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The first 500 million years of the Earth history remain poorly understood. Terrestrial rock records during Hadean era (>4.0Ga)
are scarcely preserved, probably due to surface and/or subduction erosion and intense meteorite bombardment. However, clues
about conditions during this time can be deduced from detrital zircon grains as old as 4.4 Ga preserved in metasedimentary rocks
at Jack Hills in the Narryer Gneiss Complex, Western Australia (e.g. Compston & Pidgeon, 1986; Wild et al., 2001). Jack Hills
metaconglomerates deposited in ca. 3 Ga contain detrital zircons with ages continuously spanning from 3.0 to 4.4 Ga. Previous
investigations of these grains have suggested the existence of a hydrosphere, granitic continental crust, sedimentary cycling and a
thermal excursion by the Late Heavy Bombardment on early Earth (e.g. Valley et al., 2002; Harrison, 2009; Abbott et al., 2012).
Especially, granitic mineral inclusions in Hadean detrital zircons from Jack Hills provide strong evidence for the existence of
granitic crust on early Earth. On the other hand, in-situ U-Pb dating of monazite and xenotime inclusions in 4.25?3.35 Ga detrital
zircons from Jack Hills shows ages with 2.68 Ga or 0.8 Ga, suggesting that the most mineral inclusions are not primary, but
suffered from metamorphic/metasomatic overprint during late stage metamorphism (Rasmussen et al. 2011). These results call
for a reassessment of mineral inclusions in Hadean detrital zircons.

To better understand the nature of earliest crust on the Earth, we focus on apatite mineral inclusions in Hadean detrital zircons.
Chemistry of apatite inclusions in zircon (especially Y2O3 and SrO content) reflects the chemical compositions of the whole
rocks and can characterize the host magma (Belousova et al., 2002; Jennings et al., 2011). We performed U-Pb age analyses
for Jack Hills zircons using LA-ICP-MS, and a total of 103 mineral inclusions was obtained in 315 Jack Hills zircon grains.
The type of inclusions in Hadean zircons identified with EDS and Laser-Raman spectroscopy are as follow; quartz, muscovite,
biotite, apatite, albite and REE oxide (monazite?). Although low-abundance of apatite inclusions in detrital zircons from Jack
Hills compared to those in granitic rocks suggests a secondary replacement on mineral inclusions proposed by Rasmussen et
al. (2011), primary apatite inclusions are observed in detrital zircons from Jack Hills. Most apatite inclusions in zircons show
prismatic morphology with no visible cracks. SrO content in apatite determined by EPMA ranges from below detection limit
(0.03) to 0.1 wt%. Our preliminary data suggest that both mafic and granitic crust contribute for Hadean detrital zircons from
Jack Hills as a source rock. Thus, further geochemical analysis (e.g. oxygen isotopes and Ti-thermometer in zircon, and Pb-Pb
ages of apatite inclusions) are required and should provide significant constraints for the earliest crust on the Earth.
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