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Introduction: In small meteorite impacts, the projectile can 
survive the impact through fragmentation, melt and interact with 
both shocked and melted target rocks. However, their mixing 
process is not well understood. In recent years, new steps forward 
in this field have been done [e.g., 1, 2]. Kamil Crater (45-m-
diameter), discovered in 2008 in southwestern Egypt [3], allows 
the study the target-projectile interaction in a very simple and 
fresh setting. Indeed, the crater was generated by the impact of 
Gebel Kamil iron meteorite on a sedimentary target 
(quartzarenite to wacke with siltstone levels), likely <5000 yr ago 
[4, 5]. 

Samples and Analytical Methods: We conducted a 
petrographic (optical and SEM) and geochemical (EPMA) study 
of representative impact melt masses collected inside the crater 
and along the ejecta rays during the first Italian-Egyptian 
geophysical campaign in 2010. 

Results: Two types of glasses constitute the impact melt 
lapilli and bombs: a white glass and a dark glass. The white glass 
is highly vesicular and almost exclusively made of SiO2. For this 
reason we call it lechatelierite. Quartz relicts displaying planar 
deformation features (PDFs) occur in one sample. The dark glass 
is a silicate melt with variable contents of Al2O3 (0.84-18.7 wt%), 
FeO (1.83-61.5 wt%) and NiO (<0.01-10.2 wt%). Immiscibility 
features are common in the dark glass. The dark glass typically 
includes fragments (from few µm to several mm in size) of 
shocked sandstone, lechatelierite, and diaplectic glass and Ni-Fe 
metal spherules. The metal spherules have ~3 times the Ni 
content (63.3 wt%) of the iron meteorite Gebel Kamil (20 wt%). 
The dark glass coats the white glass in some samples and it was 
also found stuck onto the meteorite shrapnel. 

Discussion: The study of the geochemical and petrographic 
features of white and dark glasses allows to establish five 
constraints for their formation: (i) the impact produced two types 
of glass: a white glass resulting from melting of the target and a 
dark glass resulting from mixing between target and Fe-Ni 
projectile melts; (ii) the white glass formed before the dark glass: 
dark glass includes fragments of white glass and it coats white 
glass lapilli and bombs (the opposite structure has never been 
observed); (iii) some shocked fragments of the target formed 
before the dark glass: dark glass includes fragments of shocked 
sandstone and diaplectic glass; (iv) meteorite shrapnel formed at 
about the same time as the dark glass: only dark glass was found 
stuck onto meteorite shrapnel; (v) there is a geochemical 
relationship between dark and white glasses and target 
stratigraphy: pale quartzite is the protolith of the white glass (no 
Al2O3), whereas pale wacke with siltstone levels (together with 
the projectile) mostly contribute to the formation of the dark glass 
(up to 18.7 wt% Al2O3). 
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