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Introduction: The importance of silicate liquid immiscibility 

for petrogenetic processes has remained an often controversially 

debated topic, and recently attempts have been made to reevalu-

ate its petrogenetic and geochemical aspects (e.g., [1], and refer-

ences therein). Although several studies exist on melt unmixing 

in terrestrial rocks (e.g., tholeiitic basalts; [2]), emulsion textures 

have rarely been described from impact glasses. Recently, we 

have shown that phase separation of impact melt into coexisting 

silicate liquids may occur when iron meteorite matter is mixed 

with a highly siliceous target [3], or when rapid crystallization of 

impact melt during quenching shifts melt composition into a two-

liquid field [4]. Here, we report on silicate emulsion textures pre-

served in the glassy mesostases of impact melt rocks from Meteor 

Crater (Arizona, USA) and compare them to emulsions in other 

natural and experimental impact glasses.  

Results: Liquid–liquid phase separation (i.e., silicate emul-

sions showing a dispersed phase in a continuous matrix) was ob-

served with scanning and transmission electron microscopy in the 

glassy mesostases of highly porous, hypocrystalline, aphanitic 

impact melt rocks from Meteor Crater, which resemble those of 

previous workers (e.g., [5]). Fast disequilibrium crystallization 

during quenching of the impact melt is indicated by textures and 

compositions of pyroxene and olivine. The immiscible liquids 

compositionally and texturally strongly resemble immiscible liq-

uids in the mesostases of tholeiitic basalts [2]. Silicon, Al, and K 

are concentrated in a highly polymerized, felsic, Si-rich liquid 

(Lsi), yielding partition coefficients (DLfe/Lsi) <1, whereas the re-

maining major elements are concentrated in a poorly polymer-

ized, ultrabasic, Fe- and Ca-rich liquid (Lfe) with DLfe/Lsi > 1. 

Typical textures comprise droplets of Lsi of 100–200 nm diame-

ter disseminated in a continuous matrix Lfe. The Meteor Crater 

emulsions were formed by low-temperature liquid immiscibility 

after most of the impact melt had crystallized to an aphanitic, hy-

pocrystalline melt rock, shifting the remaining melt composition 

into a well-known two-liquid field (e.g., [2]).  

Discussion: The Meteor Crater emulsions strongly resemble 

emulsions in the mesostases of tholeiitic basalts and of impact 

melt rocks from Tenoumer crater (see [4]). In the light of several 

studies on emulsion textures in natural and experimental impact 

glasses (e.g., [3,6]), it appears that melt unmixing may be readily 

studied in young impact glasses.  
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