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Introduction: Carbonaceous, Renazzo-type (CR) chondrites 
contain high modal abundances of chondrules; many of them 
with distinct metal layers, making them ideal for providing con-
straints for chondrule formation hypotheses [1]. These metal lay-
ers have been studied before but not systematically focusing on 
crystallographic orientation and texture in relation to chondrule 
classification. Electron backscattered diffraction (EBSD) is a 
minimally destructive technique that quickly reveals crystallo-
graphic information. When coupled with elemental abundances 
measured by energy-dispersive spectrometry (EDS), EBSD be-
comes a powerful tool capable of putting constraints on chon-
drule formation. Acfer 139 (CR2) is used in this study as it is a 
minimally altered find and has been investigated previously with 
the aforementioned techniques [2-4]. 

Method: Epoxy embedded serial sections of Acfer 139 
(AMNH 4793-t2) were polished as described by [3]. Orientation 
data was obtained using an EDAX DigiView IV electron 
backscatter diffractometer and further analysis conducted using 
EDAX OIM and EDAX TEAM sofware to create orientation 
maps and point analyses. The EDAX TEAM software uses 
simultaneous EBSD and EDS data to provide orientation and 
elemental information. Both the EBSD and EDS are attached to a 
Zeiss variable-pressure EVO 60 scanning electron microscope 
which permits analysis without use of a carbon coat.  

Discussion: Initial investigations focussed on a layered 
chondrule with several concentric metal layers originally 
described by [5]. Preliminary EBSD data shows that each layer 
has distinctive characteristics. Observations include: size of metal 
nodules, number of metal grains per nodule, and twinning. 

Detailed post-processing reveals two primary metal twinning 
planes: (111), crystallization related, and (112), which could be 
associated with deformation. More investigation is required to 
determine whether these are Neumann lines as described by [6]. 
This will add constraints to chondrule deformation history. 
Comprehensive analysis of metal layers and comparison to their 
associated chondrule type in multiple chondrules aids in 
constraining the conditions of sequentially forming igneous 
chondrules in the early solar system. 
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