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of Tokyo, Tokyo, Japan 

Search ing  f o r  p re so l a r  components and  o t h e r  anomalous compo- 
nents ,  n i t rogen  isotopic  compositions of t y p e  3 o r d i n a r y  chon- 
d r i t e s  have  been measured with a s t a t i c  mass-spectrometer by 
stepwise combustion. A s  p r e sen ted  at  t h e  l a s t  year ' s  Meteoritical 
Society Meeting ( b u t  not g iven in  t h e  a b s t r a c t  ( I ) ) ,  two isotopi- 
cally anomalous n i t rogen  have been detected.  Additional 4 t y p e  3 
chondr i tes  were  examined la te ly  and  none of them showed s t r i k ing -  
ly anomalous n i t rogen ,  a l though one sample had s l i gh t ly  heavy 
ni t rogen of solar-wind origin.  Fea tu re s  of t h e  two anomalous 
ni t rogen of p robab ly  preso la r  o r ig in  and  n i t rogen  of p robably  
solar-wind o r ig in  a r e  descr ibed  below. Pe t rog raph ic  classif ica-  
tion is mainly obtained from (2). 

Y-74191 (L3.7): The h ighes t  d e l t a - 1 5 ~  is abou t  990 permil 
observed  f o r  a H 2 0 2  t r e a t e d  sample, which i s  p robab ly  preso la r  
origin. Prel iminary d a t a  on chondr i t e  a r e  g iven  in  (1,3). 
The abundance  of t h e  excess  lPdsis abou t  5 ppb. The heavy  nitro-  
gen is lo s t  by  HC1 t reatment .  A v e r y  goo cor re la t ion  i s  observed  
between t h e  r e l ea se  p a t t e r n  of excess  (15N and  primordial  A r .  
There is no pe t rog raph ic  o r  chemical evidence t h a t  t h i s  chondr i te  
is anomalous. 

A-77214 (L3.4): A typical  r e  p a t t e r n  of n i t rogen  i s  
shown i n  Fig.1. The lowest delta-  I c e i s  -226 permil observed  fo r  
a HZ02 t r e a t e d  sampl , which i s  p robably  p re so l a r  or igin .  The 
abundance  of exces s  1 8 N  is about  -2 ppb. The anomalous n i t rogen  
seems t o  be s l i g h t l y  enr iched  in  nonmagnetic f r ac t ion  and  t h e  
ca r r i e r  phase  is soluble  i n  HCl. A f a i r l y  go d cor re la t ion  i s  
observed  between t h e  re lease  p a t t e r n  of excess  ''N a n d  primordial  
Ar. This c h o n d r i t e  con ta ins  C-rich a g g r e g a t e s  and  t h e  carbon  i s  
isotopically one  of t h e  heav ies t  among o r d i n a r y  chondr i t e s  ( 4 ) .  
It i s  i n t e r e s t i n g  t o  s ee  if t h i s  associa t ion of l i gh t  '&nitrogen 
and heavy carbon holds for other samples. 

A t  p r e s e n t ,  t h e  probabi l i ty  of f ind ing  p re so l a r  components in 
type  3 o r d i n a r y  c h o n d r i t e s  by  anomalous n i t rogen  is abou t  17 % (2  
out  of 12). Since some of t h e  chondr i t e s  (e.g. Cha inpur )  which 
do not  have  anomalous n i t rogen  a r e  more primitive t h a n  Y-74191 o r  
A-77214, it is a r g u e d  t h a t  anomaloue n i t rogen  d u e  to  p reso la r  
g ra ins  were  no t  found  in  more primitive chondr i t e s  (e.g. Chain- 
p u r )  not  because  t h e y  were des t royed  d u r i n g  metamorphism bu t  
because t h e y  were  no t  incorpora ted  in  t h e  beginning.  I n  o t h e r  
words, t h e  p a r e n t  body of L chondr i t e s  was made of isotopically 
d i s t inc t  r eg ions  (bodies ) ,  which were formed i n  isotopically 
heterogeneous nebula. 

A-77216 (H3.7/3,9): The re lease  p a t t e r n  of n i t rogen  i s  
shown i n  Fig.2. e  h ighes t  d e l t a - 1 5 ~  is 103 permil. The abun-  
dance of excess  "N is 0.615 ppb. This chondr i t e  h a s  a t tp i r ly  
long (47.5 my) cosmic r a y  exposure  age.  Cosmogenic ex e s s  N is 
calculated t o  be  0.227 ppb. Hence t h e  r ea l  excess  is 0.338 
ppb. Since t h i s  c h o n d r i t e  is a g a s  r i ch  chondr i t e  (5 ) ,  t h e  excess  
is probably  d u e  t o  solar-wind ni t rogen.  It is not  poss ible  t o  
c lear ly  s e p a r a t e  t h e  cosmogenic n i t rogen  and  t h e  so la r  n i t rogen  
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from t h e  s tepwise  combustion p a t t e r n  (Fig.2), b u t  usual ly  t h e  
former is re leased a t  t h e  highest  t empera tures  (1100-1200 C) .  
Therefore, the  d e l t a - 1 5 ~  f o r  t h e  solar-wind ni t rogen is est imated 
tn be abou t  100 permil. This is a conserva t ive  est imate because 
there  must be some indigenous n i t rogen  whose isotopic composition 
is near ly  normal (6).  Kung and  Clayton (7)  a rgued  t h a t  solar  
ni trogen in  o r d i n a r y  chondr i tes  i s  unobservable  masked by t h e  
indigenous nitrogen.  The reasons  t h a t  we were able  t o  de t ec t  the 
solar-wind n i t rogen  a r e  ( a )  t h i s  i s  one of t h e  most g a s  r i ch  
ordinary chondr i t e s  and ( b )  abundance of indigenous n i t ro  en (6 )  
is smaller than t h a t  expected by (7).  The ra t io  of solar  "Ne to  
solar n i t rogen is similar to t h a t  f o r  l una r  samples. The solar-  
wind ni t rogen isotopic composition has  been est imated based on 
the  measurements on luna r  soil samples, and has been sugges t ed  to  
have var ied with time (8) .  I t  is not known exactly when A-77216 
w a s  formed, bu t  p robably  i t  w a s  near ly  4.5 billion y e a r s  ago. 
Then, t he  p r e s e n t  da t a  s u g g e s t  t h a t  t he  isotopic composition of 
the solar-wind n i t rogen  did not change with time. The change i n  
nitrogen isotopic composition recorded in  l una r  soils  may be 
affected by  indigenous lunar  ni t rogen ( 9 )  emanating from t h e  
interior of the moon. 
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Fig.2 Nitrogen re lease  from 
ALH77216 by stepwise combustion. 

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


