


not attain even partial melting. The model does not 
incorporate the effects of accretion during heating 
[e.g., 13, 14] which is expected to be minor in most 
cases. 

 The various CAI curves correspond to parent 
bodies formed at or after the formation time of the CAI 
inclusions in chondrites. The 50% and 25% curves 
would correspond to parent bodies formed 1 and 2 
half-lives of 26Al after CAI formation. This model – as 
over-simplified as it is – would indicate that most me-
teorite parent bodies (the 80% which are partially or 
fully differentiated) formed within two 26Al half-lives 
of the CAIs (~1.4-1.5 Myr), and well before the parent 
bodies of the ordinary and carbonaceous chondrites.  

Thus it is plausible many asteroid and meteorite 
parent bodies will have spent a significant portion of 
their heating history in the partial melting temperature 
interval. This is consistent with the relatively high fre-
quency of partially melted asteroids indicated by quan-
titative analysis of asteroid spectra. But there is still a 
problem – the reciprocal of that stated earlier - with the 
meteorite statistics; particularly why isn’t there more 
diversity among the partially differentiated assem-
blages in our meteorite collections, even if represented 
only by single specimens. As noted previously, it is 
now clear that meteorite fall statistics are controlled 
primarily by the locations of their parent bodies. At 
least 135 parent bodies are represented in the meteorite 
collections [7], but ~75% of all meteorites falling dur-
ing the past several hundred thousand years derive 
from just three favorably parent bodies. One of these 
(6 Hebe) has already been identified [15]. In the pre-
sent epoch (the past few million years) it would appear 
that only one of the partially differentiated asteroids 
(the lodranite-acapulcoite parent body) has been near a 
favorable location. The high abundance of parent bod-
ies sampled by only one or a few iron meteorites 

strongly suggests that the short collisional lifetimes of 
stones severely limit their ability to traverse significant 
distances to an escape hatch. So even though main belt 
asteroids derived from partially melted parent bodies 
are relatively abundant, the “luck of the draw” appar-
ently hasn’t resulted in such a body being in a favor-
able location recently.  

Thus there is no contradiction between the pleth-
ora of partial differentiated asteroids indicated by spec-
tral studies and the rarity of similar assemblages in our 
meteorite collections. The identification of a partially 
asteroid in a location favorable for meteorite delivery 
would constitute a contradiction, but to date no such 
objects have been identified in our small sample. 
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