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What is the origin of sulfur in CI 
bodies ?



Valida0on of the protocol (sequen&al extrac&on) with selected terrestrial components :
• No frac0ona0on
• Losses minimized at each step

1ml for O isotopes
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Terrestrial altera7on ? 

(Gounnelle+ 2001) 

Historical CI Newly discovered CI

2 chemical paQerns
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2 different parent bodies ?
• Sulfates and S0 produced via 

sulfide oxida7on?

Newly discovered CIHistorical CI

2 chemical paQerns
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2 different parent bodies ?
• Sulfates and S0 produced via 

sulfide oxida7on?
• needs an aqueous system

Newly discovered CIHistorical CI

2 chemical paQerns
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Oued Chebeika 
002

2 isotopic paQerns
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Oued Chebeika 
002

No oxida7on products observed
à The pris7ne value of ẟ34S of FeS

sulfides

S0

sulfates



δ34S
−1.5 −1.0 −0.5 0 0.5 1.0 1.5 2.0 2.5 3.0

Introduc@on Method Results/Discussion Summary

Ivuna

Ryugu

Orgueil 2042564

Orgueil 2042565

Orgueil 2042565 b

19

Oued Chebeika 
002

This S0 may not have been 
generated by oxida0on of FeS

sulfides

S0

sulfates

What’s its origin ?
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Oued Chebeika 
002

kine0c oxida0on (Eldridge and Farquhar, 2018)
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Oued Chebeika 
002

sulfides

S0

sulfates

What’s the origin of the S0 of the 
historical CI ?
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Oued Chebeika 
002

Bulk enriched compared to Oued 
à Loss of depleted sulfates ?
à Input of an enriched component ? 
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Oued Chebeika 002 and Ryugu
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oxida0on
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MIF (=anomaly) on the S0 of Ryugu ? 
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∆36S = -9.7∆33S + 0.18 

MIF (=anomaly) on the S0 of Ryugu ! 

oxida0on
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H2S (g) + Fe (s) = FeS (s) + H2(g)

CI FeS is the pris0ne material = FeS of the protosolar nebula
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H2S (g) + Fe (s) = FeS (s) + H2(g)
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FeS + H2O 
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+ S0 with a MIF !



State of the art Method Results/Discussion Summary

33

sulfides

S0

sulfates

MIF (=anomaly) on the S0 of Ryugu !
Produced by photodissocia0on and 
delivered by ice ? 
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Take home messages :

• Two different isotopic and chemical pa<erns between historical and newly discovered CI 
• à different parent bodies or terrestrial altera@on ?

• MIF in the S0 of Ryugu delivered by ice ? à CI not always representa@ve of the sun composi@on for S isotopes
• But Oued Chebeika 002 is
• Ices contribute vola@les to CI bodies (e.g., carbonates in Ryugu (Fujiya+ 2023)) 
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S0

oxida0on 
à 2FeS + 1/2O2 + 2H+ à 2Fe2+ + 2S0 + H2O≠

CI and Ryugu Oued Chebeika 
002

=

❄S0

❄HS- + Fe3+

∆33S > 0

∆33S < 0


