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It is a very important issue to assess the three-dimensional (3D) distribution of an
uplift rate of Japan in the late Quaternary to evaluate the Quaternary tectonics. For
quantitative estimation of uplift rate, the terrace to terrace (TT) method was proposed
by Yoshiyama and Yanagida (1995). To estimate the uplift rate in an inland area by the
TT method, the relative height (TT value) between the one surface correlated to Marine
Isotope Stage (MIS) 6 and the other correlated to MIS 2 is regarded as the uplift that
has occurred for approximately one hundred thousand years. In the application of this
method in practice, the emergence ages of the two terraces must be dated.
Unfortunately it is often difficult to determine these ages, because "C dating has a
rather limited age range (~40 ka) and age known layers such as the marker tephra are
poorly distributed in and/or on the fluvial terrace sediment. However, OSL dating
method is widely applicable because it can be applied to common mineral grains
(quartz and feldspar) present in the sediment, it has a large potential age range (often
beyond ~100 ka) and the derived ages do not need calibration. If an accurate OSL age
can be obtained from fluvial terrace sediments, this would be a major help in
determining the uplift characteristics in an inland tectonically active area such as
Japan.

Luminescence dating method makes use of the phenomenon that radiation defects
by natural radiation exposure are accumulated in crystals such as quartz and feldspar.
These radiation defects increases as the burial time goes on, but they are released and
reset when the minerals are exposed to daylight during transportation and deposition.
This phenomenon is called ‘bleaching’. OSL ages can be obtained to divide equivalent
dose (D, Gy) by annual dose rate (Gy/y).

As to methods of OSL measurement, MAAD method had been mainly used until
1990s. However, after 2000, SAR method determination has been developed and
widely used. This method is applied to sediments and successful results are obtained
by many authors. Tanaka et al. (2001) were the first to carry out OSL dating for fluvial
terrace sediments in Japan, obtaining the OSL age good agreement with the
stratigraphic age. However, problems have been reported for quartz originating from
mobile belts (e.g. Preusser et al., 2006). Japan is located in archipelago, and it is also
reported that the OSL ages of quartz grains extracted from a tephric loess were
severely underestimated due to a short lifetime of the signal and the anomalous fading
(Tsukamoto et al., 2007). However, characteristics of quartz OSL components in
Japanese sediments remain poorly known and it is not yet clear whether reliable

luminescence ages can be derived. Therefore, the objective of the thesis is to
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investigate applicability of OSL dating methods to sediments collected in Japan.

In this thesis, three main issues are addressed after introduction (chapter 1), the
principle and methodology of OSL dating (chapters 2 and 3) are described. First of all,
it is important to investigate whether or not characteristics of the quartz OSL signal
depend on the source rocks, and whether or not the characteristics affects the use of the
SAR method. In chapter 4, OSL signals from modern coastal sediments derived from
different source rocks are investigated, and the implications of these observations for
dating are also discussed. Secondly, signal resetting of fluvial sediments is important to
the accuracy of OSL ages; this is assessed in chapter 5. The quartz OSL residual doses
from modern fluvial sediments were investigated to check the OSL signal resetting.
Thirdly, it is important to find the most suitable OSL method for Japanese samples,
these commonly do not show a strong fast component. In chapter 6, quartz OSL
equivalent doses and ages derived from 3 different measurement procedures (MAAD,
SAR, SARA) are compared with stratigraphically estimated ages. In the last study
(chapter 7), a comparison of quartz OSL and potassium-rich feldspar (K-feldspar)
IRSL dating of marine deposits from the Anden Coast in Oga Peninshula, Akita
Prefecture is presented. For this set of samples, two tephras intercalated in the
sediment succession were used as independent age control, and the reliability of the
different method is discussed. All findings are summarized in chapter 8 and discussed
with respect to the subject, whether OSL dating can be broadly applied to Japanese
sediments.



