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Introduction: The mineralogy of CAls closely
approaches that predicted by equilibrium calculations
for condensation from hot solar gas upon cooling [1].
However, many CAls have experienced such severe
reprocessing that all morphological or textural evi-
dence of condensation has been obliterated. It is widely
accepted that presolar grains would not have survived
the violent CAIl formation conditions [2] and they are
thus thought to only be present in the matrix of the
meteorites. Presolar SiC grains contain highly anoma-
lous Si, C and N [3,4], as well as Xe-G, Kr-G and Ne-
G noble gas components [5,6]. They were first discov-
ered in the CM Murchison sample, etched to remove
the carrier of the dominant trapped Xe component so
the unique Xe isotopic signature corresponding to s-
process nucleosynthesis (Xe-G) could be detected [7].

Type A fine-grained CAls appear to preserve their
condensate origin to some degree. They are known to
be depleted in volatiles including Xe. The trapped Xe
component in CV3 Allende CAls is ~ 10 cm® STP/g
of ¥*2Xe [8], thus eliminating the need for a chemical
treatment in the search for potential s-process enrich-
ments.

Results: The Xe isotopic composition was meas-
ured by step-wise pyrolysis in five fine-grained CV3
Allende CAls neutron-irradiated for 1-Xe dating. All
are characterized by group Il REE fractionation pattern
[9], indicating condensation from the nebula after loss
of an ultra-refractory component [10]. When presented
on three-isotope plots as *Xe/*°Xe versus
126%e/""Xe, 4-6 ¢ ¥Xe excesses, consistent with s-
process enrichments were observed in 3 studied CAls.
The degree of these enrichments could be masked by
spallation contribution on *****Xe. In the neutron irra-
diated samples correction for spallation on REE and
Ba is not possible, because of a contribution from the
B30Ba(n,y)** Xe reaction. To investigate the source and
degree of ***Xe enrichment, we measured the isotopic
compositions of Xe, Kr, Ar and Ne in the unirradiated
CAI Curious Marie from this set of samples, following
the step-wise extraction experimental protocol de-
scribed in [11].

Xenon in Curious Marie is a mixture of trapped Q,
radiogenic, ***Pu fission, Xe-G, and spallation compo-
nents (Fig.1). The radiogenic **Xe due to decay of
29| (T,,=16 Ma) correlates with an excess of cosmo-
genic '?®Xe produced by natural neutron capture (from
cosmic ray secondary neutrons) on *’I (Fig.1a). Alt-

hough a small s-process contribution to **®Xe is ex-
pected if SiC carrier is present, it cannot be resolved
here, since neither the parent nuclei *’l concentration
nor natural neutron flux and fluence are known.
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Figure 1. Xe isotopic composition of Curious Marie.

After the ***Pu contribution is subtracted, Xe can
be described as a mixture of trapped, cosmogenic and
Xe-G (Fig.1c). A three components decomposition was
done for two possible spallation Xe endmembers
[12,13]. The resulting concentration of ***Xe-G, ob-
tained as an average of the two calculations, was
~10x10™ cm® STP/g.

All Kr isotopes are nominally produced by the s-
process but 2##Kr are not affected by flux and tem-
perature-dependent branchings. The Kr isotopic com-
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position of Curious Marie is dominated by a mixture
of trapped and natural radiogenic components, result-
ing in correlated ®#2Kr contributions from cosmogenic
neutron-capture on "*®'Br (Fig.2b). #%Kr are a mix-
ture of Kr-G, cosmogenic and Kr-Q, but shifted out of
three-component mixing area by addition of ®Br-
derived %2°Kr. ®Kr s-process contributions do not cor-
relate with Kr release but with *°Xe-G at 1200-
1300°C, consistent with a presolar SiC carrier.
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Figure 2. Kr isotopic composition of Curious Marie.

The concentration of ?Ne-G was estimated based
on 800°-1250 °C temperature extractions, although
with high uncertainties. Assuming a three component
mixture of solar, cosmogenic Ne and Ne-G, the con-
centration of ?Ne-G is 0.7x10® cm® STP/g.

The most detailed noble gas study of presolar SiC
was conducted on Murchison KJ and LQ 92-97 %
pure SiC samples that were separated according to the
size of the grains [13]. Noble gas analyses of the KJ
SiC size fractions revealed a decrease of the Xe-G
concentration with an increase in grain size, character-
istic of low-energy ion implantation [14]. It was also
demonstrated that the ?Ne/***Xe and %°Kr/*Kr ratios

increase with average grain size of the Murchison SiC
KJ separates [14]. For Curious Marie (**Ne/***Xe)s is
~ 600 (Fig.3), suggesting the presence of finer-grained
SiC grains that are typical for the Murchison KJ sepa-
rate [14] but closer to the size range of astronomically
observed grains [15] and consistent with [16].
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Figure 3. SiC grain size in Curious Marie CAL.

Based on (*’Ne/***Xe)g, the SiC grains in Curious
Marie are smaller than 0.4 pm. Concentration of ***Xe-
G normalized to 100% SiC could be estimated for the
Curious Marie grains of this size based on the Murchi-
son KJ data [14]; it is ~4x10” cm® STP/g, correspond-
ing to ~20 ppm of SiC. Variation in SiC grain sizes
between meteorites of different types and within the
same type was previously reported [17], with CV3
having the lowest mean SiC sizes. Although estimated
with high uncertainty, the abundance of SiC in Curious
Marie is higher than that determined for bulk Allende
[18] suggesting loss of fine grains during chemical
processing. Independent of the SiC sizes in CV3s, the
fact that they are present in some fine-grained CAls
places constrains on the conditions of CAls condensa-
tion in the early Solar System.
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