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POROSITY OF CHONDRITES : SOME REGULARITIES. V. A .  Alexeev and 
N.S.Kuyunko. V .  I . V e r n a d s k y  I n s t .  o f  Geochem. and  A n a l y t  . Chem. ,  

R u s s i a n  Academy o f  S c i e n c e s ,  Moscow, R u s s i a .  

Foros i ty  depends on processes of formation and evolut ionary h i s to ry  of 
composite ma te r i a .1~  of chondr i tes .  The same processes may s t i p u l a t e ,  i n  
p a r t i c u l a r ,  t h e  content  of radiogenic "He and '"''.'Ar i n  t h e  meteor i tes .  We 
have analysed t h e  d i s t r i b u t i o n  of poros i ty  of H a t ~ d  L chondr i tes  depending 
on r a t i o  of T~,fld+c:l (where TO. and TO-':, a r e  U ,  Th-He and K-Ar gas-retention 
ages, r e spec t ive ly )  f o r  determination of poss ib le  i n t e r r e l a t i o n  between 
these  f e a t u r e s  of meteor i tes .  

The poros i ty  va lues  were taken from [I-41. Gas-retention ages were 
ca lcula ted  according t o  contents  of radiogenic "'.He and *'."'Ar. The noble gas 
d a t a  were taken from 153. We correc ted  t h e  "He contents  f o r  cosmogenic 'He 
by the  commonly followed algorithm; t h e  "'He production rat.e is taken t o  be 
5 t imes g r e a t e r  than t h a t  of .'Ye [6]. A l l  ""Ar was taken a s  radiogenic.  The 
mean concentrat ions f o r  U ,  Th and K were used: 12 ngi'g, 42 ng/g and 780 
, respect ive ly ,  i n  t h e  H-group and 13 ng/:g, 43 ng/g and 860 pg/g i n  
L-group [6,7].  The i so top ic  cons tants  were taken from [8]. 

A l l  meteori tes  with known values of poros i ty ,  TY. and TK, are given i n  
Table. The shock s t a g e  d a t a  a r e  given according t o  c l a s s i f i c a t i o n s  of 
S t o f f l e r  e t  a l . ,  S1-S6 shock s t a g e s  [9] o r  Dodd and Jarosewich, a-f shock 
f a c i e s  [ l o ] .  D i s t r ibu t ion  of t h e  poros i ty  values v s .  r a t i o  of T G ~ T ~ o  is 
shown i n  Fig. 1 .  On the  b a s i s  of these  d a t a  we can do next  conclusions : 

1. A l l  p o i n t s  a r e  placed i n  t h e  s e c t o r .  The divergence angle f o r  H 
chondri te  sec to r  is less than f o r  L chondri te  one. 

2 .  The lower poros i ty  t h e  wider range of T~./T+c, va lues .  
3 .  Strongly shocked meteor i tes  have mainly low poros i ty .  So, among of 6 

shock c l a s s i f i c a t e d  chondr i tes  with poros i ty  of p>10% we have no t  s t rong ly  
shocked chondr i tes  (>S3 o r  > c )  b u t  among of 9 shock c l a s s i f i c a t e d  
chondr i tes  with p<10% w e  have 6 such meteor i tes  (67%).  

We could not  f i n d  any r e g u l a r i t y  i n  t h e  d i s t r i b u t i o n  of poros i ty  v s .  
r a t i o  of cosmic-ray exposure ages of t:../tzL (where t:4 and t ~ 2 . l .  are '"He and 
""-Ne exposure ages, r e spec t ive ly ) .  

The obtained d a t a  may apparent ly  be  explained by decreasing t h e  poros i ty  
and increas ing t h e  d i f f u s i o n  losses  of radiogenic "He (in comparison t o  
those of ""'Ar) owing t o  c o l l i s i o n s  of parent  b d i e s  of meteor i tes .  

Poros i ty  may a l s o  be s t i p u l a t e d  by t h e  metamorphic temperatures. I f  t h e  
degree of t h e  consolidat ion increases  with t h e  maximum temperature which 
the  chondri tes  have experienced, t h a t  i s ,  t h e  s i n t e r i n g  temperature, t h e  
poros i ty  is expected t o  decrease with the  pe t ro logic  type [ll] and may be a 
good measure of a consolidat ion of composite ma te r i a l s  of chondr i tes .  For H 
chondri tes  it w a s  found a rough trend t h a t  poros i ty  decreases with increase  
in pet ro logic  type number [I]. For L chondri tes ,  however, the re  w a s  no any 
c l e a r  c o r r e l a t i o n  between t h e  physica l  p roper t i e s  and t h e  pe t ro log ic  types. 

The change of poros i ty  depending on pet ro logic  type may be obscured by 
change of poros i ty  a f t e r  shocks. This  obscure we may t r y  t o  weaken by 
s e l e c t i o n  of meteor i tes  with high r a t i o s  of T"/TM, ( f o r  example N . 7 5 ,  s e e  
F ig .  1). Such meteor i tes  were, apparently,  not  e s s e n t i a l  change by shocks, 
and v a r i a t i o n s  of poros i ty  in them may c o r r e l a t e  with change of pe t ro log ic  
type i f  such c o r r e l a t i o n  is r e a l .  D i s t r ibu t ion  of poros i ty  of d i f f e r e n t  
pe t ro log ic  type chondr i tes  with TB,~T~:I > 0.75 is shown i n  Fig .2 .  Here we 
can s e e  the  poros i ty  of no t  only H but  a l s o  L chondri tes  decreases with 
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