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Introduction: The CB chondrites are part of the “CR clan”, 
a group of metal-rich chondrites that include CH, CB and CR 
groups [1,2].  CB chondrites have more metal than CH and much 
larger metal particles: both groups may have formed from a simi-
lar type of impact event [3]. Many metal grains in CH chondrites 
show evidence for reheating in the form of two-phase metal par-
ticles [4]. In general such textures are not observed in metal from 
CBa chondrites. Plastically deformed and two phase metal parti-
cles have been observed in CBb chondrites [5]. The purpose of 
this study is to obtain microstructural and microchemical infor-
mation at the nm to μm scale for two-phase metal particles in 
CBa Gujba and CBb HaH237 chondrites in order to understand 
the detailed thermal histories of CB chondrites.  

Method: Metal particles were observed optically and se-
lected particles were thinned using focused ion beam techniques 
for transmission electron microscopy (TEM).  Chemistry at the 
nm level was obtained by x-ray analysis in the TEM and struc-
ture analysis was performed using electron backscatter diffrac-
tion (EBSD) in the scanning electron microscope (SEM).  

Results: We observed one metal particle in Gujba that con-
tained about 30 grains ~0.1 mm in size with different orienta-
tions.  Each grain had a two phase microstructure containing μm 
sized taenite in a recrystallized kamacite matrix. Kamacite and 
taenite contain 5.5 and 10.5 wt% Ni respectively. We estimate, 
using the calculation procedures of [6], that this metal particle 
was reheated to ~675ºC and cooled to ~550ºC in a month or less.   
A two phase metal particle  in HaH237 was plastically deformed 
at temperatures above 500ºC, and reheated at about 640ºC. It has 
a microstructure similar to grains investigated by Meibom et al 
[5]. The taenite and kamacite have a close packed bcc-fcc orien-
tation relationship indicating the exsolution of taenite in kamacite 
at the reheating temperature. Grain boundary diffusion  at the nm 
level indicates cooling to ~ 500-550ºC in a month or less.  

Discussion: Evidence of reheating in CB metal particles is 
consistent with a process in which discrete metal and silicate par-
ticles, which possibly originated in an impact plume, were ac-
creted onto a parent body and later subjected to a secondary heat-
ing event. Initial formation of metal could have included both 
condensation of solid metal and solidification of liquid metal. 
Later heating could be the same as the one in which impact-melt 
matrix was injected into pre-existing metal and silicate compo-
nents [7]. This may have reheated metal particles selectively, al-
lowing for plastic deformation and formation of taenite from a 
kamacite matrix in some metal particles.  
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