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Refractory forsterite (RF) grains are characterized 

by their high forsterite content (Fo>~98) [1], enrichment in 

Al, Ca, and Ti, depletion in Ni and Mn [2], and enrichment 

in 
16

O compared to “normal” olivine in the same meteorite 

[3]. They come in three varieties: (i) isolated grains within 

chondrite matrix [4], (ii) the cores of olivine phenocrysts 

in type-II chondrules [5], and (iii) phenocrysts in type-I 

chondrules [6]. Three models have been proposed for their 

formation: (i) direct condensation from the cooling solar 

nebula [1,7], (ii) formation in type-I chondrules followed 

by fragmentation and incorporation into ma-

trix/chondrules, and (iii) fragmentation of the silicate por-

tion of early differentiated planetesimals [8]. 

We have located twenty RFs across three differ-

ent groups of unequilibrated chondrites (CV3, CO3.3, and 

L3.0), with the ultimate goal of examining their mass in-

dependent Mg isotopic compositions to put constraints on 

initial solar Δ
26

Mg.  This is the focus of on-going work.  

To date we have characterised the major (Fe, Mg, 

and Si) and trace (Al, Ca, Ti, Mn, and Ni) element compo-

sitions of the RF using EPMA, and determined their O-

isotopic compositions using SIMS (CRPG, Nancy 

(France), as part of a Europlanet project).  We find no clear 

relationship between the chemical composition (major and 

trace) and Δ
17

O composition of RFs (see figure). In Δ
17

O, 

isolated RFs range from -4.5 to -6.8‰, type-I RFs range 

from -4.6 to -6.4‰, and type-II RFs range from -2.5 to 

4.8‰. These data suggest multiple reservoirs with varying 

Δ
17

O in which these RFs formed, in agreement with previ-

ous work [e.g. 8]. 
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