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Introduction: Isotope anomalies are observed in
CAls, implying that they formed before isotopic ho-
mogenisation had been completed. Isotopic studies
have concentrated on refractory elements (e.g., Ti,
Ca), and O. The more volatile elements, although
likely to be under-abundant in CAls, may also shed
some light on CAI precursor materials and formation
mechanisms. Here we report the results of a pilot
study into the abundance and isotopic composition of
C, N and naoble gases in CAls from Vigarano (CV3).
Vigarano was chosen as it contains large CAls that
have suffered less alteration than their counterparts in
the more-studied Allende. The results were compared
to C data previoudly obtained on an Allende CAI [1].

Technique: The interior of a CAl, VS2, was
picked out from a dlab of Vigarano using a needle.
VS2 (4mm x 3mm) consists predominantly of melilite
(Ak.s), with abundant spinel, hibonite laths (TiO,
~2%), and Fe-Ni beads and minor Al-rich diopside.
Gases liberated from a stepped combustion extraction
to 1400°C of 5.7mg of VS2 were analysed on an
automated mass spectrometer system (FINESSE) for
the abundance and isotopic composition of He, C, N,
Neand Ar.

Results: Carbon: Discounting C released below
500°C, which appears to be mainly terrestrial con-
tamination, the C abundance of VS2 is ~100ppm, at
the lower end of the range observed for chondrules
[2]. The mean dC is -12%., approximately 6%o
heavier than bulk Vigarano [3], and is constant over a
broad temperature range, suggesting most of the C is
dissolved in silicates. A peak in d*3C of -8 + 1%o at
550°C suggests the presence of minor carbonate (~10
ppm). In the highest temperature steps the d**C in-
creases to -5 + 1%o, consistent with the presence of
SIC. A previously measured CAl from Allende re-
leased even heavier C at high temperatures (d**C =
+29 £ 1%o, [1]).

Nitrogen: The bulk N content of the CAl is
16 ppm, calculated assuming only material released
above 500°C is indigenous. Nitrogen is released over a
wide temperature range. The mean d"N over the
whole release is +17%o., distinguishable from bulk CV
meteorites that yield d"*N < 0%o; d**N for Vigarano is
—11%o [3,4]. The differencein d**N between this CAl

and bulk CV suggests that the CAl sampled isotopi-
cally distinct materia or was subject to an evaporation
event that caused fractionation of N (and perhaps C).
In the highest temperature steps, a **N-rich compo-
nent (minimum d"*N = —53%o) is released, that has
similar combustion characteristics to presolar SiC.

Noble gases: Two main release peaks for He and
Ar are observed, at 400°C and 700°C. Ar has a plane-
tary isotopic signature. A small amount of cosmo-
genic ?Ne is detected around 700°C. Over the highest
temperature range no detectable noble gases are re-
leased, with the exception of *Ne at a level ~15%
above blank. Such a signature is indicative of Ne-E.

Discussion: The C, N and Ne data suggest the
presence of relict presolar SIC in VS2, indicating the
reservoir from which CAls formed contained presolar
dust, some of which survived the CAl formation event
without melting or degassing. Assuming CAl SiC has
similar characteristics to that in the matrix, the abun-
dance of SIC is estimated as 0.1 ppm from the C data,
and 5 ppm from the N data. The small amount of
“Ne detected suggests a value of a few parts per mil-
lion, but with considerable uncertainty. The disparity
in SiC abundance determinations from C and N may
reflect the presence of components that are unac-
counted for in our calculations. Alternatively, the CAl
SiC may have a different mean N abundance or iso-
topic composition to matrix SIC. Whichever abun-
dance estimate is correct, it appears that the SiC con-
centration in this CAl is of a similar order of magni-
tude, or higher, than the 0.2 ppm present in bulk Vi-
garano [5]. An estimate of the SIC abundance in an
Allende CAI (1 ppm) [1] was also higher than in bulk
Allende (0.01 ppm, [5]). Together these data suggest
the CAIl formation region may, in fact, have been en-
riched in presolar SiC.
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