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Introduction: During the Preliminary Examination phase for 

comet 81P/Wild 2 samples returned by NASA’s Stardust mis-
sion, GEMS-like objects similar in texture to sub-micron amor-
phous silicate Glass Embedded with Metal and Sulfides found in 
cometary chondritic porous interplanetary dust particles [1] were 
found in hypervelocity impact tracks generated by capture of 
comet dust in silica aerogel at ~6.1 km/sec. We showed that sul-
fide particles fired into aerogel resulted in the same texture as 
Stardust GEMS-like objects (sulfide-rimmed metal beads em-
bedded in glass)  [2]. We now explore results of hypervelocity 
impact of fine-grained mineral aggregate particles like those in-
ferred to have impacted Stardust Al foil collectors [3,4]. We ask 
if such aggregates can explain the heterogeneous glass chemistry 
seen in GEMS-like objects in impact tracks in Stardust aerogel as 
well as the mixtures of quenched melt and residual crystals seen 
in impact residues in Stardust foils. 

Materials and Methods: Fine-grained artificial mineral ag-
gregates were generated from <5 µm, relatively monodisperse, 
size-separated powders of olivine, diopside and pyrrhotite ce-
mented together with an acrylate adhesive and fired by light gas 
gun (LGG) at flight spare Al foil and silica aerogel at Stardust 
encounter speed. SEM with EDX was used to locate impact cra-
ters with multi-mineral residue in foils for focused ion beam 
(FIB) thin section preparation. Impact tracks in aerogel were ex-
tracted by ultrasonic blades [5], compressed and embedded in 
epoxy for ultramicromed thin section preparation. Thin sections 
were analyzed using LLNL’s Titan aberration-corrected (scan-
ning) transmission electron microscope ((S)TEM). 

Results and Discussion: In foil, impacts of relatively-
monodisperse aggregates result in complete melting, loss of S, 
incorporation of Al and segregation of Fe-rich, Al-bearing crys-
talline beads. The glass composition is intermediate in Mg and 
Ca and depleted in Fe relative to olivine and diopside precursors. 
In aerogel, aggregate impacts result in bulbous tracks. Results of 
aggregate impacts in the aerogel will also be presented as a func-
tion of track depth and compared with prior single component 
projectile shots. We will discuss implications of aggregate parti-
cles on localized heating and chemical inhomogeneity in impacts.  
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