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Introduction: Photochemical self-shielding of CO has re-

cently become the most popular model [1-3] to explain the oxy-
gen isotopic anomalies recorded in meteorites. It was originally 
suggested that these anomalies represent mixing of O from stellar 
nucleosynthetic sources (He burning) with the average Galactic 
chemical composition [4]. One reason to abandon this idea was 
the lack of observable collateral effects, the expected isotope 
anomalies in other elements contributed by supernovae [4]. How-
ever, there are tantalizing observations that Δ17O is indeed corre-
lated with obvious nuclear anomalies in 54Cr [5,6]. Proponents of 
the self-shielding model have had reservations about the reality 
of this correlation, because the average Cr and O isotope compo-
sitions reported for a given class of carbonaceous chondrites 
(CC) were not obtained in the same meteorite [6], notwithstand-
ing that CC are notoriously heterogeneous. Trinquier et al. [6] 
developed a new quantity Δ’17O, defined as the δ17O coordinate 
of the intercept between a mass fractionation line of slope 0.52 
passing through each individual data point and the carbonaceous 
chondrite anhydrous mineral line (CCAM) of slope 1, as a way 
of averaging heterogeneous CI, CR, CB, CM, CV, CO and CK as 
single points in their Δ’17O vs. ε54Cr, whereas the analytical data 
for each group spans a wide range. 

Results: Given the potential implication of any significant 
correlation between ε54Cr vs. Δ17O in cosmochemistry, it is im-
perative to measure Cr and O isotopes in the same suite of sam-
ples. We have therefore obtained ε54Cr and Δ17O in the same ali-
quot of CC. We adopted the conventional definition of Δ17O as 
the vertical deviation of the extraterrestrial materials from the 
terrestrial fractionation line (TFL). Our results clearly demon-
strate a strong correlation between ε54Cr and Δ17O [7], confirm-
ing the observations first noted by [5], and more recently by [6]. 

Implications: We evaluate the result in the context of Galac-
tic chemical evolution (GCE) model, with two reservoirs − bulk 
dust and “gas” [8]. We show that the ratio of the mass fraction of 
a secondary species (17O, 18O, 54Cr) to a primary species (16O, 
52Cr) in the average stellar condensate relative to that in the “gas” 
goes as (k+2)/(k+1), where k is the infall parameter (typically in 
the range 0 to 4), suggesting dust would be enriched in heavy 
isotopes by 20-100% relative to bulk solar. Longer dust lifetime 
and reprocessing would reduce the gap, making the dust more 
“normal” (i.e. approaching bulk solar), but along the slope 1 line. 
Involving an isotope of another element such as 54Cr, which is 
only partly secondary, would lead to far less 54Cr excess relative 
to pure secondary species such as 17O, as observed by [5-7]. 

References: [1] Clayton R. 2002. Nature 415, 860. [2] Yu-
rimoto H. & Kuramoto K. 2004. Science 305, 1763. [3] Lyons J. 
& Young E. 2005. Nature 435, 317. [4] Clayton R. 2008. RMG 
68, 5. [5] Shukolyukov A. & Lugmair G. 2006. EPSL 250, 200.. 
[6] Trinquier A. et al. 2007. ApJ 655, 1179. [7] Yin Q. Z. et al. 
2009. Ab#2006. 40th LPSC. [8] Meyer B. S. 2009. This volume. 

72nd Annual Meteoritical Society Meeting (2009) 5327.pdf


