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The m e t e o r i t e  Al lan  H i l l s  77005 i s  a  unique achondr i t e  c o n s i s t i n g  mainly 
of pyroxene, o l i v i n e  and maskelyni te .  Minor phases inc lude  w h i t l o c k i t e .  
P e t r o l o g i c a l  and chemical  s t u d i e s  show s i m i l a r i t i e s  w i t h  t h e  s h e r g o t t i t e s  
, 2  It h a s  been suggested t h a t  e i t h e r  ALHA 77005 o r i g i n a t e d  as  acumula te  
from a  l i q u i d  p a r e n t a l  t o  t h a t  from which t h e  s h e r g o t t i t e s  c r y s t a l l i z e d  o r  i t  
r e p r e s e n t s  a  r e l i c t  sample of the  source  p e r i d o t i t e  from which t h e  sher-  
g o t t i t e s  formed (1 ,2 ) .  

We have p r e v i o u s l y  repor ted  cosmic-ray t r a c k  d e n s i t i e s  i n  t h e  pyroxene, 
o l i v i n e  and w h i t l o c k i t e  ( 3 ) .  For any reasonable  assumption of t h e  cosmic- 
r ay  age ( a s  y e t  unknown) t h e  th ickness  of m a t e r i a l  s h i e l d i n g  t h e s e  samples 
must have been r e l a t i v e l y  smal l  ($ few cm). We r e p o r t  h e r e  on measurements 
of t h e  U-content of t h e  w h i t l o c k i t e s  and of t h e  thermoluminescence (TL) 
p r o p e r t i e s  of 77005. 

Experimental  Procedures 
S l i c e s  through t h e  c h i p  77005,14 and a l s o  some bulk  g r a i n  mounts were 

i r r a d i a t e d  w i t h  Q7 x 10" nvt  of thermal  neutrons  i n  the  VT1 f a c i l i t y  of t h e  
Herald r e a c t o r  a t  AWRE. Aldermaston. Induced 3 5 ~ - f i s s i o n  t r a c k s  were 
measured i n  a d j a c e n t  mica s h e e t s  o f  low (%1 ppb) uranium con ten t .  NBS 
r e f e r e n c e  g l a s s e s  ( type  SRM 616) were included i n  t h e  i r r a d i a t i o n  package. 

For TL s t u d i e s ,  m e t e o r i t e  fragments were g e n t l y  crushed t o  <63 Um and a  
hand magnet used t o  remove magnetic g r a i n s .  Al iquo t s  o f  1 0  ('0.5) mgm from 
the  non-megnetic f r a c t i o n  were hea ted  a t  a  r a t e  of approximately 5 ' ~  sec- l  
i n  a n  atmosphere of  oxygen-free n i t r o g e n .  The l i g h t  ou tpu t  was measured us ing  
an EMI-9804 QB p h o t o m u l t i p l i e r  tube.  

Uranium Contents 
Analyses of 30 w h i t l o c k i t e s  show U-contents ranging from 0.5 - 1 . 3  ppm. 

The whole rock U-content i s  18 ppb ( 2 ) .  F o s s i l  t r a c k  d e n s i t i e s  i n  pyroxenes 
a r e  around 3 x l o 6  cm-2 whereas t h o s e  i n  w h i t l o c k i t e s  a r e  Q4 - 5  x l o 6  cm-2. 
The U-content of t h e  pyroxenes i s  g e n e r a l l y  low ( n o t  more than  a  few ppb) and 
t h e  t r a c k  d e n s i t i e s  i n  t h i s  phase a r e  t h e r e f o r e  predominantly of g a l a c t i c  
cosmic-ray o r i g i n .  The cosmic ray  c o n t r i b u t i o n  t o  t h e  t r a c k  d e n s i t y  i n  t h e  
w h i t l o c k i t e  i s  no t  w e l l  known b u t  i s  probably a t  l e a s t  a s  l a r g e  a s  t h a t  i n  
t h e  pyroxene. It i s  no t  p o s s i b l e ,  t h e r e f o r e ,  t o  a s s i g n  a  meaningful t r a c k  
r e t e n t i o n  age t o  t h e s e  w h i t l o c k i t e s .  We no te ,  however, t h a t  a t  Q1 ppm U.a 
f i s s i o n  t r a c k  d e n s i t y  of $2 x l o6  cm-2 would accrue  i n  Q4 x 10' y r .  The 
presence of a  l a r g e  excess  of f i s s i o n  t r a c k s  due t o  2 4 4 ~ ~  i s  t h e r e f o r e  pre- 
c luded by t h e  d a t a  and t h i s  i s  c o n s i s t e n t  w i t h  t h e  low Rb-Sr (4) and 3 9 ~ r  - 
4 0 ~ r  (5) ages ob ta ined  f o r  t h i s  m e t e o r i t e .  

Thermoluminescence 
Natura l  glow curves  f o r  ALHA 77005 show a  very  low l e v e l  of thermo- 

luminescence w i t h  a  low temperature (LT) peak a t  $200 - 250°C and a  h igh 
temperature  (HT) peak a t  Q320 - 4 0 0 ~ ~ .  The peak h e i g h t  r a t i o  i s  r a t h e r  
v a r i a b l e  from sample t o  sample mainly owing t o  v a r i a t i o n s  i n  the  LT ou tpu t .  
T y p i c a l l y  LT/HT i s  20.2 .  Drained samples were i r r a d i a t e d  wi th  about 100 k rad  
of  gamma rays  from a  O C O  source .  G l o w  curves ob ta ined  a f t e r  t h i s  a r t i f i c i a l  
i r r a d i a t i o n  showed a  broad LT peak and a  smal le r  l e s s  d i s t i n c t  KT peak. The 
n a t u r a l  equ iva len t  dose a t  a  glow curve  temperature  of 4000C i s  Q100 k rad .  
There i s  evidence of  cons ide rab le  l o s s  of n a t u r a l  TL i n  the  glow curve  below 
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3 5 0 ' ~  which could be t h e  r e s u l t  o f  e i t h e r  a  long t e r r e s t r i a l  age o r  some 
s o l a r  h e a t i n g  i n  space.  We have p rev ious ly  noted (3) some evidence f o r  
thermal shor ten ing  of cosmic r a y  t r a c k s  i n  t h e  o l i v i n e .  

Conclusions 
The U-contents of w h i t l o c k i t e s  from ALHA 77005 a r e  0.5 - 1.3  vDm. Whi.lst - - 

i t  i s  no t  p o s s i b l e  t o  determine a  t r a c k  r e t e n t i o n  age,  a  l a r g e  c o n t r i b u t i o n  
from f i s s i o n  of 2 4 4 ~ ~  is  u n l i k e l y ,  There i s  some evidence from both  
thermoluminescence and cosmic-ray t r a c k  s t u d i e s  of hea t ing  of the  meteor i t e  
e i t h e r  on e a r t h  o r  i n  o r b i t .  
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