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Introduction: Computed tomography (CT) reveals the 3D 

shapes and metal abundances in spherical, FeO-poor, metal-
rimmed chondrules in CR chondrites [1]. Hypotheses for their 
formation [2,3] include a mechanical segregation process [4], or 
vaporization and recondensation of Fe-Ni alloy during cooling. 
The latter scenario predicts that siderophile element abundances 
were gradually established during multiple melting events, due to 
reduction of FeO-bearing olivine and evaporation of S from sul-
fides. Repeated heating advanced this process, coarsened silicate 
grains, and promoted a spherical shape of the resulting chon-
drules [5-9]. Here, an alternative model is proposed, based on 
texture and chemistry of a large chondrule in Acfer 139 (CR2). 
This is an extreme example of similar layering observed in CT 
images of CR chondrite chondrules. 

Methods: Acfer 139-t2-ch1 was imaged by synchrotron 
(APS) and conventional CT (AMNH). Serial thick sections to the 
core of this ~3.5mm chondrule provided detailed chemical and 
textural information on 4 discrete, concentric, metal layers sur-
round, sulfide-free, almost metal-free silicate layers. 

Results: The innermost ~1mm diameter, metal-free, pyrox-
ene-free, Mg#98 core has an annealed barred olivine texture. It is 
surrounded by many non-connected 5-20μm metal beads. Next is 
a 400-600μm enstatite-bearing, Mg#98, porphyritic olivine layer, 
with a nearly continuous metal shell up to 150μm thick. The next 
silicate layer, 300-500μm, has olivine/pyroxene ~0.7, Mg#98 in 
both, with a thin, up to 100μm thick, near-continuous metal shell. 
The outermost silicate layer is less continuous, 200-400μm thick, 
with modal pyroxene > olivine, surrounded by a thin metal shell. 

Discussion: This texture seems inconsistent with multiple ep-
isodes of heating at >1800K for durations sufficient to evaporate 
and recondense metal from successive layers [5-9], leaving inte-
rior layers intact. But it is consistent with independent accretion 
and rapid annealing of alternating layers of silicate and metal 
particles in a reducing, cooling disk environment, as in [10]. 
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