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. ABSTRACT 

A 44-149 pm f rac t ion  of the  lunar f i ne s  12042,38 was separated i n to  two 

f rac t ions  with methylene iodide (sp.g.  3.3).  The l i g h t  f rac t ion  consisted 

mostly of g lass ,  which frequently was vesicular  and semi-opaque and contained 

micro-breccia fragments and f i ne  metal 1 i c  iron p a r t i c l e s ,  and pl agioclase.  

The heavy f rac t ion  consisted l a rge ly  of mineral grains with only an occasional 

g lass  bead v i s i b l e .  The Mossbauer spectra of the  l i g h t  f rac t ion  were very 

s imi la r  to  those of the l i g h t  f rac t ion  of Apollo 11 f i ne s  10084,85 suggesting 

a strong s im i l a r i t y  in  composition d i s t r i bu t i on  fo r  glasses from the two s i t e s .  

About 90% of the  meta l l i c  Fe i s  associated with the l i g h t  (glass;) f rac t ion  

strongly supporting the view t h a t  i t  i s  of meteori t i c  o r ig in .  

Mossbauer spectra  of the heavy f rac t ion  showed about 213 of the Fe t o  be 

present in  pyroxene and about 1/3  t o  be i n  a  phase t en ta t ive ly  iden t i f i ed  as o l iv ine  

wi t i 1  a  considerably smaller amount in  i  lmeni t e  and other  const i tuents .  In 

comparison with the  heavy f rac t ion  of 10084,85 the  abundance of o l iv ine  i s  much 

grea te r  and t h a t  of i lmenite much lower. The high o l iv ine  and low ilnienite 

content of t h i s  f rac t ion  suggests t h a t  o l iv ine  r i ch ,  ilrnenite poor, rocks are 

predominant in  t h i s  area.  

Mossbauer spectra  of unseparated material from four core tube sanples 

(from depths of < 0.5,  5 ,  19, and 30 cm) do not reveal s i gn i f i c an t  di f ferences  

from unseparated 12042,38 f i ne s .  

Mossbausr s tud ies  of synthet ic  i lmenite samples show tha t  the !:Gel tempera- 

t u r e  i s  loiirered about 0.5"K per cat ion percent excess Fe near the stoicliiornetric 

composition. This quant i f ies  our previous assu~?pt ion  t h a t  measurer~lents of the  
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magnetic t r an s i t i on  provide a s ens i t i ve  measure of the  cation stoichiometry. 

Auxi 1 i ary measurements suggest  t h a t  the  e l e c t r i c a l  conductivity may be a 

sens i t ive  ind ica tor  of oxygen s t o i  chiometry and hence of oxygen a c t i v i t y  

during formation. 

Mossbauer spectra  have been obtained on pieces of the  three  rocks 12063, 

12052, and 12038. These rock sample spectra  were qua1 i t a t i v e l y  s imi la r  to  

each o ther  and showed the  presence of s i l i c a t e s  (pyroxene, 01 ivine,  and g l a s s )  

and i lmenite.  The r a t i o  of i lmenite-iron t o  s i l i c a t e - i r o n  was s ign i f ican t ly  

l e s s  f o r  these  Apollo 12 rocks than f o r  the  Apollo 11 rocks (- 0.15 vs. - 0 .6 ) ,  

and was about a f a c t o r  of  two l a rge r  than t h a t  f o r  the Apollo 12 dust .  

Work i s  i n  progress t o  dupl icate  both the  ~ i s s b a u e r  spectra and micro- 

scopic textures  i n  syn the t ica l ly  prepared samples. Spherical smooth walled 

vesic les  and i r r egu l a r  vugs containing project i  ng c ry s t a l s  generally occur in 

these syn the t ic  sampl es .  Ulvospinel overgrowths on chromi t e  cores with 

d i s t i n c t  boundaries occur in  samples prepared a t  a constant cooling r a t e .  

Chromi t e  occurs predominantly enclosed within ea r ly  s i  1 i c a t e  phenocrysts. 

When chromite i s  completely enclosed in  the  ear ly  s i l i c a t e ;  no ulvospinel over- 

growths a re  observed. Chromite in  the  groundrnass has 0vergro;iths of ulvospinel,  

with sharp boundaries between the  two phases. These re la t ionships  i i idicate 

t h a t  chromite separates  ea r ly  w i t h  o l iv ine ,  while ulvospinel i s  l a t e  in  the 

paragenesi s .  
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