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Abstract: IAB irons are one of a few types of iron meteorites that contain silicate inclusions.

Caddo County IAB iron meteorite includes silicate inclusions rich in Na-rich plagioclase and

diopside, which is classified as andesite. The andestic material can be an early partial melt product

of chondritic materials. This indicates inhomogeneous segregation of partial melt of andesitic

silicate and Fe-Ni-S metal from chondritic source occured even in a small planetesimal. This

further implies that building block of terrestrial planets are not only chondritic materials, but also

such inhomogeneously segregated partial melts from chondritic sources. Thus, the physical

mechanism of metal segregation under microgravity, low pressure, and low oxygen fugacity needs

to be understood, in order to decipher the abundances and partitioning behaviors of chemical

compositions of the terrestrial planets. We plan to experimentally verify our model for the

segregation mechanism of metal and silicate liquids on the microgravity planetismal.
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Fig.1 Planetary differentiation processes recorded in a
variety of differentiated meteorites.
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Fig. 2 Photograph of a rock chip of Caddo County IAB
iron meteorite. Gray areas on the right are FeNi metal
and reddish-brown portions on the left and within the
metal are silicate inclusions.
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Fig. 3 Photomicrograph of silicate inclusion containing
a variety of differentiation products in a polished thin
section of Caddo County IAB iron meteorite (field of
view: 2.5cm).
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Fig. 4 A calculated bulk composition of silicate liquid
by partial melting (solid square B) plotted in the
quartz-olivine-plagioclase ~ phase diagram. The
peritectic point in the system is indicated with a solid
circle P.
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Fig. 5 Rare Earth Element (REE) composition of
minerals in the silicate liquid (= basalt) of the Caddo

County IAB iron meteorite.
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Fig. 6 Rare Earth Element (REE) composition of bulk
silicate liquid (= basalt) calculated by modal abundance
and the REE composition of each mineral in Fig. 5.
INAA data for bulk silicate inclusion is also shown for
comparison.
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Fig. 7 A schematic showing early Earth being bui
It up by fragments of differentiated planetismals
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