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Lithofacies and Fission-track Ages of Drilling Core from Okogashima Island
—Implication for the Eruption History of Southern Margin of Aira Caldera —

Kuniyuki FURUKAWA*, Takeshi Sarto*, Hiroki KAMATA*, Tohru DANHARA™,
Daisuke MIkr™* and Kazuhiro ISHIHARA®*

The drilling core (501.9 m in depth) has been obtained from Okogashima Island located in southern margin
of the Aira caldera at northern end of Kagoshima Bay in southern Kyushu. The core reveals detailed eruption
history prior to the Aira pyroclastic eruptions about 25,000 years ago by descriptions of lithofacies and fission-
track dating. The three types of lithofacies are identified in the drilling core. They are (1) 2-8 m in depth:
pyroxene andesite; (2) 8-253.2 m in depth: the Okogashima rhyolite lava flow; (3) 253.2-501.9 m in depth:
pyroclastic materials. This study focuses mainly on pyroclastic materials, which have not been described yet. The
pyroclastic materials in lower levels are composed mainly of tuffaceous sand with cross lamination, containing shell
fossils. They also contain pumice-concentration zone and welded tuff, indicating explosive eruption. The
pumice-concentration zone occurs in 326-340 m (unit A), 354-360 m (unit B), 425-427 m (unit D), 449-450 m
(unit E), and 478-497 m (unit F), while the welded tuff occurs in 360-380 m (unit C). The fission-track ages of
around 0.4 Ma from the units B and C indicate that the deposits were erupted prior to the Aira pyroclastic
eruptions. Therefore, this drilling core shows that at least sixth pyroclastic eruptions are identified in southern

060 4914970

O* .0 00 O*xe0 O 0O O**

margin of the caldera prior to the Aira pyroclastic eruptions.
Key words: Aira caldera, drilling core, fission track, welded tuff, Yoshino pyroclastic flow
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Fig. 1.

Okogashima Island (star symbol) is located at the southern margin of the Aira caldera. Inset figure shows

the location of the studied area. The triangle is the summit of Sakurajima. The broken line indicates the
rim of the Aira caldera (Matumoto, 1943). The dotted area shows distribution of Yoshino pyroclastic flow
(modified from Sudo et al., 2000b), and cross indicates sampling point.
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Fig. 2. Schematic section through the Okogashima

boring core. The six eruption units (unit A
to F) are recognized in the drill core below
the Okogashima rhyolite. The fission-track
ages are shown beside the schematic section.
The fission-track ages with asterisk are
regarded as anomalous age data (Refer to the
text for details).
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Fig. 3. Representative core samples. (A) Pumice concentration layer of unit B. This part is almost composed of
pumices with<<3 cm in diameter. The matrix part is composed of altered yellow pumices and rock
fragments. (B) Welded tuff of unit C. This deposit shows eutaxitic texture originated from glassy pumice

lenses.
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Fig. 4. Histogram of refractive index of volcanic glass and orthopyroxene and volume ratios of heavy minerals in
the unit A to F from the Okogashima drill core and Yoshino pyroclastic flow. Opx: orthopyroxene, Cpx:
clinopyroxene, GHb: green hornblende, Opq: opaque mineral, Cum: cummingtonite, Zr: zircon, Bt: biotite,

Ap: apatite.

Table 1. Fission-track data of zircons from the okogashima drill core and Yoshino pyroclastic flow
) @ B2 ® ©. . ®, ®
Nowof Spontateous Induced ) Dosimeter v
Sample name mineral - 0, o Pr(x%) 04 Ny r content Agex] 0 (Ma)
g (em? N (em? ® et opm)
unit 8 zr 30 337 x104 21 269 x106 1677 35 8016 2052 0348 260  0.37 + 0.08
unit € zr 30 805 x103 4 7.26 x10°5 361 98 8015 2052 0231 70 033 * 0.17
unit € zr 30 316 x104 18 118 X106 672 53 8014 2051 -0.213 110  0.80 * 0.19
unit F 7 30 1.00 x104 3 119 x10¢ 359 35 8012 2051 0064 110 025 * 0.14
Yoshino pyroclastic flow Zr 30 1.06 x10* 7 6.07 x10° 402 93 8.011 2051 0.427 60 0.52 *= 0.20
(1) Analysed mineral ~ Zr : zircon. @) Age: T=(1/Ap)* I n(l+Ap- & “(p/p) " Pl

(2)Pr(x?) : probability of obtaining the X * value for v degrees of freedom (v = number of crystals-1) (Galbraith, 1981).

(3) Ages were calcurated using a dosimeter glass NIST-SRM612.

(4) Zircon grains were irradiated using TRIGA MARK 11 nuclear reactor of St Paul's University (Rikkyo Daigaku), Japan.

(5)r : correlation coefficient between o ¢ and ;.
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(DEmor: gp=TX[I/EN#I/INH/ENHT (/L))

(8)The total decay constant of **U : A, =155125%10""yr".

(9)Zata value: { =372+5 (Danharaet al., 1991).
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