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Rock 14267 was a  55g polymic t  b r e c c i a  from t h e  ALSEP a r e a  of t he  Apol lo  
14 s i t e .  I t  i s  p a r t i a l l y  g l a s s  coa ted  and a  few zap p i t s  occur  on the  g l a s s  
and rock  s u r f a c e s .  Dust  coa ted  r e g i o n s  e x h i b i t  complex s t r u c t u r e s  b u i l t  up 
by adhes ion  and most  g r a i n s  a r e  rough on t h e  micron s c a l e .  The o p t i c a l  

p r o p e r t i e s  of t h i s  t ype  of s u r f a c e  resemble t h a t  of t h e  l u n a r  f i n e s  ant1 t h e  
l a r g e  s c a l e  l u n a r  s u r f a c e .  The o p t i c a l  behaviour  of t he  g l a s s  and f r e s h l y  
chipped i n t e r i o r  s u r f a c e s  do n o t  reproduce  t h e  l u n a r  p o l a r i s a t i o n  
c h a r a c t e r i s  t i c s .  

The bu lk  composi t ion  of  t h e  rock  de termined from saw c u t t i n g s  (%SiO 48.35 
T i0  2.11, A 1  0  16.87, C r  0  0.19,  Fe20 0.28, FeO 10.10, MnO 0.13, :fg& 1 . 7 2 ,  

2  2  3  
CaO 10.29,  Na20 0.90,  K20 6.?8, P205 0.57, S  0.08) i s  s i m i l a r  t o  type  C P r a  
;Iauro b a s a l t  g l a s s  (1) and t o  ave rage  da rk  m e t a c l a s t i c  f ragments  from < lrnm 
Apol lo  14 f i n e s  ( 2 ) .  The m a t r i x  of t h e  b r e c c i a  i s  dark  v i t r e o u s  o r  j u s t  
annealed ,  co r r e spond ing  t o  Grade 2  of Warner ( 3 ) .  The 0.02-lrmn c l a s t  
p o p u l a t i o n  i s  a s  fo l lows:  (2) g l a s s  ropey fragments  34.5, f i ne -g ra ined  
metac las  t i c s  44, b a s a l t i c  4.5, mine ra l s  14, u l t r a m a f i c  1 .5 ,  mi sce l l aneous  1.5.  
Occas ional  cored l a p i l l a e  occu r .  G las ses  a r e  dominantly quar tz -normat ive  F r a  
Nauro types  w i t h  s u b o r d i n a t e  b a s a l t i c  g l a s s e s .  

Li  t h i c  c l a s  ts a r e  p a l e  and da rk  me t a c l a s t i c s  w i t h  non-equ i l ib ra t ed  
po rphyroc la s  ts of o l i v i n e ,  or thopyroxene ,  c l inopyroxene  , p l a g i o c l a s e ,  
i l m e n i t e  and s p i n e l .  Both m i n e r a l  and l i t h i c  c l a s t s  show evidence  of shock 
deformat ion .  

Unique t o  t h i s  rock a r e  a  few mic roha rzburg i t e  f ragments  i n  which 
e n s t a t i t e  has  undergone shock deformat ion  t o  a  f i ne -g ra ined  aggrega te  of 
c l i n o e n s t a t i t e  (En 90) a s s o c i a t e d  w i t h  mosaic ised  o l i v i n e  (Fo 83) .  Kinkhand- 
i n g  i n  hypers  tllene c l a s t s  does n o t  show development of c l i n o e n s t a t i  t e  ( c .  f .  
Tronisdorf and Wenk ( 4 ) ) .  It i s  p o s s i b l e  t h a t  t h i s  deformat ion  a n t e d a t e s  t h e  
e j e c t i o n  of 14267 t o  the  c o l l e c t i o n  s i t e .  One s m a l l  g r a n i t i c  c l a s t  of t he  
p a l e  n i e t a c l a s t i c s  showed ev idence  of p a r t i a l  m e l t i n g  and the  p o s s i b l e  
development of quench c r y s t a l l i  t e s  of c l i nohype r s  thene  from p ro tohype r s  t h e n e .  

