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Introduction: Calcium-aluminum-rich inclusions (CAIs) 
from the metal-rich (CH/CB-like) carbonaceous chondrite Ish-
eyevo are mineralogically pristine and show no evidence for 
postcrystallization alteration [1]. Many of them are composed of 
very refractory minerals, such as hibonite (CaAl12O19), grossite 
(CaAl4O7), aluminum-rich pyroxene, and perovskite (CaTiO3). 
We will present oxygen isotopic compositions of these pristine 
CAIs, some of which may have recorded the isotopic composi-
tion of the Sun. 

Methods: Mineralogy of CAIs was determined using con-
ventional techniques at MNHN. The oxygen isotopic composi-
tions were measured in Hawai‘i using the UH CAMECA 1280 
ion probe and following techniques described in [2]. 

Results: On a three-isotope oxygen diagram, all measured 
Isheyevo CAIs plot along ~ slope-1 line. Twenty-eight out of 35 
CAIs have oxygen isotopic compositions similar to those of CAIs 
from the CM and CR chondrites (Δ17O ~ −20‰). Five igneous 
CAIs are 16O-depleted to a level observed in Isheyevo chondrules 
(Δ17O ~ −10 ‰) suggesting remelting and isotope exchange in an 
16O-poor gaseous reservoir. Two CAIs, WA9 and B1, show the 
highest enrichment in 16O (δ17O ~ −68‰, δ18O ~ −66‰, Δ17O ~ 
−34‰) ever observed among refractory inclusions. 

Discussion: Within the uncertainties of the measurements, 
CAIs WA9 and B1 are indistinguishable from the most 16O-rich 
solar system object reported so far, the ferromagnesian crypto-
crystalline chondrule a006 found in the CH chondrite Acfer 214 
[3]. Differences in texture and mineralogy between CAIs B1 and 
WA9 and chondrule a006 suggest however these objects formed 
from different precursor materials and in different environments.  

In the context of the self-shielding model for the evolution of 
oxygen isotopes in the solar accretion disk [4], the most 16O-rich 
CAIs have recorded the initial oxygen isotopic composition of 
the solar system, and hence of the Sun. If self-shielding models 
are correct, CAIs WA9 and B1 from Isheyevo establish a new 
value for the oxygen isotopic composition of the Sun. This value 
is compatible with the upper limit proposed by [5], and at odds 
with the value proposed by [6], both values resulting from solar 
wind measurements in lunar metal grains. Recent measurements 
of the solar wind oxygen isotopic composition were made on the 
samples returned to Earth by the Genesis mission [7]. Prelimi-
nary data on these bona fide solar wind samples yielded Δ17O ~ 
−26.6±6‰  [7]. Were these results confirmed, it would support 
the idea that CAIs WA9 and B1 from Isheyevo sample the oxy-
gen isotopic composition of the Sun. 
References: [1] A.N. Krot, et al., MAPS 43 (2008) 1351. [2] A.N. Krot, et 
al., ApJ 672 (2008) 713-721. [3] K. Kobayashi, et al., Geochem. J. 37 
(2003) 663-669. [4] E.D. Young, et al., in: Oxygen in the solar system, 
G.J. MacPherson, Ed. 68, MSA, Washington D.C., 2008, pp. 187-218. [5] 
K. Hashizume and M. Chaussidon, Nature 434 (2005) 619-622. [6] T.R. 
Ireland, et al., Nature 440 (2006) 776-778. [7] K.D. McKeegan, et al., 
LPSC 40 (2009) #2494.  

72nd Annual Meteoritical Society Meeting (2009) 5071.pdf


