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PCA-91002 is a CL(Carlis1e Lakes) group chondrite. The CL group is a 
newly identified chondrite group which is characterized by distinct oxygen 
isotopic composition and highly oxidized mineralogy El]. Since it has been 
recognized that nitrogen isotopic composition is quite distinct for many 
groups of meteorites, and hence it may serve as a useful criterion for 
identifying meteorite groups, the nitrogen isotopic composition of this new 
chondrite group is of special interest. Furthermore, isotopic compositions of 
nitrogen (and oxygen) are useful tools in revealing the relationship between 
source materials of chondrites, because isotopic compositions can not be 
changed easily by processes which occurred in the solar system. In 
particular, if an extreme isotopic composition is obtained, it may serve as 
an end member of source materials which were mixed and processed to form 
various chondrites. Bearing these purposes in mind, isotopic composition and 
abundance of nitrogen ' the PCA91002 chondrite were measured. Isotopically 
light nitrogen (delta "N=-60 permil) was found in this chondrite. This is 
the lowest value ever found in bulk chondrites. 

The details of the nitrogen measurements have been published elsewhere 
[2]. Neon and Argon were also measured to get information on the cosmic-ray- 
exposure age (and hence cosmogenic nitrogen abundance) and solar wind gases 
which could affect the isotopic composition of nitrogen. A bulk sample and a 
H202 treated sample were measured. 

From the isotopic composition of Ne and Ar, this chondrite is a gas-rich 
chondrite. Ne and Ar show bimodal release patterns of solar gases which 
probably corresponds to solar wind (low temperature release) and solar 
energetic particle (S.E.P.: high temperature) components, respectively. Since 
solar rare gases are probably accompanied by solar nitrogen, care has to be 
taken in deciphering nitrogen results (Fig.1). A large amount of nitrogen is 
released from the bulk sample at low temperatures. Most of this nitrogen is 
removed by H202 treatment. Therefore, it is likely that this is organic 
nitrogen. This nitrogen i sotopically light (-60 permil). In the case of 
the bulk sample, the delta "N value at intermediate temperatures is around - 
30 permil, while at low and high temperatures it is around -60 permil. This 
is explained as a result of mixing of isotopically heavier components with a 
presumably indigenous (-60 permil) component. According to our previous 
exper i efye; it is likely that at 400-600 C, terrestrial organic nitrogen ( 
delta N-t15 permil) is the isotopically heavy component. At 700-1000C, 
solar nitrogen could be the isotopically heavy component. In the case of the 
H O2 treated sample a presumably indigenous component (-60 permil) is 
o a served around 900C. This is explained as a result of nearly complete 
removal of solar nitrogen by t& treatment, while some terrestrial organic 
nitrogen persisted. The delta N values (-60 permil) in the H 02 treated 1 sample (around 900 C, nitrogen in metal?) and in the bulk samp e (at low 
temperatures, organic nitrogen?) are quite similar. This suggests that this 
nitrogen is widely distributed among various minerals in this chondrite. This 
is important because it suggests that this is not a presolar component which 
is often observed in primitive ordinary chondrites. 

The PCA91002 chondrite contains isotopically light nitrogen (-60 permil) 
which seems to be distributed among various minerals including organic 
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materials. This nitrogen isotopic composition is the lightest value ever 
observed for bulk chondrites (Fig.2; data sources are [3,4,5,6]), although 
lighter values have been observed in iron meteorites and Acapulco type 
meteorites. Previously, the lightest nitrogen in bulk chondrites was 
observed in E chondrites. But there was a gap in the delta value between 
that of E chondrites (-30 permil [3]) and that in Acapulco types (-150 permil 
[7]) or that in iron meteorites. Now the gap was partially filled by the CL 
type chondrites. The CL ch drite is located at the upper left corner on the 99 nitrogen-oxygen isotope ( A  0) systematics (Fig.2). Such a location for a 
newly defined chondrite group has an important implication; our collection of 
chondrites on the Earth may be a rather limited collection of a much broader 
spectrum of asteroids at the main asteroidal belt. This view is supported by 
the presence of iron meteorites and Acapulco type meteorites whose nitrogen 
isotopic values extend down to -150 permil. It is quite likely that chondrite 
parent bodies with such a light nitrogen isotopic composition still exist 
among the main belt asteroids. There seems to be no significant correlation 
between nitrogen and oxygen isotopic composition (Fig.2). It seems that there 
is no reason to expect that oxygen isotopic composition of chondritic 
meteorites should be limited to the range observ for the present collection 
of chondrites. In fact it is expected that the "0 value of the solar nebula 
gas could be as high as 8.6 permil [a]. Ther~Fre, we can expect t t the 
chondrite data points will extend to delta N=-150 permil and $0=8.6 
permil on the diagram of Fig.2, which means that there is a lot of room for 
discovery of new groups of chondrites. 
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