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C h o n d r i t i c  m e t e o r i t e s  d i s p l a y  a  l o 5 - f o l d  range  i n  t h e i r  TL s e n s i t i v i t y .  
Most  c h o n d r i t e s  l i e  n e a r  t h e  t o p  o f  t h i s  range ,  b u t  two f a c t o r s  a r e  a s s o c i a t e d  
w i t h  va l ues  wh i ch  a r e  s i g n i f i c a n t l y  l o w e r :  1 )  c h o n d r i  t e s  o f  p e t r o l o g i c  t y p e s  
3  and 4  have l o w  TL s e n s i t i v i t y  v a l u e s  a p p a r e n t l y  because t h e y  have e x p e r i -  
enced l e s s  metamorphism t h a n  t h e  most  abundant  p e t r o l o g i c  t y p e s  5 and 6  (1,2) 
and; 2 )  b l a c k  c h o n d r i t e s ,  w i t h  l o w  K-Ar ages, have TL s e n s i t i v i t y  v a l u e s  w h i c h  
a r e  0.1-0.01 t i m e s  t h o s e  observed  f o r  most  c h o n d r i t e s  - t h e i r  l ow  v a l u e s  
a r e  a s s o c i a t e d  w i t h  t h e  seve re  shock and r e h e a t i n g  t h e y  have s u f f e r e d  (3 ,4 ) .  
Our w o r k i n g  h y p o t h e s i s  f o r  t h e s e  d a t a  i s  t h a t  TL s e n s i t i v i t y  r e f l e c t s  t h e  
amount and n a t u r e  o f  t h e  f e l d s p a r ,  w h i c h  i s  p r o b a b l y  t h e  TL phosphor .  F e l d -  
s p a r  i s  absen t  i n  unmetamorphosed c h o n d r i t e s  b u t  fo rms  by  t h e  metamorphism- 
i nduced  d e v i t r i f i c a t i o n  o f  g l a s s .  Under severe  shock r e h e a t i n g ,  t h e  f e l d s p a r  
c o n v e r t s  t o  m a s k e l y n i t e .  I n  o r d e r  t o  e x p l o r e  t hese  i d e a s  f u r t h e r ,  we have 
per formed s y s t e m a t i c  t i m e - t e m p e r a t u r e  anneal  i n g  expe r imen t s  on a  r e l a t i v e l y  
unshocked t y p e  5 H  c h o n d r i t e ,  Kernouve, and a  r e l a t i v e l y  unshocked and r e l a -  
t i v e l y  unmetamorphosed m e t e o r i t e ,  A1 l a n  H i 1  1  s  A7701 1  ( LL3 .5 ) .  

Severa l  grams o f  each m e t e o r i t e  were ground and t h e  magnet i c  p o r t i o n s  
removed. A l i q u o t s  o f  20 mg were t hen  p l a c e d  i n  h i g h  p u r i t y  q u a r t z  v i a l s  and 
s e a l e d  i n  one atmosphere o f  h i g h  p u r i t y  n i t r o g e n .  S i nce  t h e  d e v i t r i f i c a t i o n  
of f e l d s p a t h i c  g l a s s  i s  c a t a l y z e d  b y  w a t e r  ( 5 , 6 ) ,  5 u1 o f  d i s t i l l e d  w a t e r  
were added t o  t h e  A l l a n  H i l l s  v i a l s .  We were gu i ded  i n  o u r  c h o i c e  o f  annea l -  
i n g  c o n d i t i o n s  by  p r e v i o u s  work on m e t e o r i t e s  ( 7 )  and t e r r e s t r i a l  f e l d s p a r s  
(8,9). 

