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Introduction:  Chondrites are known to contain 

varying proportions of chondrules, matrix, refractory 
inclusions and metal. Although trends are known to 
exist among the chondrite groups (e.g. [1]), their sig-
nificance has seldom been discussed and no global 
understanding exists to date concerning the relation-
ship between chondrite groups. Here we show that the 
relative abundances of the various petrographic com-
ponents of chondrites follow simple patterns which 
allow us to trace 8 primary reservoirs from which all 
the main chondrite groups appear to have been gener-
ated. 

Method:  We used literature data and our own 
measurements to construct a table of modal analyses of 
the petrographic constituents of chondrites from the 
various groups, restricting ourselves whenever possi-
ble to well characterized observed falls or fresh finds 
and to low-petrographic types (see [2] and the refer-
ences therein). We searched for correlations between 
constituent abundances and found a correlation be-
tween vol% metal and vol % type I chondrules [3], 
which might have resulted from the formation of metal 
within type I chondrules, although in [2] we favored 
an accretionary origin for this trend. Correlations also 
exist between the abundances of CAIs and type I 
chondrules (Fig. 1).  

Figure 1: There are strong correlations between the volumes of CAI, 
metal and type I chondrules in most chondrite groups, except CV. 
These result from mixing: for example for CMs and COs, one unique 
batch of CAIs (+metal) and type I chondrules was diluted by variable 
amounts of matrix to make the objects we now observe. The other 
correlations do not go through the origin, indicating type I chon-
drules were present in both the mixed reservoirs. 

In the case of CV chondrites, there is no correla Figure 
tion between the volume of metal and CA(Is which   In 

 
Figure 2: mixing trends in the various groups of chondrites
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In the case of CV chondrites, there is no correlation 
between the volume of metal and CAIs (which vary 
little) compared to that of type I chondrites. Both com-
ponents however correlate with matrix (R2=0.92 for 
CAIs). This indicates that a mixture of CAI (metal) 
and matrix has been diluted with variable amounts of 
type I chondrites to produce the CV chondrites. 

In Figure 2, the main trends are displayed on ter-
nary diagrams showing that most chondrite goups can 
thus be explained by mixing from a few reservoirs 
only. From the slope of the correlation and the zero 
intercept, it is possible to extract the proportions of the 
various constituents in the primary mixes. The compo-
sition of these primary mixes and the meteorites in 
which they are found are summarized in Fig. 3. 

Discussion:  The compositions of the chondrite 
groups depend on the abundances of the petrographic 
components, but these are not added at random.  Most 
chondrites can be regarded as mixes of two reservoirs.  
One (mixes 2, 6 and 8 in Fig. 3) is matrix-rich, though 
it may contain some chondrules, and the other involves 

metal, type I chondrules and CAI.  However, in the 
case of the CV chondrites the abundance of type I 
chondrules varies independently of that of metal + CAI 
(Fig. 1).  This suggest a progressive mixing of low 
temperature material (matrix) with different batches of 
material heated to high temperatures.  The disk appears 
to have been heterogeneous on a small scale. 

Conclusion: Our results indicate that the chondrite 
groups were generated only after the formation of 
chondrules, metal, CAI and matrix and all by a unique 
process related to accretion. They provide a framework 
for understanding the mixing trends described by [2,4] 
for oxygen isotopes, which can in turn be used to infer 
the initial composition of differentiated bodies. 
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Figure 3: Summary of reservoirs of components mixed into different groups of chon-
drites. 
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