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Introduction:  Fifteen silicate inclusions in the Sombrerete iron 
meteorite were studied using SEM and EMP methods to better 
characterize this poorly-studied but interesting meteorite. 
Sombrerete silicate inclusions have highly fractionated compositions 
reminiscent of those in some IIE iron meteorites, but they contain 
more phosphate than in any other known meteorite [1,2]. Oxygen-
isotopic compositions [3] appear to preclude Sombrerete from being 
a IIE iron. Prinz et al. [2] suggested that silicates in Sombrerete 
formed by impact-mixing of fractionated silicate with metal, 
although the processes leading to the formation of such fractionated 
compositions were unclear. We analyzed 10 inclusions in a thin-
section (AMNH 4493-2) previously studied by Prinz and coworkers, 
as well as 5 additional inclusions prepared in new polished mounts.  

Textures, mineralogy, rapid cooling: Inclusions in Sombrerete 
are dominated by sodic glass, microphenocrysts, and crystallites, 
which include orthopyroxene (Opx, Wo1-3En62-72), plagioclase (Plag, 
Ab10-54An89-46), Cl-apatite (Apat), and ilmenite. Mineral assemblages 
and textures vary from one inclusion to another. One type of 
inclusion contains euhedral Apat microphenocrysts set in a glassy 
groundmass. A more common type contains euhedral Opx and 
subhedral Plag set in glass with numerous smaller Apat crystallites. 
One of the larger inclusions contains strongly zoned chromite set in 
glass. Features consistent with rapid cooling in the inclusions 
include abundant glass, crystallites aligned in patterns suggestive of 
quenching, and skeletal crystals.  

Immiscible liquids: Many inclusions show evidence for the 
separation of immiscible liquids on a ~few hundred micron scale, 
manifested most obviously by the presence of fine-grained, P-Cl-
rich segregations, but also by regions of differing mesostasis 
compositions and textures.  Three basic types of segregations have 
been identified. (1) P-Cl-rich segregations have sharp boundaries 
that appear to be menisci, along which nucleation and sometimes 
diffusional exchange occurred. These segregations vary in 
composition but appear to contain an intimate mixture of phosphate, 
orthopyroxene, and feldspathic glass, as well as elevated proportions 
of ilmenite. The segregations occur only in inclusions of the most 
common type, which lack Apat microphenocrysts. (2) Inclusions 
also show evidence for separation of Na from K in melts that 
solidified to produce sharply-defined pods of compositionally 
distinct glass or compositionally and texturally distinct mesostases. 
In some inclusions, Mg in melt moved together with K to form K-
Mg-rich mesostasis, which produced few Plag and Opx crystallites. 
K-Na separation occurred in all types of inclusions, after the 
crystallization of Apat, Opx, and Plag microphenocrysts. (3) 
Another type of segregation, found in one inclusion as an "orb" and 
as regions along the margins of other inclusions, crystallized Plag 
and Si-polymorph intergrowths (“spongy feldspar”). 

Conclusions: We found evidence for the separation of various 
immiscible liquids within individual Sombrerete inclusions during 
rapid cooling. Our results suggest that immiscibility could be 
important for helping to establish the highly fractionated 
compositions of silicate inclusions in Sombrerete and other iron 
meteorites.  
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