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Introduction: Though petrographic and experimental 

evidence indicate that chondrules are the result of rapid (and 
partial) crystallization of silicate droplets made by melting of 
(sometimes incomplete) pre-existing solid precursors, there is yet 
no definitive answer on (i) the origin of the precursors, (ii) the 
origin of the energetic events responsible of melting and more 
generally on the "astrophysical meaning" of the formation and 
preservation of chondrules in the Solar accretion disk. One very 
important constraint on the origin of chondrules is their age. A 
young age (Pb-Pb ages), ~5 Myr after the formation of Ca-,Al-
rich inclusions (CAIs), i.e. after that the Solar nebula had 
dissipated, was proposed as a strong argument in favor of 
formation of chondrules in CB chondrites by impact between 
planetary bodies [1]. Alternatively, very old ages, close to CAIs, 
could be an argument for formation of chondrules directly by 
accretion of dust in the nebular gas, before the formation of the 
first planetary objects. However, the argument might be difficult 
to make since the W isotope systematics of magmatic iron 
meteorites indicates that they accreted as early as 0.1-0.3 Myr 
after CAIs [2]. Short-lived 26Al is well-suited for chondrule 
dating: recent results using multi-collection ion microprobe show 
that "main stream" chondrules have ages clustering from ~1.5 to 
~4 Myr after CAIs ([3] and refs therein).  

Results and discussion: The details of the petrography, 
mineralogy, texture and composition of the macro chondrules 
studied here are given in [4] and in a companion abstract by 
Bischoff et al. [5]. Their major differences with "main stream" 
chondrules are their size  (>3 mm) and texture. A subset of these 
macro chondrules from ordinary chondrites, together with other 
chondrules of "normal" size  was studied by ion microprobe at 
the CRPG-CNRS in Nancy (France) for their 26Al-26Mg and three 
oxygen isotopes systematics. The five macro chondrules studied 
show old 26Al ages (last crystallization ages) ranging from 
0.2±0.3 to 0.8±0.3 Myr after CAIs. Their initial magnesium 
isotopic composition does not point to any significant isotope 
heterogeneity in their source, in agreement with recent studies of 
ferromagnesian chondrules, Al-rich chondrules and CAIs [3,6]. 
The 16O excess of the macro chondrules show a range which is 
also consistent with that of chondrules of smaller size from 
ordinary chondrites.  

There is at present no clear understanding of the processes at 
the origin of the size distribution of chondrules, and there is 
neither any simple astrophysical process which would explain 
why large chondrules would be older than small ones. However, 
the older ages of macro chondrules demonstrate that some 
chondrules formed early and were preserved and transported in 
the accretion disk in a similar way as CAIs.  
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