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Abstract

The Electron Spin Resonance (ESR) signal intensity of quartz reflects the concentration of paramagnetic defects,
especially oxygen vacancies, which are induced by natural radiation and reduced by heating above 430°C. Additionally,
quartz crystallinity serves as an indicator of formation temperature, crystallization rate, and subsequent thermal history. In
this study, these ESR and crystallinity measurements were applied to investigate the thermal history of ejecta deposits
associated with the Australasian tektite impact event, dated approximately 0.79 million years ago. Samples were collected
from ejecta layers at three locations (SNM-D in southern Laos, Huai Om, and Yasothon in northeastern Thailand) at
distances of approximately 60 km, 130 km, and 250 km from the estimated impact site at the Bolaven Plateau, southwestern
Laos. ESR signal intensities decreased upward within the stratigraphic sequence from Units 1 to 3, accompanied by
increasing quartz crystallinity at Huai Om and Yasothon, suggesting greater heating experienced by upper ejecta deposits.
This trend is consistent with an ejecta dispersal model proposing that materials originating closer to the impact center,
subjected to higher thermal and pressure conditions, are ejected at higher angles and thus deposited higher in the
stratigraphy. However, at SNM-D, close to the impact site, quartz crystallinity showed little variation, indicating a
possibility of dominance of shock-induced lattice distortions over thermal annealing effects.
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Figure 1. ESR signal intensity and crystallinity index of quartz from the ejecta deposits at Huai Om section and
Yasothon section in northeastern Thailand, and SNM-D section in southern Laos.
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