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Eruptive History of Ikeda Volcano, Ibusuki Area, Southern Kyushu, Japan

Hirohito INAKURA™, Hideto NArRUO™ *, Mitsuru OKUNO and Tetsuo KoBAYASHI

We made a detailed geological study to understand the eruptive history of the Ikeda volcano, which includes the
Ikeda caldera, maars and lava domes. The pre-caldera activity began at about 20 calkBP with the Iwamoto ash fall
deposit. The Senta lava was also effused before the Kikai-Akahoya tephra (7.3 calkBP). The caldera-forming eruption
began at 6.4 cal kBP with a phreatic explosion that produced the Ikezaki ash fall and surge deposits. This was soon
followed by the magmatic eruptions that produced the Osagari and Mizusako scoria fall deposits and the Ikeda pumice
fall deposit. During the climactic stage, the Ikeda ignimbrite was erupted and covered portions of the coastal area.
Immediately after the caldera-forming event, four maars were formed along the fissure vent southeast of the caldera. The
Yamagawa maar, which is the largest and is located at the southeastern end of the fissure vent, erupted a pumiceous base
surge (the Yamagawa base surge), while the other maars ejected small amounts of accessory or accidental materials.
During the late stage of the Ikeda eruption, a phreatomagmatic eruption occurred at the bottom of the caldera floor,
which formed the widespread Ikedako ash fall deposit. The central lava dome was formed during the late stage of this
eruption. After the Ikedako ash fall, secondary explosions of the Ikeda ignimbrite occurred mainly along the coastal
area, generating small base surge deposits. About 2,000 years after the caldera-forming eruption at 4.8 cal kBP, new
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magmatic activity began on the margin of the caldera rim, and formed the Nabeshimadake lava dome.
Key words: Ikeda caldera, caldera-forming eruption, ignimbrite, secondary explosion
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Fig. 1.

Index Maps. (A) Distribution of caldera volcanoes in southern Kyushu, (B) Topographic map of the Ikeda

caldera and surrounding area. The circled numbers indicate the locations of the columnar sections in Figs. 4

and 5. The contour interval is 50 m.
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Fig. 2. Geological map of the Ikeda caldera and surrounding area modified from Ui (1967), Nagaoka (1988), and
Kawanabe and Sakaguchi (2005).
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Fig. 4. Columnar sections of the outcrops around the Ikeda caldera. The locations are shown in Fig. 1B. The grain

size at each position is indicated at the bottom of the columnar section. Values are in millimeters.
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Fig. 7. Photograph of the geological profile at the
Mizusako archaeological site. The Kikai-Akahoya
tephra (K-Ah), Sakurajima-Satsuma tephra (Sz-S), and
Iwamoto ash fall deposit (Iw) are clearly intercalated
by paleosol. The scale segments are 20 cm.

T

Fig. 8. Photograph of the Ikezaki ash, which is divided
into three subunits. The scale segments are 10 cm.
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Fig. 9. Photograph showing the occurrence of Osagari
scoria fall deposit (white arrows) scattered in the
Ikezaki ash fall and surge deposits (Ik-lkz). The
scale segments are 10 cm.

Fig. 10. Photograph of the Ikeda ignimbrite (Ik-Pfl) at a
littoral area (Fig. 5, Loc. 12). The Ik-Pfl is frequently
divided by thin sandy (or crystal- and lithic-rich) layers
(white arrows).
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Fig. 11. Photograph of the Chogamizu pyroclastic deposit Fig. 14. Photograph of the Nabeshimadake tephra (Nb)
(Ik-Cg) at Chogamizu (A) and a charred tree trunk in and underlying Ikedako ash fall deposit (Ik-Ika). A
the deposit (B). large slump structure (black dotted line) is seen in

the Ik-Ika.

Fig. 12.  Photograph of the Yamagawa base surge deposit Fig. 15. Photograph of the Fushime base surge deposit
(Ik-Ybs) underlain by the lkeda pumice fall deposit (Ik-Fbs) at Fushime derived from littoral explosions
(Ik-Pfa) about 2 km north of the Yamagawa maar. of the Ikeda ignimbrite. Sag structures are observed

in some horizons of the deposit.

Fig. 13. Photograph of a thick Ikedako ash fall deposit (Ik- Fig. 16. Photograph of a secondary explosion vent.
lIka) at Senta. Disturbed structures such as slumping Blocks of Ikeda ignimbrite (Ik-Pfl) and Ikedako ash
(black dotted line) and clastic dikes (white arrows) are fall deposit (Ik-Ika) filled the vent.

formed in the ash deposit.
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Fig. 18. Relationship between crater diameter and ejecta
volume (Sato and Taniguchi, 1997). The ejecta volumes
of the Matsugakubo, Ikezoko, and Unagiike maars are
uniformly plotted as 0.0001 km?>.
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