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Reliable reconstruction of geohistory is of primary importance to better envision the present and future of the
Earth. Geochronology and isotope geology play major roles in the reconstruction. This session offers an
opportunity to present the results of fundamental studies, including the developments / improvements of
analytical methods and age calibration, as well as applications to the Earth and planetary materials. We
particularly focus on: (1) radiometric dating, bio-stratigraphy, magneto-stratigraphy and stable isotopic time
series that provide the age information, (2) radioisotopes and stable isotopes widely employed for analyzing
the Earth and planetary systems and (3) hypothesis and numerical modeling that utilize / assimilate the age
and isotopic data. We also welcome contributions that integrate a variety of relevant disciplines.
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Fission-track (FT) thermochronometry has been one of the most useful methods to reconstruct the lowtemperature thermal history of the rocks [1]. With such data we can estimate the time of geological events
accompanied by a change of temperature, such as erosion and denudation of mountains [2] and slips of fault
zones. FT analysis is generally applied to apatite and zircons with closure temperatures of 90-120℃ and 330350℃ respectively [1]. We attempt to establish FT analysis on monazite because monazite FT system is
known as a lower-temperature thermochronometer with the estimated closure temperature of 50&deg;C or
lower [3]. Monazite contains substantial amount of rare-earth elements (REE), such as Gd and Sm. These
REEs cause neutron self-shielding and nuclear heating during irradiation, which has been a major challenge
in practical application of monazite FT dating [4]. For the calculation on the FT ages we need to measure the
track density and the uranium concentration. However, uranium concentration is conventionally measured by
using the external detector method (EDM) which utilizes irradiation of thermal neutrons. In recent years,
application of LA-ICP-MS has made it possible to measure the uranium concentration [5] without the
irradiation of the neutrons in the crystal. On the other hand, annealing kinetics of the monazite FT system has
not been well determined because laboratory studies using induced tracks are difficult due to the problem of
the heat generation during irradiation; annealing kinetics of a FT system is generally studied based on
measurements of induced tracks annealed under well-controlled time-temperature conditions. Hence, in this
study, we try to estimate the long-term annealing kinetics of the monazite FT system, based on the depth
(temp) vs FT length profile by utilizing the boring core samples of Toki granite from Gifu prefecture, central
Japan. We collected unaltered intact granitites from ~1,000-m-deep boreholes [6] at ~100 m intervals. In the
first step, we are establishing efficient procedures of separation of monazite. In this presentation, we are
planning to report the results of the mineral separations, preliminary experiments of monazite FT, and future
prospects.
* E-mail: shishikura.ai.74e@st.kyoto-u.ac.jp
[1] Reiners, P.W. et al. (2005) Reviews in Mineralogy &Geochemistry, Vol. 58, pp. 1-18.

©Japan Geoscience Union
- E_SGL30-P10 -

Japan Geoscience Union Japan Geoscience Union Meeting 2018

[2] Reiners, P.W. &Brandon, M.T. (2006) Annu. Rev. Earth Planet. Sci., Vol. 34:, pp.419-466.
[3] Weise, C. et al., (2009) Chemical Geology, Vol. 260, pp. 129-137.
[4] Gleadow, A. et al. (2005) Geochimica et Cosmochimica Acta, Vol. 60 (suppl.), 21.
[5] Hasebe, N. et al. (2004) Chemical Geology, Vol.207, pp. 135-145.
[6] Yuguchi, T. et al. (2017) Island Arc, 26, issue 6.

©Japan Geoscience Union
- E_SGL30-P10 -