The exposure  h i s t o r y  of 14267 has  been s t u d i e d  us ing  carbon chemis t ry ,  
nob le  gas and t r a c k  d a t a .  D C 1  d i s s o l u t i o n  of  two i n t e r i o r  c h i p s  r e l e a s e d  no 
Cli and only t r a c e  amounts of CD ( 0 . 1  pg/g) i n  accordance w i t h  e i t h e r  a  low 
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i n ~ t i a l  carbon c o n t e n t  o r  a  metamorphic h i s t o r y  of  Warner group 2  o r  g r e a t e r .  
The c o n c e n t r a t i o n  and i s o t o p i c  composi t ion  of t h e  l i g h t  n o b l e  gase  s ugijgs t 
t h a t  t h e  t rapped component of t h e  gases  i s  s e v e r e l y  a l t e r e d  ( e .g .  ' ~ I i e /  A r  
0 . 8 ) .  Cons ide rab le  l o s s  of r a d i o g e n i c  4 ~ e  and p a r t i a l  l o s s  of 4 0 ~ r  have 
occurred;  t he  U,  Th/He age is  0 .7  by whereas t h e  approximate K / A r  age i s  
c a l c u l  t e d  a s  327 by.  E x p o s u ~ 8  ages  deduced from t h e  s p a l l o g e n i c  components 9 
a re :  He 30my, Ne 60my and A r  100my. A p r e i r r a d i a t i o n  of  a t  l e a s t  some 
of t h e  c o n s t i t u e n t  g r a i n s  p r i o r  t o  compaction is  i n d i c a t e d ,  
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No r a d i a t i o n  damage f e a t u r e s ,  such a s  amorphous coa t ings  o r  h igh d e n s i t y  
of l a t e n t  t r a c k s ,  c h a r a c t e r i s t i c  of h igh ly  i r r a d i a t e d  s o i l  p a r t i c l e s ,  have 
been observed.  Moreover, no t i n y  micro-crys t a l l i t e s  which would suggest  the  
presence of p a r t i a l l y - f a d e d  s o l a r  f l a r e  t r a c k s  (no longer  observable  d i r e c t l y  
a s  l a t e n t  t r a c k s ) ,  appeared i n  g r a i n s  of 14267 u n t i l  a  fragment had been 
hea ted  f o r  2 hours  a t  8 0 0 ~ ~  under vacuum. S i m i l a r  m i c r o c r y s t a l l i t e s  may he 
usua l ly  induced by h e a t i n g  l u n a r  f i n e s  and a r e  found i n  mi ld ly  metanorphosed 
Apollo 11 b r e c c i a s .  Therefore ,  i t  i s  suggested t h a t  shock metamorphism, rritll- 
o u t  a s t r o n g  thermal  e f f e c t ,  e razed  the  l a t e n t  t r a c k s  of 14267 wi thout  
conver t ing them t o  m i c r o c r y s t a l l i t e s .  The r e l a t i v e l y  narrow dens i ty  d i s t r i -  
but ion of e t ched  t r a c k s  sugges t s  a p o s t  b r e c c i a t i o n  g a l a c t i c  ray  c o n t r i b u t i o n  
and a VII exposure age of c a .  30my i s  deduced. 

The above c o n s o r t i ~ ~ f ~ ~ n v e s t i ~ a t i o n s  al low a t e n t a t i v e  h i s t o r y  f o r  14267 
t o  be drawn:- 

Formation of t h i s  Warner metamorphic grade 2 rock from s o i l  took p lace  
around 3.9by ago. The even t  could have been the  r e s u l t  of a s!lock process  

0 
i l l  which the  induced temperature d id  no t  exceed 800 C .  A propor t ion  of tlie 
c o n s t i t u e n t  g r a i n s  liad exper ienced a p r i o r  i r r a d i a t i o n  by the  s o l a r  wind; 
however, t h i s  must have been srall, assuming t h a t  t h e  temperature of 
conpaction was as  low a s  700-800'~. A f t e r  conso l ida t ion  14267 was bur ied  
a t  a  depth g r e a t e r  than 2 metres u n t i l  e j e c t i o n ,  presumabljr by the  Cone 
C r a t e r  even t ,  t o  t h e  n e a r  s u r f a c e  of the  Apollo 14 s i t e  about 30mjr ago. The 
temperature accompanying t h i s  even t  i s  u n l i k e l y  t o  have been > 5 0 0 ° ~ .  

References: 

1. Reid, A.M., e t  a l . ,  Geochim.Cosmochi~~..Acta, (1373), 37, 695-639. - 
2 .  Car r ,  !1.H. and Pleyer, C.E., Proc.T!lird Lunar Sc i  .Con£. , Ceochi~.Cosmocliim. 

Acta, Suppl. 3, (1972), Vol.1, 1015-1027. - 
3. iJarner,  J .L., Proc.Third Lunar S c i  .Con£. , Ceochim.Cosmochin:.Acta, Suppl. 

3, (1972), Vol.1, 623-643. 

4. lronlsdorf and Wenk, Contr .Ninera1 and P e t r o l . ,  (136R), 19, 158-168. - 

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


