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Crystalline, granular material from the "magic layer" [I] at the Cretaceous~Tertiary boundary at 
Clear Creek North, Colorado [2] was separated and cleaned with HF. The residue contained an 
abundance (20-30%) of apparently shocked material, the remainder consisting primarily of fine- 
grained silica fragments. Several hundred apparently shocked grains, typically 100-450 microns in 
diameter, were examined in detail by U-stage, while a few were examined by TEM. 
The apparently shocked material consisted of quartz with less than 1% albite and microcline, all 
containing numerous, high1 planar lamellae sets lying along low-index crystal planes, notably ? { 10?3)/{01T3) and (10 2)/{01 T2), frequently intersected by less prominent sets on 
(2021 )/{0221 )I( 1121 )I{ 121 1 1. The material was similar to other material found at lW boundary 
sites worldwide [3]. Quartz was seen as single crystals, and as lithic fragments of widely variable 
grain size with both recovery and recrystallization textures. Albite and microcline were seen as 
single crystals, recrystallized lithic fragments. and as compound crystals with quartz (as noted in 
[4]). In all cases, the polycrystal fabrics predate the lamellae formation. Inclusions were rare, 
mostly opaques, with zircon seen in one grain. 
The fabrics and metamorphic grades indicated by the lamellae-containing material indicate a diverse, 
cratonal source, possibly a sediment or a metasediment. The sample is extremely quartz-rich. 
Since microcline survived the weathering process, the abundance of quartz is clearly not an artifact 
of depositioddiagenesis at the present site, but rather indicative of the source rock composition. 
This again suggests a sedimentary or metasedimentary source. 
TEM observations confirmed that the lamellae are shock lamellae and not deformation (Bohm) 
lamellae. The lamellae are glass layers -250-1500 A wide, with variable amounts of porosity and 
possibly crystalline material intermixed (Fig. 1). Blocks tilted slightly along planes parallel to glass 
lamellae were also seen. All of these observations agree with the model of lamellae as glass-filled 
fractures [5]. The lamelhe occur in networks on various low-index planes, as noted optically. The 
glass in lamellae appears to be slightly denser than the surrounding quartz. 
Lamellae are somewhat sparser than in material from laboratory shocks or impact craters, large 
groups of many, fine lamellae being absent. This might be an indication of lower shock pressures. 
On the other hand, microfracturing, usually seen on all scales in shocked material even at low 
stresses [5-61, is also extremely limited in this material, a fact obvious both in optical and electron 
microscopes. One possible explanation is that the target material was unconsolidated, so that the 
grains experienced fewer constraints at their borders, necessitating less internal fracturing than for 
the laboratorylcrater analogues. Another possibility is that the source material was fully compact, 
and that the relative amounts of fracturing and lamellae formation is related to the sediments being 
distal ejecta from an explosion; such distal material has not been studied to date. 
Annealing of lamellae may have occurred; this is currently under study. 
Finally, various microstructures were noted in TEM and attributed to pre-shock deformation, 
including free dislocations and tilt/twist walls or subgrain boundaries. 
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Figure 1: Electron micrograph of glass larnellae in KIT sediments. The larnellae have two dominant directions, and 
a third is present at lower right. The bright areas in lamellae appear to be voids; material between larnellae 
is highly strained. 
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