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Implications of the Nice Model: The Nice model [1-3] de-

scribes a scenario whereby the Jovian planets experienced a vio-
lent reshuffling event ~3:9 Ga.  Jupiter and Saturn crossed a mu-
tual mean motion resonance, existing small body reservoirs were 
depleted or eliminated, and new reservoirs were created in par-
ticular locations [1-6].  One problem with the Nice model is that 
it predicts that transported Kuiper Belt Objects (KBOs) (resem-
bling D class asteroids) should predominate in the outer asteroid 
belt, whereas only about 10% of the outer main asteroid belt ac-
tually look like D-class objects. However Bottke et al. [7] argue 
that more than 90% of the objects captured in the outer main belt 
could have been eliminated by impacts if they had been weakly-
indurated objects.  These disrupted objects should have left be-
hind pieces in the ancient regoliths of other, presumably stronger 
asteroids [8].  Thus, a derived prediction of the Nice model is 
that ancient regolith samples (regolith-bearing meteorites) should 
contain fragments of collisionally-destroyed Kuiper belt objects. 

Xenoliths in Meteorites: We have previously searched 
through regolith-bearing meteorites, to locate and characterize 
the most common types of meteorite xenoliths.  At that time 
these materials were generally called “C1-“ or “C2-clasts”, or 
“dark inclusions” in the literature, and were reported in many 
types of meteorites.  We concluded that these clasts were most 
commonly similar to CM2 and CR2 chondrites [9-11], but that 
significant differences exist (which we will discuss in the presen-
tation), and that in fact similarities to unmelted Antarctic meteor-
ites were more apparent [8,12-13].  Note that we draw a critical 
distinction between these xenolithic clasts and cognate clasts (of-
ten called “dark inclusions”) such as the metamorphosed CV 
clasts in CV3s [14] and pure matrix clasts such as those found in 
Sharps and Vigarano [11].  We are examining clasts in 13 HEDs, 
21 Ordinary Chondrites, 1 Aubrite, 15 Carbonaceous Chondrites 
and Kaidun. Recent advances in technology now permit us to 
measure bulk O isotopic and majors though trace elements of 
sub-mm-sized discrete clasts.  Our new investigation will there-
fore serve to establish relationships of these clasts (if any) to es-
tablished meteorites groups, micrometeorites, IDPs or Wild 2 
materials.  
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