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A1-26 AND Mn-53 I N  A N T A R C T I C  M D  BOB-ANTARCTIC METEORITES. 
V .A.Alexeev. V .I .Vernadsky I n s t i t u t e  of Geochemistry and A n a l y t i c a l  Che- 
m i s t r y ,  USSR Academy of S c i e n c e e ,  Moecow, USSR 

This  i n v e s t i g a t i o n  i e  c o n t i n u a t i o n  of t h e  e a r l i e r  one ( 1 ) .  We have 
analysed t h e  d i s t r i b u t i o n s  of long-l ived cosmogenic r a d i o n u c l i d e s  A1-26 
(T1/2=0.705 hla) and Mn-53 (T1/2=3.7 Ma) i n  A n t a r c t i c  and non-Anta rc t i c  or-  
d i n a r y  c h o n d r i t e s .  The d a t a  were t aken  from a  number of s o u r c e s  ( e . g . 2 , 3 ) .  

The d i s t r i b u t i o n s  of t h e  A1-26 con ten t s  i n  more than  700 c h o n d r i t e s  
have been analysed.  To e l i m i n a t e  t h e  d i f f e r e n c e  of t h e  A1-26 p r o d u c t i o n  
r a t e s  i n  H and L  o r  LL chondr i t es  t h e  con ten t s  of A1-26 i n  H c h o n d r i t e s  
were m u l t i p l i e d  by 1.08. Histograms of t h e  A1-26 d i e t r i b u t i o n s  a r e  a i m i l a r  
t o  those i n  ( 1 ) .  I n  o rder  t o  o b t a i n  t h e  more v a l i d i t y  of conc lus ions  the -  
r e  were s t u d i e d  d i s t r i b u t i o n s  of A1-26 f o r  m e t e o r i t e s  of d i f f e r e n t  g roups .  
We c a l c u l a t e d  t h e  curves of Gauesian d i s t r i b u t i o n  f o r  every h i s togram by 
t h e  method of succese ive  approximat ions .  Parametere of t h e  curves  a r e  t h e  
average va lue  of r a d i o a c t i v i t y  ( A )  end s tandard  d e v i a t i o n  of average value 
( 6 ) .  Obtained va lues  of t h e  average r a d i o a c t i v i t i e s  of A1-26 f o r  d i f f e -  
r e n t  s e t s  of m e t e o r i t e s  a r e  given i n  t h e  Table 1  and F ig .1 .  

These d a t a  a l low u s  t o  do t h e  next  conclusions:  
1 )  Average con ten t s  of .A1-26 i n  t h e  d i f f e r e n t  groups of t h e  non-An- 

t a r c t i c  H chondr i t es  ( l i n e s  2 t o  5  i n  t h e  Fable 1 )  a r e  i n  c lose  agreement 
( w i t h i n  6 2 6  ) with t h e  average con ten t  of A1-26 i n  a l l  non-Antarct ic  A 
c h o n d r i t e e  ( 1 s t  l i n e  i n  t h e  Taule 1 ) .  The same we can s e e  f o r  non-Antara- 
t i c  L  and LL chondr i t es  a l e o .  I n  t h i s  caee average c o n t e n t s  of A1-26 i n  H 
c h o n d r i t e s  a r e  c lose  t o  those  i n  L  and LL c h o n d r i t e s ;  

2 )  Average contenta  of A1-26 i n  t h e  a l l  groups of t h e  A n t a r c t i c  H 
c h o n d r i t e s  were found h igher  than  thoee i n  t h e  A n t a r c t i c  L  and LL chondri-  
t e s  on an average b (16+3)+ .  

3 )  Average con ten t  Ef ~ i - 2 6  i n  A n t a r c t i c  L and LL c h o n d r i t e s  was f o -  
und cons iderab ly  l e s s  t h a n  those  i n  non-Antarct ic  L and LL chondr i t es .  
T h i s  decreas ing  correspond t o  average t e r r e s t r i a l  age of A n t a r c t i c  L and 
LL c h o n d r i t e s  of -230 thousand y e a r s .  

The h i g h e r  average con ten t  of A1-26 i n  A n t a r c t i c  H c h o n d r i t e s  i n  com- 
p a r i s o n  w i t h  A n t a r c t i c  L and LL chondr i t es  may r e s u l t 8  from e i t h e r  t h e  
b i g h e r  c o n t e n t s  of A1-26 i n  H chondr i t es  which f e l l  on t h e  Ear th  4 ~ 1 x 1 0 ~  
y e a r s  ago ( b y  -20s )  o r  t h e  l e e s  t e r r e s t r i a l  ages of A n t a r c t i c  H c h o n d r i t e s  
( o n  an  average - 4 0  thousand y e a r s ) .  

We have a l s o  analysed t h e  d i s t r i b u t i o n s  of t h e  Nn-53 c o n t e n t s  i n  more 
t h a n  300 A n t a r c t i c  and non-Antarctic o rd inary  c h o n d r i t e s .  The average con- 
t e n t s  of Mn-53 and t h e  e tanderd  d e v i a t i o n s  were c a l c u l a t e d  by t h e  same way 
a s  t h o s e  of A1-26 and a r e  given i n  t h e  mable  2  and Fig.2. I t  can be aeen 
t h a t  t h e  average contenta  of 7.h-53 i n  A n t a r c t i c  and non-Antarct ic  chondri-  
t e e  agree  w i t h i n  5 2 6  . 
T b l e  1  Average con ten t s  of A1-26 i n  t h e  d i f f e r e n t  grougs of A n t a r c t i c  
aEd n o n l ~ n t a r c t i c  m e t e o r i t e s .  ( I n  t h e  p a r e n t h e s i s  t h e  numbers of meteor i -  
t e s  a r e  g iven . )  
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1  59 ~0:1,0 60975) 97 56 9 6 9 ~ 7  55 ,92099 48,6+_0,8 48,7+_0,9 
2 59,3+1,3 59,8+0,9 
3 58,8+1 ,5 62,421 $3 
4  60,8+1,3 5 9 . 1 9 . 9  57,1+0,9 56,8+_1,0 5 0 , e + l , o  4 9 , 0 2 1 , ~  
5  57.421 93 63,621 92 55,8+1 91 5494+1 94 45,1+1,1 47,@+1,6 
6  57,1+0,7 56,5+0,9 48,4+0,8 48,520.9 

