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Introduction: The preliminary description of Jbilet Win-

selwan (JW) identified it as a CM2 carbonaceous chondrite [1] 

but subsequent investigation has found differences between the 

meteorite and other CM2s [2]. As part of a study to determine the 

relationship of JW with CM chondrites, we measured C, N and 

light noble gases in a 5 mg chip from the specimen acquired by 

the Natural History Museum (BM 2013, M4). 

Method: The uncrushed chip was weighed into platinum foil, 

then loaded into the Finesse stepped combustion-mass spec-

trometry system. The sample was heated under pure oxygen for ~ 

40 minutes in 100°C increments from room temperature to 

1400°C; the resulting CO2 and N2, He, Ne and Ar were cryogeni-

cally separated for analysis. 

Results: The results for carbon and nitrogen seemed at first 

to be fairly typical for a CM2 chondrite: ~ 2 wt. % carbon with 

total 13C of -6.5 ‰; 917 ppm nitrogen with total 15N of +36.5 

‰. The carbon and nitrogen which combusted at low tempera-

tures (below ~ 600°C) came from a mixture of at least two com-

ponents, presumably organic in nature, with different isotopic 

compositions and C/N ratios. There was no local maximum in 

13C at 500 - 600°C, which in other CM chondrites indicates the 

presence of 13C-enriched carbonates [3]. Above 600°C, lower 

amounts of carbon and nitrogen were released, with more varia-

ble isotopic composition. The minimum 
15N, of -20 ‰ at 

1100°C coincided with maximum in 36Ar, but was offset from the 

maximum in 13C, of + 260 ‰ at 1200°C. 

Discussion: Carbonaceous chondrites contain different car-

bon- and nitrogen-bearing components which are characterized 

by their isotopic compositions and atomic C/N ratios [3]. One of 

the signatures of aqueous alteration on the CM parent body is the 

presence of carbonates in CM chondrites; their apparent absence 

in the sample of JW is evidence that at least some parts of the 

parent escaped hydrous alteration. Further supporting evidence 

comes from the nitrogen and noble gas data: recent work attempt-

ing to isolate Q, the host of planetary noble gases, has suggested 

that the temperature at which the coupled nitrogen-planetary gas-

es are released on combustion decreases with extent of alteration 

of the meteorite [4]. The release temperature of Q gases in JW is 

higher than in other CM chondrites, again implying that JW is 

relatively unaltered. 

Conclusions: The overall abundance and isotopic composi-

tion of carbon and nitrogen in JW is within the range of other 

CM2 chondrites, but their distribution between components is 

atypical CM2. Comparison with data from the more pristine 

chondrite, Acfer 094 [5], suggests that JW might have more in 

common with this meteorite than with CM2 chondrites, forming 

another link between groups of primitive meteorites. 
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