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Introduction:  Presolar grains have been identified
in primitive members of all chondrite classes [1,2].
The isotopic compositions of presolar grains provide
probes of galactic evolution and nucleosynthesis in
stars [3,4], while the abundances and characteristics of
presolar grains contain a record of thermal processing
in the solar system [2,5].  Most of the detailed isotopic
work has been done on SiC from Murchison [e.g., 2]
and Orgueil [4], supplemented by a few studies of or-
dinary and enstatite chondrites [6-9].  This work in-
vestigates SiC in the Colony CO3.O meteorite.  SiC is
present in Colony at a matrix-normalized abundance of
~3.7 ppm [5], much less than in CI chondrites and the
matrixes of CM and primitive ordinary and enstatite
chondrites [3].  The abundances of SiC and other
presolar grains in Colony seem to correlate with the
chemical processing that produced CO3 chondrites
[5,10].  This implies that the known presolar grains
experienced the same processing as the bulk CO3 ma-
terial and assumes that the parent material was the
same as that for other chondrites, including CI. That
parent material is most plausibly the average material
in the sun’s parent molecular cloud.  One test of this
idea is to look for primary differences between SiC in
Colony (and other meteorites) and that in CI and CM
chondrites.  True differences not related to thermal
processing would falsify the assumption that all chon-
drite classes originated from the same reservoir of
presolar dust [5].

Techniques:  A Colony sample of ~2.5 grams from
the ASU collection was processed using the methodol-
ogy developed by [2].  The SiC-spinel residue was
dispersed onto gold foils and SiC grains were identi-
fied using a JEOL 845 SEM equipped with an energy-
dispersive X-ray system and an automated grain-
identification program provided by IXRF® systems.
Using techniques described previously [4], 22 SiC
grains were measured for Si and C isotopes, and 12 of
these were measured for N isotopes with the ASU
Cameca ims 6f ion probe.

Isotopic Results:  Silicon isotopic data (Fig. 1)
show a distribution very similar to that exhibited by
CI, CM, ordinary, and enstatite chondrites [3,4,6-7].
Most of the data scatter along the “mainstream” array
of slope ~2.2 (~1.4 in delta coordinates) that does not
pass through the solar composition.  One grain at the
far right of Fig. 1 appears to have a large excess of s-
process Si.  Another grain, in the bottom center of Fig.
1, apparently comes from a low-metallicity star and
exhibits a moderate contribution of s-process Si.  No

grains with large 28Si excesses (X-grains) were ob-
served among the measured grains.
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Fig. 1: Three-isotope diagram of Si data for Colony
SiC.  Dashed lines represent solar values.  SiC array is
that for Orgueil SiC from [4]. Errors are 2σ.
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Fig. 2: Silicon versus C for Colony SiC.  Dashed lines
represent solar values. Errors are 2σ.

Carbon-isotope data (Fig. 2) also show a similar
distribution to that for SiC from other meteorites.
Most of the grains have 12C/13C ratios between 40 and
75, consistent with an origin in low-mass AGB stars.
One “A” grain with 12C/13C ≈ 7 was observed.  The
stellar source(s) for “A” grains is unknown.  The grain
with a very high 12C/13C ratio is the same one to show a
large excess of s-process Si and can be classified as a
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“Y” grain [11].  The Y grains are believed to originate
in AGB stars in which a large amount of helium-shell
and associated intershell material has been mixed into
the envelope.  This grain is more 29Si-rich than most Y
grains.
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Figure 3: Nitrogen versus C in Colony SiC.  Note
log scales.  Outlined regions show distribution of most
Murchison SiC grains with larger grains extending to
more 15N-rich compositions (shaded region) than
smaller grains.  Dashed lines represent solar values.
Errors are 2σ.

As in other meteorites, SiC in Colony is 14N-rich
relative to solar N.  However, our limited data set
seems to show Colony grains to be less 14N-rich than
SiC in Orgueil (Fig. 3).  Murchison grains show a size-
dependence in their N compositions with large grains
ranging to higher 15N contents than smaller grains [3].
The measured Colony SiC grains ranged in size from
<1 to ~2 µm, similar to Murchison KJF grains [3].

Discussion: Colony has a relatively high matrix-
normalized diamond abundance of ~1000 ppm.  The
noble-gas characteristics suggest that Colony diamonds
are a mixture of 60-70% high-temperature diamonds
that were heated enough to remove all P3 gases and
30-40% low-temperature diamonds that were heated to
~200 °C.  The matrix-normalized SiC abundance of
~3.7 ppm is ~26% of that in Orgueil and could have
accompanied the low-temperature component of the
diamonds.  Matrix material heated to ~200 °C should
have ~70% of its SiC remaining (e.g., Semarkona [2]).
The sizes of the measured Colony SiC grains are rela-
tively small, but this is more likely a reflection of the
2.5-gram size of the Colony sample processed than of
an intrinsic size difference.  Presolar SiC in Murchison
has a steep size distribution with ~1000 times as many
0.8 µm grains as 3.2 µm grains [12].  Each sample

mount had 10-20 SiC grains of ~1 µm or greater, so
the size distribution effectively precludes measuring
grains as large as 3 µm.  In fact, the lack of large
grains on our mounts indicates that the size distribution
of Colony SiC is similar to that for Murchison, imply-
ing that the SiC has not been heavily processed.  This
is consistent with the SiC being part of the low-
temperature component of the matrix in Colony [5].

The isotopic compositions of Colony SiC grains are
consistent with the same mixture of grains as found in
Orgueil, Murchison, and Semarkona [3,4,6].  Most are
mainstream grains from AGB stars and there are a few
unusual grains (Y, A, and Z grains).  But so far, the
number of measured grains is too small for a meaning-
ful statistical comparison.  The element that may show
an isotopic difference from other meteorites is N.  Col-
ony SiC grains appear to be less 14N-rich than similar-
sized grains from Orgueil and Murchison.  Additions
of 15N either from air in the laboratory during the
measurement or from spallation during the history of
Colony are plausible explanations.  However, the con-
sistency of the ratios during the measurements argues
against contamination by terrestrial nitrogen. Spalla-
tion in the host meteorite does not make sense either.
Although the exposure age of Colony has not been
determined, the Ne compositions of presolar diamonds
[5,11] indicate that it falls between the exposure ages
of Orgueil (~5x106 years [13]) and Murchison (~2x106

years [14]).  A shorter exposure age than Orgueil is not
consistent with a higher 15N content in Colony SiC.  A
nucleosynthesis explanation is not satisfying either.
First, there is the similarity in other isotopes between
SiC from Colony and that from other meteorites.  Sec-
ond, since presolar grains come from many stars and
are mixed together in interstellar space, it is difficult to
conceive of a mechanism that would put different
mixtures of similar-sized presolar SiC into different
meteorite classes.  Perhaps we are being fooled by
poor statistics and explanation of the N data will be-
come clear with more measurements.
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