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Introduction: Micrometeorites (MMs) are large interplane-
tary dust particles that survive atmospheric entry to be recovered 
from the Earth’s surface. Amongst these particles are coarse-
grained MMs (cgMMs), which are dominated by pyroxene, oli-
vine and/or glass and often have igneous textures. Minor element 
compositions of olivines, pyroxenes and accessory phases from 
these particles suggest ~70% of cgMMs are derived from an or-
dinary chondrite (OC)-like chondrule population [4]. 

The most significant difference between CgMMs and OC-
chondrules is the low abundance of fragments of barred olivine 
materials amongst cgMMs – only a single particle being reported 
to date. Barred olivine chondrules are, in contrast, relatively 
common (~4% of chondrules) within ordinary chondrites [5]. 
This paper reports the discovery of  new barred olivine cgMMs. 

Results: Three cgMMs with BO textures (Fig.1a and b) were 
previously misclassified amongst a collection of 527 MMs as 
radiating pyroxene (RP cgMMs; Fig.1c) due to their fine grain-
size (<5 μm). Repeat EDS analyses, however, confirm the parti-
cles consist of bars of olivine contained poikolitically within low-
Ca pyroxene.  

The textures of all three particles comprise discontinuous 
sub-parallel bars of olivine within a polycrystalline pyroxene 
host. Two of the particles (CP94-050-214 and CP94-050-171) 
have olivine bars that have diverging orientations producing tex-
tures that resemble radiate pyroxenes. Barred olivine chondrules 
can likewise contain several domains of parallel olivine which 
diverge at their intersections. Particle CP94-050-056 exhibits a 
central region of equant olivine with parallel bars of olivine at 
the margins of the particle. Accessory phases in the BO particles 
include aluminosilicate glass and chromian spinel. Discontinuous 
magnetite rims are observed on two of the particles and confirm 
these particles are extraterrestrial.  

Discussion: Interstitial pyroxene is relatively common within 
BO chondrules where it often occurs as dendritic crystals that 
poikolitically enclose barred olivine. The absence of “typical” 
BO CgMMs with interstitial regions dominated by glass is prob-
lematic but may be the result of preservation factors.  

Implications: The identification of BO CgMMs amongst 
MMs suggests a minimum abundance of 3% of chondrule-
derived dust is similar to that of BO chondrules within ordinary 
chondrites. Furthermore the abundance of RP particles is reduced 
to 7% of cgMMs similar to RP chondrules in ordinary chondrites. 
These data strongly support the interpretation of the majority of 
cgMMs as fragments of chondrules from an OC-like population.  

Models of the delivery of asteroidal dust to Earth suggest that 
the majority of dust particles are derived from the dust bands as-
sociated with the Veritas, Themis and Koronis asteroid families 
[3]. The Koronis asteroids are S-type asteroids and are, thus,  
likely to be the parent bodies of OC-like dust.  
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