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Geochemical identification of projectile from the Upper Triassic ejecta deposits in Japan
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Our previous studies have revealed that the Sakahogi section in central Japan contains an impact ejecta layer in the Late
Triassic, which was derived from an extraterrestrial impact event. This ejecta layer is characterized by platinum group element
(PGE) positive anomalies and Os isotope negative excursion together with enrichments in Ni and Cr, and abundant occurrences of
Ni-rich magnetite grains and microspherules. PGE anomalies in the Late Triassic sediments were also discovered from deep-sea
claystone layers at three bedded chert sections in southwest Japan as follows: (i) Unuma section in the Inuyama area, Mino Belt,
(ii) Hisuikyo section in the Kamiaso area, Mino Belt, and (iii) Enoura section in the Tsukumi area, Chichibu Belt. Combined
PGE and various isotope data from these ejecta layers are insightful so as to identify the meteoritic material which has caused
the Late Triassic impact event. Here we report the PGE element ratios, and Cr and Os isotope compositions of these ejecta layers
to understand the projectile component.

The Ru/Ir and Pt/Ir ratios of all the claystone samples from the study sites are plotted along the mixing line between chondrites
and upper continental crust. Although a chondrite cannot be distinguished from iron meteorites by using PGE/Ir ratios, the
claystone layers show Cr/Ir ratios between 104 to 105, indicating that the claystone layers are clearly contaminated by chondritic
material. The Os isotope compositions (187Os/188Os ratios) in the claystone have a narrow range from 0.126 to 0.128 and
these values are well similar to those of chondrites. The Cr isotope data are useful to identify the extraterrestrial components
in the ejecta deposits because meteorites of different classes have a distinct54Cr isotope anomaly. The presence of positive
ε54Cr anomaly in all claystone samples strongly suggests that a carbonaceous chondrite-like material was involved in the studied
ejecta layers. Consequently, these geochemical lines of evidence indicate that the Upper Triassic ejecta layers in the Japanese
accretionary complexes have been most likely derived from a carbonaceous chondrite.
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