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Paramagnetic defects in quartz as proxies in the Earth surface processes
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Abstract

The electron spin resonance (ESR) signals in quartz were investigated for the applications of provenance of the
sediments on the surface of the Earth. The signals in artificially mixed quartz samples showed the signal intensities
corresponding to the mixture ratio of the original samples, indicating that, in principle, the signal should be useful in
discussing the sources and the mixture ratios of the sediments. In order to search for typical examples for which the ESR
signals in quartz could be applied for such studies, the variations in the numbers of oxygen vacancies and of impurity
centers in quartz of the present river sediments were investigated along with the Sendai and Hino rivers. The number of
oxygen vacancies decrease from upper to lower reaches in both rivers, which are consistent with the tendency that the
original ages of the basement rocks are older in upper reaches and younger in lower reaches. On the other hand, impurity
center did not show such a simple tendency. The change in the values along with the river flow should further be
investigated to see if the inflow of the sediments originated from the tributary rivers contribute to the signal intensities.
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Fig. 1 A typical ESR spectrum of granitic quartz
observed at room temperature.
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Fig. 2 A typical ESR spectrum of volcanic quartz
observed at 77 K.
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Fig. 3 Results of artificially mixed experiments. The
ESR signals show the intensities that correspond to
the actual mixture ratios.
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Fig. 4 The number of oxygen vacancies measured as
the intensity of the E;’ center in quartz of Sendai
River sediments as a function of the distance
from the river mouth.
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Fig. 5 The number of oxygen vacancies measured as
the intensity of the E;’ center in quartz of Hino
River sediments as a function of the distance
from the river mouth.
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Fig. 6 The ESR signal intensity of the Ge center in
quartz of Hino River sediments as a function of
the distance from the river mouth.
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