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Introduction: Accretionary rims (ARs) around chondrules, Ca-

Al-rich inclusions (CAIs) and other components in carbonaceous 
chondrites [1,2] can be used to probe nebular conditions at the time 
of their formation as well as possible later processing in the parent 
body. We studied the petrography and in situ isotopic composition 
of olivines from ARs around chondrules as well as matrices from the 
CV chondrites Leoville, Vigarano, and Allende. The isotopic analy-
ses were performed with a Cameca IMS 6f ion microprobe [e.g., 3]. 

Petrography and Isotopic Results: ARs around CV chondrules 
as well as CV matrices consist primarily of FeO-rich olivine, but the 
matrix is usually more poorly sorted in grain size and mineralogy. 
We studied the ARs around two type I porphyritic olivine (PO) 
chondrules in Leoville USNM 3536-1. The rims and matrix consist 
largely of very fine-grained (<1 µm) fayalitic olivine in the compo-
sitional range Fa55-75 and Fa50-60, respectively. Seldom larger 
forsteritic olivines (Fa5-10) can be found in the rims. Isotopically, all 
olivines are 16O-poor and plot close to intersection of the CAI and 
terrestrial fractionation (TFL) lines (∆17O = –4 to +1 ‰; 2σ ~ ±3 
‰), but the matrix analyses show a slightly smaller isotopic range 
(∆17O = –2.5 to +0.5 ‰). The rim around a type I PO chondrule in 
Vigarano USNM 477-5 only partially surrounds the chondrule and 
consists mostly of submicron-sized FeO-rich olivine (Fa50-65). All 
rim olivines are depleted in 16O (∆17O = –3.5 to 0 ‰) and scatter to 
the right and left of the CAI line, close to the TFL. Matrix olivines 
are chemically and isotopically similar (Fa50-60; ∆17O = –5 to –1.5 
‰). The AR around a porphyritic olivine and pyroxene chondrule in 
Allende TS25-F1 comprises fine-grained (<15 µm) olivine of a nar-
rower range in mineral chemistry (Fa50-60) and isotopic composition 
(∆17O ~ –3 ‰) compared to the reduced CVs. Allende matrix oli-
vines are indistinguishable from those in the AR.  

Discussion: AR olivines around CV chondrules are texturally, 
chemically, and isotopically similar to matrix material, suggesting 
that they all formed from the same reservoir and/or underwent simi-
lar processing. Additionally, they share the same characteristics as 
the outer layer of ARs around CAIs in the same meteorites [3,4], 
which suggests that chondrules and CAIs accreted fine-grained ma-
terials form the same nebular reservoir from which matrix derived. 
Olivines from the ARs and matrices are very homogeneous in min-
eral composition, but are more isotopically variable. It is possible 
that these olivines were originally MgO-rich and relatively enriched 
in 16O and later exchanged with an FeO-rich, 16O-poor reservoir as 
proposed for the ARs around CAIs [4]. The faster Fe-Mg diffusion 
rate compared to that of O could explain the mineral chemistry ho-
mogenization relative to the isotopic composition of these olivines. 
The reduced CVs Leoville and Vigarano show a general wider 
chemical and isotopic compositional range than the oxidized Al-
lende. This difference might have resulted from higher thermal 
equilibration in the Allende-region of the CV parent body [5]. 
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