Rote.  numbers of groups denote: 1 - a l l  m e t e o r i t e s ;  2  - f a l l s ;  3  - f  i n a s ;  
4  - 5 t h  p e t r o l o g i c a l  t Pe f o r  H chondr i t es  and 6 t h  p e t r o l o g i c a l  t pe for  
I, and LL c h o n d r i t e s  ( t i e  most abundent types )  ; 5  - 3 r d .  4 t h .  and gth p e t -  
r o l o g i c a l  t y p e s  f o r  H chondri tee  and 3rd.  4 t h .  and 5 t h  p e t r o l o g i c a l  types  
f o r  L and L L  chondr i t es ;  6 - V i c t o r i a  Land m e t e o r i t e e .  A - p a i r i n g  i s  con- 
s i d e r e d ;  B - p a i r i n g  i s  ignore*.. 

A n t a r c t i c  Ron-Antarctic 
H H( 11 9)  L  .LL L ,LL( 149) 

~ ( 2 7 8 )  1 B( 240) 1 ~ ( 2 2 1 )  I B( 154) 
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The obtained d a t a  may be exp la ined  by t h e  h i g h e r  average  t e r r e s t r i a l  
ages  of A n t a r c t i c  L and LL c h o n d r i t e s  i n  comparis n wi th  A n t a r c t i c  H chon- ? d r i t e s  ( 4 ) .  That i s  t h e  r a t i o  (L~LL)/H about  nxlO y e a r e  ago was h i g h e r  
t h a n  contemporary one. The ob ta ined  d a t a  can be a l s o  e x p l a i n e d  by t h e  t ea -  
g o r a l  v a r i a t i o n s  of t h e  g a l a c t i c  cosmic r a  i n t e n s i t y ,  b u t  t h i s  model is 
t o o  complex and o t h e r  e f f e c t s  a robab ly  dominate. 

Table 2, Average c o n t e n t s  of Vn-53 i n  t h e  d i f f e r e n t  groups of A n t a r c t i c  
and non-Antarct ic  meteorites. ( I n  t h e  p a r e n t h e s i s  t h e  numbere of meteor i -  
t e s  a r e  g iven . )  

1 3 1 6 ~ 1 1  352t12 325210 328210 362212 364+_12 
2 325+14 344215 
3 306217 362221 
4 332214 34021 5 366218 36321 8 

5 318218 36 921 5 
.i 

Rote, Numbers of groups 1.2,  anu 3 ,  A and B denote t h e  same ae i n  t h e  
Table 1.  4 - V i c t o r i a  Land m e t e o r i t e s ;  5 - Yamato m e t e o r i t e s .  

( 1 )  d lexeev  V . A .  (1988) LPS X I X ,  p.8-9; p.10-11. ( 2 )  Hieh i izu-  
1987) Flucl Tracks Radia t  Meas., 13 ,  No.4 n.209-273. ( 3 )  wacker 

& b e t r i c t s  f o r  t h e  52;d Ann. MGt ing  o i  t h e  b I e t e o r i t i c a l  So- 
c i e t  (Vienna,  A u s t r i a ,  Jul 31 - August 4 ,  1989!, p.253 and supplement. 
( 4 )  i i s h i i n u m i  K. e t  a l .  (1'689) 3 a r t h  P l a n e t .  S c l .  Le-tta3 2, m0.3/4? 
p.299-313. 

A n t a r c t i c  
H 

A(72) 1 B( 84) 

Ron-Antarctic 

Average c o n t e n t s  of 
A ,  dpm/kg i n  t h e  d i f  - 
group. ( n ]  of A n t a r c t i c  

and non-Antarct ic  m e t e o r i t e s .  
I - non-Antarct ic  L and LL 
c h o n d r i t e e ;  I1 - non-Antarctic 
H c h o n d r i t e s ;  I11 - A n t a r c t i c  
L and LL c h o n d r i t e s ;  IV - An- 
t a r c t i c  H chondr i t ee .  Humbers ' 
of groups ( n )  denote  t h e  same 
a s  in t h e  Table 1. S o l i d  tri- 
angles  - p a i r i n g  is conside-  
r e d ;  open t r i a n g l e s  - p a i r i n g  
i s  ignored.  U n c e r t a i n t i e s  a r e  
1 6  . Hutched a r e a 8  w i t h  spa-  
b o l e  a r e  average measured ac- 
t i v i t i e e  ; hatched a r e a  without  
eymbole i s  average w a i t i n g  
con ten t  of A1-26 i n  A n t a r c t i c  
H chondr i t es .  

' H( 99) 

2 Average c o n t e n t s  of 2%- , A dpm/kg ( F e + l / 3 E I )  i n  
t h e  d i f f e r e n t  groups ( n )  0) 
A n t a r c t i c  and non-Antarct ic  
m e t e o r i t e s .  I ,  11. 111. and 

L ,LL( 93) 

a r e  t h e  same a e  hi t h e  'FG; 1,  Humbers of groups ( n )  denote 
t h e  same a s  in t h e  Table 2. 
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