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Introduction: Insoluble organic matter (IOM) refers to a
macromolecular solid found in carbonaceous chondrites. Oxygen
(~10 at.%), nitrogen and sulfur (~2%) [1] have been detected in a
large variety of organic functional groups in meteoritic IOM [2].

The ability of post-accretion processes to form or modify the-
se functional groups is a key issue to determine the source, inter-
stellar/nebular or asteroidal, of heteroatoms in the IOM. Isotopic
anomalies in *°N, *3C, and D have been invoked in favor of nebu-
lar/interstellar incorporation from organic precursors and ices [3,
4]. In parallel, substantial molecular growth during aqueous al-
teration has been suggested recently to explain oxygen atoms in
the IOM structure [5].

Given that the sulfur speciation differs systematically be-
tween C1 and C2 chondrites [6], we propose to use the isotopic
composition of organic relative to inorganic sulfur (8,omsurige) in
HF/HCI residues to investigate the impact of asteroidal aqueous
alteration when compared to terrestrial sulfurization [7].

Experimental: Orgueil (CI1), Mighei (CM2) and Tagish
Lake (C2-Ung.) were selected to cover a large span of aqueous
alteration. The residues were produced by the technique de-
scribed in [6], which preserves microscopic sulfides. The resi-
dues were crushed into steel for NanoSIMS measurements. For
each residue, *2C", ?C'H", ©*C", %5, *%s'H", ¥s" and *S" second-
ary ion images of 20x20 um? were acquired with a Cs* primary
beam. Graphite and terrestrial kerogen (H/C=0.8) were used for
313C calibration. FeS, organic disulfide (CgH140,S,), and a sul-
fonate (CsH13NSO,) were used for 8%*S matrix effect estimation.

Results: CH/C and SH/H ratios are used to distinguish inor-
ganic sulfide from the IOM among residues patches. By averag-
ing isotopic ratios for organic-rich regions, we determined their
313C relative to our graphite standard: 8%Cie, = -44+5%o,
3"Chiighei = -2526%o and 8"Cragisniake = -17+13%o. All are in
qualitative agreement with independent pyrolysis measurements
[1]. Sulfur in the IOM seems to be systematically depleted in 3S
relative to the residual sulfides: 8*S,opmsurfice(Orgueil) = -20+4%o,
534SIOM/Squide(Mighei) = -67+19%o and 534S|0M/5u|ﬁde(Tagi5h Lake)
= -75+36%o. Such depletions are not expected to be produced by
aqueous alteration [8] and are undoubtedly the result of matrix
effects during the analysis. However, the significantly heavier
sulfur in the CI1 IOM than in the C2s may be due to a stronger
alteration in Orgueil or a lower initial *S/°%S in the C2 sulfides
[9]. Preliminary investigations indicate that instrumental frac-
tionation between organics and sulfides can range up to 40%o.
Independent pyrolysis of our reference compounds are expected
to provide corrections.
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