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Fission track ages from accretionary complexes of Cretaceous Shimanto Belt
in the Kii Peninsula, SW Japan.

Hiroto Ohira*, Misato Kasai*, Daisuke Yamamoto** and Akira Takasu™

Abstract

Zircon fission track ages were measured for sandstones from the Hanazono, Yukawa, Miyama and Ryujin complexes
of the Cretaceous Shimanto belt in the western part of the Kii region. The obtained FT age and frequency distribution
show various patterns for each complex, probably due to a variety of thermal affect during accretion and exhumation
process. Individual zircon grains from the Yukawa complex (YK-2) retain FT ages older than the depositional age, probably
reflecting their provenance ages. This indicates that the Yukawa complex has not been heated above zircon partial annealing
zone (PAZ) after deposition. The sample from the Hanazono complex (HZ-8) shows a peak of age slightly younger than
the depositional period with small number of grains retaining older ages, reflecting age resetting caused by thermal affect
during accretion process. This type of age spectrum is similar to those of samples from the Miyama (MY-24) and the Ryujin
complex (RJ-7). FT age frequency distribution of the Ryujin complex showing bimodal, suggesting a variety of degree of
age resetting and heating up to temperature around upper limit of partial annealing zone (PAZ) of FT in zircon.
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Fig. 1. Geological map of western part of the Kii peninsula (Suzuki, 2012; Suzuki
and Nakaya, 2012), and sampling localities.
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Fig.2. Correlation of geological units and depositional periods of Cretaceous
accretionary complexes in the Kii peninsula (Suzuki and Nakaya, 2012; Kishu

Shimanto Research group, 2012a).
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Fig.3. Representative zircon crystals mounted on PFA
teflon (YK-2 and RJ-7).
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Fig.4. Representative zircon crystals after etching used for age dating (YK-2, RJ-7,

HZ-8 and MY-24).
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Table 1. Fission track analytical data for zircon.

Sample No.  ps (Ns) pi (Ni) PQP)

Name crys. (x10%cm?  (x10%cm?) %

pd (Nd)
(x10°/cm?)

r U  Apparent age Age frequency Age frequency
ppm (Ma)(xl6) (Ma) s.d.=0.5 (Ma)s.d.=1.0

HZ-8 23 7.266(1693) 3.661(853) 375 2.077(8232)

0.87 228 75.2+3.4 67.5 68

YK-2 30 6.750(5204) 1.938(1494) 0.26 2.117(8388) 0.9 117 134.5+45 130, 260 126.3
MY-24 8 7.566(855) 3.743(423) 0.11 2.076(8235) 0.85 236 76.6+4.8 725,197 69.5,197
RJ-7 37 8.214(4107) 5.008(2504) 16.5 2.117(8363) 0.84 303 63.3+2.0 56.0, 70.8 58.5

Dating was carried out by the external detector method and internal crystal surface was used. Ages were calculated using dosimeter glass NIST-SRM612 and samples were
irradiated at pneumatic tube of graphite facility (Tc-pn) of Kyoto University Reactor (KUR). Zeta value 367.1+4.1 (Ohira, 2004) was used. p=track density; N=total number
of tracks counted; s for spontaneous, i for induced and d for dosimeter; P(3?)=probability of obtaining y* value for v degrees of freedom (where v=number of crystals-1)
(Galbraith 1981); r=correlation coefficient between ps and p;; U=average uranium content. Age frequency are peaks identified on probability distribution of grain-age

histograms, for the cases of s.d.=0.5 and s.d.=1.0 (Hurford, et al, 1984).
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Fig.5. FT age histograms and frequency distribution for each complex. Width of columns of histograms are 4Ma and frequency

distribution curve (probability distributions for each zircon grain age over the total number of zircons) are multiplied by
s.d=0.5 (Hurford et al., 1984). Depositional period for each complex estimated by age diagnostic fossils (Suzuki and

Nakaya, 2012) are shown by shaded zone.
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