r o n s o  M g  and C r  i n  sp ine l s  

and i lmeni tes ,  A 1  and Ti i n  pyroxenes, and Ca i n  o l iv ines  show complex 

va r i a t ion  within each rock. I n t e r s t i t i a l  g lasses  a r e  of po tass i c  

g ran i t e  and common res idua l  phases a r e  a p a t i t e ,  f a y a l i t e  and pyrox- 

f e r r o i t e ,  with r a r e  baddelyi te ,  K-feldspar, and an Fe-Zr-Ti s i l i c a t e .  

The mineral chemistr ies  suggest chrome-spinel and pigeonite as the 

ea r ly  l iquidus  phases. Solid-solut ion t rends  favour t i t a n i f e r o u s  

(Apollo-11) l i q u i d s  a s  intermediate f r ac t ions .  Re-heating may be  

responsible fo r  subsolidus ea t ion  ordering and redox react ions  i n  
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some chrome-ulvospinels. The f i n e s  a r e  s t rongly  enriched i n  N i ,  Zn, 

Ba, N b ,  Zr, Y and Rb r e l a t i v e  t o  the  s tudied  b a s a l t s ,  p a r t l y  a t t r i b -  

u table  t o  meteori tac and anor thos i t i c  fragnents  but a l s o  t o  

enrichment i n  g r a n i t i c  residua.  
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