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Introduction: Despite the harsh circumstances of
their creation, impact melt ejecta have been demon-
strated to preserve delicate skeletal and biochemical
remains of flora that likely were living or recently de-
ceased at the time of the collisions [1]. We also have
identified the remains of vertebrate fauna in some im-
pact glasses (Fig. 1A-B). Although equally complex
organisms may not be anticipated on the early earth or
other planetary surfaces, the experimental study of the
conditions and mechanisms by which impact fossiliza-
tion occurs is important for understanding the process-
es involved and accessing what types of biological
signatures can be recorded by impact ejecta in the geo-
logic record. Furthermore, the preservation, survival,
and possible evolution of the microflora living within
and on the surfaces of these higher-order organisms are
relevant directly to astrobiological investigations. We
have observed vitrified bacteria-like forms (e.g., Fig.
2) in these melt ejecta. Finally, the organic remains,
along with extant water and other volatiles trapped in
some melts by the rapid heating and quenching of wet
sediments [2] (Fig. 1A), could provide nutrients for the
diversification or establishment of new microbial
communities.

Ultra-High Temperature Experiments: Experi-
mental glasses produced at temperatures between 1000
and 1700 °C have been used to demonstrate that ultra-
high temperatures (>1500 °C) and rapid quenching are
necessary to reproduce the fossilization of plant mate-
rial observed in natural impact melt breccias [1]. We
have continued those experiments to investigate the
preservation of other biological materials, including
vertebrate cartilage (Fig. 1C). We have found similar
results suggesting that ultra-high temperatures and
relatively-low oxygen fugacity are required to preserve
the structures observed in the natural samples.

We also are accessing in more detail the changes in
preservation of biochemical remains as a function of
temperature, fugacity, and volatile concentrations in
the impact environment. And we are investigating the
indigenous microflora on the plant and cartilage sur-
faces before and after entrainment in the melts. We are
applying laboratory-grade E. coli bacteria to some
samples to monitor their preservation. Additionally,
the bacteria are applied to some freshly created glasses
in order to observe to what degree they utilize the glass
as food or habitat.

Figure 1. A) Plane-polarized light photomicrograph of
mid-Pleistocene impact glass containing inclusions of
hydrous melt and cartilaginous remains of vertebrates that
were living in a fluvial environment. B) Backscattered
electron (BSE) photomicrograph showing a section of the
cartilaginous material. C) BSE photomicrograph of pre-
served shark cartilage in andesitic glass produced experi-
mentally at 1600°C.

Figure 2. BSE photomicrograph showing the surface of
an impact-fossilized leaf. The skeleton of the leaf has
been preserved as quenched vitreous silica containing
some remnants of the original organic matter [1]. The
leaf surface is coated by structures reminiscent of bacte-
rial colonies in a biofilm.
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