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Ichthyolith stratigraphy constraints on ages and areas of REY-rich mud
deposition in the South Pacific Ocean
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REY-rich mud, a type of deep-sea sediment containing high concentrations of rare-earth elements and
yittrium (REY), is widely distributed in the North and South Pacific Oceans [1]. It is expected to be a new
resource of the critical elements that are essential for multiple high-tech devices and environment-friendly
technologies. Recently, high-grade REY-rich mud layers have been discovered in the western North Pacific
Ocean [2], whereas the formation process of the layers is still unclear.

Clarifying the depositional ages and areas of the high-grade REY-rich mud layers is the key to
understanding their formation process. Regarding the North Pacific Ocean, the ages and areas of
deposition of the high-grade REY-rich mud layers have been constrained recently [3,4]. In contrast, the
ages and areas of deposition of the high-grade REY-rich mud in the South Pacific Ocean have been poorly
understood, although high-grade REY-rich mud layers comparable to that in the North Pacific Ocean have
been recognized [5,6].

In this study, based on the ichthyolith stratigraphy, we constrained the depositional age of high-grade
REY-rich mud layers at the IODP Sites U1366 and U1370 that were drilled in the South Pacific Gyre [7].
Ichthyolith is a type of microfossil of fish teeth and denticles, which remains well even in deep-sea
sediments beneath the carbonate compensation depth (CCD). Therefore, it has been used for age
determination of pelagic clay with a paucity of typical age-diagnostic microfossils such as foraminifera or
radiolaria [8]. We determined the depositional age of the high-grade REY-rich mud layers based on
identification of more than 700 ichthyoliths contained in the sediments at Sites U1366 and U1370 and
collation of them with the already known taxa associated with the ages. Based on the age data, we also
located the depositional area of the layers by backtracking of plate motion. Consequently, we revealed
that the depositional area of REY-rich mud during the Paleogene was significantly extended to the south
of the present one. Moreover, based on the constrained depositional age, we suggest that the period of
high-grade REY-rich mud deposition in the South Pacific Ocean likely continued for up to 50 million years,
which is much longer than that in the North Pacific Ocean.
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