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pattern. The bulk values fall on a 160 mixing line which is in part co-linear with the 
compositional line defined by CAI inclusions from C3 meteorites (Clayton, 1993). It is 
noted that the sulfur isotopic composition also falls within that observed for C3 meteorites 
(Hulston and Thode, 1965; Kaplan and Hulston, 1966; Gao and Thiemens, 1993a) again 
suggestive of a possible relation. A second possibly interesting feature is observed in the 
833~/834S ratio. The deviation from mass fractionation is approximately 0.1 per mil. The 
error associated with the entire technique is approximately 0.05 per mil for both ratios (Gao 
and Thiemens, 1993a). The present observation clearly may not statistically be claimed to 
be an anomaly, however, given that 1) a 33s anomaly was reported in Allende (Rees and 
Thode, 1977) and 2) the oxygen isotopes possess heterogeneous mixtures of carbonaceous 
chondritic components, future analysis of ureilites and their mineralogical components will 
be of importance and is warranted. The howardite, EET 87503 possesses an isotopic 
composition that is heavier than any of the ordinary chondrites (Gao and Thiemens, 1993b) 
and lighter than most carbonaceous chondrites or ALHA 81 101. It is premature to derive 
any conclusions regarding this composition, future analysis of other howardites will 
determine whether this is a representative isotopic value. 

In conclusion, the present sulfur isotopic observations appear to reflect a similarity to 
meteoritic oxygen isotopes. The aubrites possess an isotopic composition which lies within 
the unique enstatite chondritic range, suggesting an association. The isotopic association 
also suggests that future analysis of oldhamite may be important, as it is suggested as being 
primitive condensate material. The ureilite ALHA 8 1 10 1 possesses a unique isotopic 
composition for a non-chondrite and is within the range of C3 meteorites, as is the case for 
oxygen. There is also a hint of a 3 3 ~  anomaly. The present and previous observations 
suggest similarities to oxygen and, given that sulfur is relatively abundant it is possible that, 
like oxygen, it reflects primary nebular features observable at the bulk level. Future high 
precision sulfur isotopic analysis at the bulk and mineralogical level will provide further 
insight into these processes. 
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TABLE 1. Sulfur isotopic composition of meteorites with respect to CDT. 

METEORITE 

NORTON COUNTY -0.1 1 -0.26 -0.1 
AL,HA 81101 (UREILITE) 0.28 0.35 0.6 
CUMBERLAND FALLS -0.14 -0.33 -0.2 
EET 87503 (HOWARDITE) 0.17 0.24 0.4 
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