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Development of zircon indicators to reveal behaviors of zirconium in the Earth’s
surface environment
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Zircon is a physicochemically stable zirconium (Zr) silicate mineral, but it

is well known that zircon can be damaged in its crystal structure by radiative modification of
uranium and thorium. Moreover, there have been cases of zircon reacting with hydrothermal fluids and
being altered, thereby modifying its crystal structure and chemical composition. Here, we
investigated the stability of Zr in the Earth"s surface environment and its behavior in underground
magma reservoirs and collected information to develop chemical indicators (zircon index) to evaluate
the behavior of Zr. Analyses of hydrothermally altered zircons indicated that the contents of
elements such as lithium and potassium, which are monovalent cations, may be a more sensitive zircon
alteration index than calcium. The oxygen isotope ratios of zircon collected from a compositionally
zoned pluton indicate that they may provide a Zr fractionation index that reflects the crystal

differentiation process in magma reservoirs.
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