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. Type A and B calcium-aluminium-rich inclusions (CAI) in the Allende and 
other C3 carbonaceous chondrites (e.g. Lance, Vigarano) commonly show thin 
(z50pm), more-or-less complete rims made up of a number of layers each with 
a distinctive mineral assemblage. The best developed rims occur on the 
mm-size, medium-grained Type A melilite-spinel-perovskite CAI's with 5 
distinct mineralogical layers being recognized (Table 1). A smaller number 
of cm-size, coarse-grained Type B Ti-pyroxene-melilite-anorthite-spinel 
inclusions have been examined and show rims which are very similar to those 
on the Type A inclusions. The only differences lie in the absence of the 
Ti-pyroxene (layer 3) and the presence of forsterite ( ? )  rather than 
andradite (? )  in the hedenbergitic layer 5 of the Type B CAI's. 

It is clear that these rims formed before the CAI's were enbedded in the 
carbonaceous matrix of the meteorites and were not formed by reaction with 
this matrix. There are a number of separate lines of evidence for this 
conclusion, but the most compelling relevant observation is the discontinuous 
nature of the rims on individual CAI's implying a previous history of 
fragmentation of originally completely rimmed fragments before incorporation 
in the carbonaceous matrix. 

Not all known varieties of the relatively coarse-g~ained CAI's have been 
examined yet, however it can be stated that rims are very widespread on the 
best stzdied Type A and Type B CAI's fron several different C3'carbonaceous 
chondrites. Olivine-rich and other calcium-aluminium-poor inclusions in - 
these meteorites do not show rims so it may be concluded either that the 
rimming process occurred before the formation of these particular inclusions 
or that they formed in a very separate part of the condensing solar nebula 
from the region in which the Type A and B CAI's were forming. 

The general similarity between the layers present in the rims developed 
on both Type A and B CAI's, together with the consistent ordering observed 
in the sequence of deposition of the layers, would imply that, following 
their initial formation with different mineralogies, both major CAI types 

experienced secondary growth by further deposition of material from the solar 
nebula. This secondary growth stage was essentially similar for both CAI 
types with at least five distinct stages being recognized. Each of these 
stages can be considered as a distinctf'marker event" in the early condensation 
history of the solar nebula. 

An assessment of the physical and chemical pa~ameters of each of these 
marker events will be of great importance for a detailed understanding of 
these early events. Of particular iatexest in this regard is Layer 2 in 
which voids are extremely common and with a general texture which suggests 
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deposition from a vapor. This is also the layer which contains the 
relatively volatile alkali-rich phases so that condensation temperatures 
< 1 1 0 0 ~ ~  seem likely for this layer. However the volatile-poor mineralogies 
of the subsequent layers 3-5 qualitatively imply a return to significantly 
higher temperatures (assuming a Thermodynamic Equiiibrium Model for the 
condensation process). This poses probleths with respect to preservation of 
minerals in layer 2. 

A selected suite of the fine grained, alkali-rich group of CAI's which 
consist of closely-packed aggregates of sub-rounded, 30-100 dm diameter bodies 
have also been examined. These inclusions do not show rims, but the 
in,lividual sub-rounded bodies in the aggregates are themselves made up of a 
number of concentric layers which are essentially identical with these 
observed in the rims on the Type A and B CAI's. The central area (Layer 1) 
consists of a Q5 vm region of spinel or pleonaste and rare perovskite. This 
is followed by Layer 2 (Q3 urn) and shows the typical void-rich, volatile-rich 
phase assemblages previously described. Layer 3 (Ti-pyroxene rich) is absenc 
as with the rims on the Type B inclusions but Layer 4 (Q3 ym) composed of 
diopside is present. Layer 5 is not typically observed and may have been 
modified during compaction of the aggregates. These particular fine-grained, 
alkali-rich CAI's seem to be essentially composed of units made up of the 
same material, deposited in the same sequence, as occurs in the rims on the 
Type B (and A) CAI.'S. This observation implies a ''secondary" origin for 
these particular fine-grained, alkali-rich CAI's when compared to the 
"primary" origin of the cores of the Type A and B CAI's. 
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