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Introduction: Compound chondrules are two or more chon-
drules joined together while plastic or brittle [1,2]. Studies of com-
pound chondrules have been conducted in order to understand the
chondrule formation process, including the dynamic setting and
precursor materials. Chondrule formation is poorly understood and
it is not entirely clear what features of chondrules are nebular and
which result from processes on parent body surfaces. Our evidence
suggests that both primary and secondary processes are responsible
for compound chondrules. Primary processes include collisions
among semi-molten individual chondrules free-floating in space [1],
and secondary processes include parent-body impacts that cause
jostling, fracturing and compaction [2]. By understanding chondrule
collisions and impacts we can better constrain what was happening
during early solar system formation, including mean interparticle
distances, relative velocities, and cooling rates [3,4].

Method: We used synchrotron x-ray computed micron tomo-
graphy (XR-CMT) as a new method of measuring and surveying
compound chondrules in 3 dimensions (3-D), and explored its ad-
vantages and limitations. It is well-suited to CR chondrites with
high-contrast metal rimming FeO-poor chondrules [5]. We studied
~2 cm® of Acfer139 and Renazzo (both CR2) by 3D tomographic
analysis, followed by 2-D surfaces analysis of serial slices. We
measured chondrule abundance, diameter, and textural relationships
in 3-D. Previous (2-D) studies of ‘enveloping’ compound chon-
drules [1,2] were reexamined and two new compound categories,
touching and aggregate compounds, are introduced.

Results and Conclusion: Our examination suggests a 9.6%
frequency of compound chondrules (excluding the new catego-
ries), twice the value in ordinary chondrites of 4% reported by [1]
and almost four times the value of 2.4% reported by [2] in OC. We
observe little or no metal between enveloping pairs that are each
rimmed by metal grains. Based on 3-D tomography, with follow-
up 2-D sample analysis we conclude: (1) Compound chondrules
occur more frequently in CR chondrites than in ordinary chon-
drites. (2) Compound chondrule study, including textural, thin sec-
tion, and chemical analysis, should be expanded to include touch-
ing and aggregate compound chondrules. (3) Enveloping com-
pound chondrules [2] constitute more than 9.6% of all CR chon-
drules, and, with the addition of the new categories, compounds
comprise more than 75% of all chondrules in CR chondrites. (4)
The high frequency of touching and aggregate compound chon-
drules bears upon the accretion and impact history parent body or
bodies of CR chondrites.
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