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Introduction: Previous studies have determined that thermal 

alteration played a major role on the CO3 parent body, resulting 
in a metamorphic sequence through the group [1,2].  However, 
the alteration of C and N components in the CO3 parent body 
may not be as straightforward as a single metamorphic sequence. 
[3,4,5] have reported mineralogical evidence for minor aqueous 
alteration in Kainsaz and Warrenton, and traces of carbonates 
have been inferred in Lance, Kainsaz and Felix [6].  The apparent 
“anomalous” specimen, Ornans [7,8] displays an apparent higher 
metamorphic grade according to its light element geochemistry 
than that perceived by its petrography.  We have previously re-
ported preliminary studies of the CO3 chondrites in relation to 
their carbon and nitrogen cosmochemistries [9,10]. Here we pre-
sent the results of further high resolution studies on the newly 
fallen Moss CO3 and its status within the CO3 group.   

Experimental: High resolution C and N stepped combustion 
(and pyrolysis)-mass spectrometry was undertaken [11] on ~2mg 
of the Moss meteorite and compared with similar analyses re-
ported by [12].  Carbon and nitrogen elemental abundances and 
isotopic compositions will be measured using an elemental ana-
lyser (Europa ANCA-SL) coupled to a continuous-flow mass 
spectrometer (Europa GEO 20-20) [13].  Organic characterisation 
was undertaken using a Pegasus GCxGC-TOFMS [16]. 

Results: The total carbon yield of Moss from stepped com-
bustion was 0.21 wt % (comparable to Ornans (0.24 wt % [12] 
but lower that other CO3 falls) with a total integrated δ13C value 
of -10.4 ‰ (heavier than all other CO3s).  This may imply the 
presence of isotopically heavy carbonates in Moss as seen in 
other carbonaceous chondrites.  A broad C release at 500 ºC typi-
cal of carbonates [6] is not accompanied by a characteristically 
heavy δ13C value and when compared with stepped pyrolysis, the 
results are therefore not typical of the presence of extraterrestrial 
carbonates in Moss.  The retention of 13C-rich components in 
Moss compared with other CO3s may be an indicator of hetero-
genous secondary alteration on the CO3 parent body and will be 
investigated through further work on elemental C and organic 
phases. Simultaneous nitrogen analysis liberated 8 ppm N (lower 
than other CO3 falls) with a total integrated δ15N of -43.14 ‰ 
(lighter than other CO3 falls).  Further work is intended to estab-
lish if these isotopic anomalies are related to the secondary loss 
of 15N-rich entities or the presence of exotic components not seen 
in other CO3s.   
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