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Introduction: An hypothesized dynamical insta-
bility in the early solar system led to gravitational inter-
actions between the giant planets and trans-Neptunian 
planetesimals [1]. Giant planetary migration triggered 
by this instability dispersed a disk of primordial trans-
Neptunian objects, injecting numerous bodies into the 
main asteroid belt; some of these “main belt TNOs” 
would have collided with inner main belt asteroids. We 
have been searching for samples of these objects in the 
form of carbonaceous xenoliths in brecciated ordinary 
chondrites, ureilite and HEDs.  

Carbonaceous Xenoliths: We have concentrated 
effort on a suite of xenoliths with a remarkable diversity 
of organics present in Zag (H3-5), Tsukuba (H5-6), 
Plainview (1917) (H5), NWA 8369 (H5), Carancas 
(H4-5) and C1-2 carbonaceous chondrite lithologies 
91A and 671 in Almahata Sitta (AhS) [2-8]. Organics 
are very abundant in these materials, with morphologies 
including irregular grains, nanoglobules and veins. Car-
bonates, some compositionally zoned, are also abun-
dant. The Zag and AS clasts have very heavy bulk O 
isotope compositions and the highest ε54Cr values ob-
served thus far in any material [7-8]. The Zag organics 
display correlated hotspots of 15N and 2H [5-6]. These 
still limited results suggest a very cold, outer solar sys-
tem formation region. These materials may be repre-
sentative of P, D and/or Trojan asteroids. 
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