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Prediction of Palaeoenvironment and Geologic Stratigraphy after Pleistocene in the Wes

ern Seto Inland Sea
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Application of the finer-separated illite in fault gouge for K-Ar dating
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Zircon thermochronology of fault zones:A case study of the Okitsu region, Shikoku Is-

land
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Quantitatively understanding of heat generation and transformation associated with faulting is a key to understand not onl
dynamics of faults but also heat budget, temperature structure and range records. To understand thermal history along faults, ge
logic thermometers such as thermochronometers, homogenization temperatures of fluid inclusions and vitrinite reflectances ha
been used. Zircon fission-track thermochronology has been one of the most powerful tools to reveal thermal history along fault
(e.g., Murakami et al., 2004; Tagami and Murakami, 2007). Zircon fission-track thermochronology has advantages as below: (1
fission tracks are annealed only by heating, (2) zircon is physically robust and chemically stable and can occurs along fractur
zones, and (3) short-term annealing kinetics of zircon fission tracks is well understood based on laboratory experiments.

In the Okitsu region, annealed ziercon fission tracks were observed for all samples collected across the fault. This observatic
is consistent with results of ZFT analysis reported by Sato (2004 MS) and Inoue (2010 BS). It implies that wide area along the
fault was heated.
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Thermochronology of bentonite
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Bentonite consists mainly of montmorillonite and caused by diagenesis or hydrothermal alteration of tuff rock. In the geologi-
cal disposal of high-level radioactive waste, compacted bentonite is planned to be used as the covering of carbon steel overpac
However, Fe(ll)-bearing fluid originated from carbon steel may cause the alteration of bentonite. To predict what will happen in
nature, natural analog study in the field where bentonite was altered by iron in nature is important. In Kawasaki and Shirosak
bentonite deposit, northeast Japan, one can find the greenish veins which may indicate the presence of interaction between ir
bearing fluid and bentonite. To discuss the alteration temperature and period of bentonite, eruption event of parent rock of ber
tonite and formation event of bentonite, samples (greenish vein, altered bentonite, unaltered bentonite, original tuffaceous roc
found in bentonite and so on) were collected, and fission track (FT) and 238U-206Pb dating were applied.

Apatite FT age could be calculated from samples both Kawasaki and Shirosaki deposit except for samples bearing no apati
grains. However, apatite FT age derived from most of the samples have large error because of small amount of apatite grains al
low track density caused by relative low 238U content. Zircon FT and 238U-206Pb age was calculated for 6 samples (greenis
vein, unaltered bentonite and original tuffaceous rock for each deposit). Samples from Kawasaki deposit were additionally FT
dated by conventional method using neutron irradiation after FT dating using LA-ICP-MS. Apatite FT length data of all samples
was not enough to discuss the thermal history of bentonite in detail, although 252Cf irradiation method was used. Because sar
ples from Shirosaki deposit contained small amount of apatite grains and apatite FT length data, it is difficult to discuss in detai
using analyzed data derived from Shirosaki samples.

Apatite from bentonite samples in Kawasaki deposit may indicate 238U diffusion or crystal dissolution and recrystallization
process. Timing of these processes was probably consistent with formation of bentonite. Considering the results of this study ar
previous study, if 238U diffused, formation age, temperature and period of bentonite was estimated at about 15Ma, 46-480C an
more than 1m.y. If apatite dissolved and recrystallized, alteration temperature and period of bentonite was estimated at about le
than 1000C and more than 1m.y. It may be considered from distribution of 238U-206Pb age that mixing of different rock into
parent rock prevented parent rock from bentonite formation.

Two FT datings of same apatite grain from Kawasaki deposit using LA-ICP-MS and neutron irradiation indicated different
FT age. Because this may suggest significant problem of FT dating using LA-ICP-MS, further discussion about this result is
required.
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Pb-Pb dating of Middle Permian carbonate rocks from an accretionary complex in Kyushu

Japan
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Pb isotope data and a resulting age are obtained on Guadalupian (Middle Permian) carbonate rocks from Kamura, N-Chichik
belt, in Kyushu. The study section is composed of the Guadalupian Iwato Formation and Lopingian Mitai Formation, spanning
across the Guadalupian and Lopingian (G-L) boundary characterized by a major biotic crisis. Because the limestone in Kamur
area primarily deposited on ancient mid-oceanic seamount, it does not contain any zircons or appropriate minerals for isotopi
dating. Direct Pb-Pb dating of carbonate rocks provides a useful tool to constrain the age of the Middle-Upper Permian sedi
mentary sequence where no volcanic beds are available for isotopic dating. We analyzed 11 samples of fine-grained limeston
in bulk from the Upper Iwato Formation that is constrained to the Capitanian interval (265.8-260.4 Ma), Guadalupian, by fusu-
lines. The limestones yielded Pb-Pb isochron ages of 252 +- 24 Ma that is interpreted to date the time of early diagenesis &
it correspond to the published biostratigraphic age. The data points form a reasonably good linear array, and the geologicall
meaningful age could be obtained for the Permian limestones as an application to the youngest limestones of the previous work
despite relatively high age uncertainties.
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Merits of LA-ICP-MS U-Pb zircon dating method: From two case studies
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3D subtraction imaging and U, Th concentration measurement of single grain of zircon
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