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Introduction: The origin of chondrites and the genetic 
relationship between chondrite groups remain poorly understood. 
In [1], we showed that the petrographic composition of 
chondrites (i.e. their specific mixture of chondrules, refractory 
inclusions and matrix) determines their oxygen isotopic 
signatures. Here we focus on its influence on their bulk 
chemistry, and more specifically on their volatile element budget.  

Along with redox and metal/silicate fractionation, volatile 
element depletion is a major process that affected the inner solar 
nebula and two types of explanation have been competing over 
nearly 40 years: (i) in the “two-component” model of Anders  
[2], the high T components lost volatiles when they were formed 
and are now embedded in a volatile-bearing CI-composition 
matrix; whereas (ii) in the “incomplete condensation” model of 
Wasson & Chou [3], the high T components formed from 
incompletely condensed material due to the dissipation of the 
nebular gas. The latter hypothesis, implying that volatile 
fractionation predated chondrule formation, seems supported by 
variations in matrix composition and an apparent 
complementarity with chondrules in carbonaceous chondrites [4]. 

Approach and Discussion: Either the relative proportions of 
components fully determine the volatile element budget, or 
changes in the compositions of these components also occurred.  
We compared volatile element and presolar grain contents of 
bulk chondrites with their modal abundance of matrix.  We used 
mass balance to deduce the composition of the high T fraction 
from matrix and bulk compositions. 

In agreement with [5], we find that the budget of presolar 
diamonds and of the most volatiles species (H2O, C, N) in the 
least metamorphosed chondrites is entirely determined by matrix 
abundance, whereas the less volatile elements (e. g. Au) are 
present in both chondrules and matrix. S is present in the 
chondrules of OCs but not of CCs indicating that, even if 
abundance of high T components versus matrix is responsible for 
the first order variations of volatile element abundances, changes 
in chondrule compositions also determine volatile element 
variations between CCs and OCs.  

Within CCs, however, the composition of the high T fraction 
we estimated varied very little with that of the bulk and it became 
identical if a CI composition was assumed for the matrix instead 
of that measured. These results show that the bulk compositions 
and petrography of carbonaceous chondrites are consistent with 
the “two-component model”. They are thus consistent with 
models that transport high T components formed near the Sun 
over large distances. However, the changes between CCs and 
OCs are likely to result from “incomplete condensation” of the 
precursors of the high T fraction in CCs.  
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