The r e s u l t s  a r e  shown i n  F i g .  1.  The d a t a  a r e  n o r m a l i z e d  t o  t h e  un-  
annea led  m e t e o r i t e s  and t h e  e r r o r  b a r s  r e f e r  t o  1  sigma c a l c u l a t e d  f r o m  t h r e e  
r ep1  i c a t e s ;  t h e  e r r o r s  a r e  g r e a t e r  f o r  t h e  A n t a r c t i c  m e t e o r i t e  as  a  r e s u l t  o f  
i t s  much l o w e r  TL s i g n a l  and c o r r e c t i o n  f o r  a  w h i t e  condensa te  whose TL 
p r o p e r t i e s  and c o m p o s i t i o n  i n d i c a t e d  t h a t  i t  was q u a r t z .  The e f f e c t  o f  
anneal  i n g  on t h e  TL s e n s i t i v i t y  o f  t h e  two m e t e o r i t e s  was r emarkab l y  s i m i l a r .  
A f t e r  t h e  a n n e a l i n g  a t  500 C ,  t h e  TL s e n s i t i v i t y  o f  t h e  Kernouve m e t e o r i t e  
showed a  40% decrease .  T h i s  i s  p r o b a b l y  a l s o  t h e  case  f o r  t h e  A l l a n  H i l l s  
A77011 m e t e o r i t e ,  a l t h o u g h  t h e  e r r o r s  make i t  l e s s  c l e a r .  It i s  a l s o  u n c l e a r  
f rom t h e  p r e s e n t  d a t a  whe ther  t h e  d rop  i s  g radua l  o r  occu rs  e n t i r e l y  between 
500 C and 600 C .  A t  1100 C t h e  TL o f  Kernouve d rops  by  a  f a c t o r  o f  5  a f t e r  
1  hou r  and by  more t han  two o r d e r s  o f  magni tude a f t e r  a n n e a l i n g  f o r  10 and 
100 hou rs .  The same s teep  d rop  i s  p r e s e n t  i n  t h e  A l l a n  H i l l s  A77011 da ta ,  
b u t  r e q u i r e s  s l i g h t l y  l e s s  seve re  c o n d i t i o n s ;  t h e r e  i s  more t han  an o r d e r  o f  
magn i tude  decrease  i n  t h e  TL s e n s i t i v i t y  a f t e r  a n n e a l i n g  a t  t e n  hours  a t  
1800 C .  T h i s  d i f f e r e n c e  i n  t h e  t empe ra tu re  a t  wh i ch  t h e  s t eep  d rop  occu rs  
f o r  t h e  two m e t e o r i t e s  may be a s s o c i a t e d  w i t h  t h e  d i f f e r e n c e s  i n  g r a i n  s i z e  
and t h e  p e t r o g r a p h i c  s e t t i n g  f o r  t h e  f e l d s p a r ,  a l t h o u g h  o t h e r  f a c t o r s  r ema in  
t o  be cons i de red .  There  seems a1 so t o  be a  s l i g h t  t i m e  dependence i n  t h e  TL 
s e n s i t i v i t y  changes. 

We conc l ude  t h a t  TL s e n s i t i v i t y  i s  more s t a b l e  t o  m i l d  a n n e a l i n g  t h a n  
numerous t r a c e  e lements  w h i c h  a r e  m o b i l  i z e d  b y  v e r y  s i m i l a r  anneal  i n g  
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c o n d i t i o n s  ( 7 ) ,  b u t  t h a t  these exper iments do n o t  reasonably d u p l i c a t e  meta- 
morphic c o n d i t i o n s .  Th i s  conc lus ion  seems t o  be c o n s i s t e n t  w i t h  McSween e t  
a1 . ' s  obse rva t i on  t h a t  s i  1 i c a t e  phases were n o t  homogenized n o r  g lass  d e v i  t- 
r i f i e d  by s i m i l a r  heat  t rea tments  o f  t h e  Krymka c h o n d r i t e  (10 ) .  Longer 
annea l i ng  t imes and h i g h e r  p ressures  seem t o  be c a l l e d  f o r .  The sharp drop 
i n  TL s e n s i t i v i t y  a t  1100 C does seem c o n s i s t e n t  w i t h  f e l d s p a r  as a TL phos- 
phor,  as t h i s  i s  t h e  temperature a t  which f e l d s p a r  m e l t s  i n  c e r t a i n  o l i v i n e -  
p y r o x i n e - f e l d s p a r  assemblages (1 1 ) .  Thus, TL s e n s i t i v i t y  can re1  i a b l y  d i s -  
c r i m i n a t e  between m e t e o r i t e s  which have exper ienced shock r e h e a t i n g  above 
t h i s  temperature f rom those which have n o t .  
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Fig .  1.  E f f e c t  o f  annea l i ng  on t h e  TL s e n s i t i v i t y  o f  e q u i l i b r a t e d  (Kernouve) 
and unequ i l  i b r a t e d  (A1 l a n  H i1  1 s A77011 ) chondr i t es .  P o i n t s  w i t h  
arrows a r e  l i m i t s .  Some o f  t he  data p o i n t s  a r e  d i sp laced  s l i g h t l y  
t o  one s i d e  f o r  t h e  sake o f  c l a r i t y .  
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