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Stratigraphic Variations in Grain-size Characteristics of Pyroclastic Fall Deposits
During the 2011 Subplinian Eruptions of Shinmoedake, Kirishima Volcano, Japan

>k . skk
Yu IrtyamA™ and Atsushi TORAMARU

Shinmoedake volcano, one of the eruption centers of the Kirishima volcano group in SW Japan, exhibited three
subplinian eruptions in January 2011. This series of eruptions were well observed, and almost all the relationships
between the eruption times and pyroclastic fall deposits have already been reported. However, stratigraphic boundary of
the first and the second subplinian eruptions remained unclear. In order to distinguish the deposits into two sections
corresponding to these two subplinian eruptions, we carried out grain size analysis with higher time resolution. We
collected samples at 3 localities, Takachiho-gawara (Tg: 2.7 km SE), Miike elementary school (Mk: 7.9 km SE), and
Natsuo elementary school (Nt: 11.3 km SE). Our measurements of stratigraphic Md¢ variations show two clear peaks at
Tg (Mde¢: -3.4~-1.2) and Mk (Md#: —1.0~~-1.5), but only one gentle peak at Nt (Md#: —0.7~+1.5). At all localities,
Mdg peaks appear at almost the same stratigraphic position, and the farther the distance from the vent is, the finer the
peak Mdg¢ values is. Assuming that a single plinian eruption makes a single Mds peak through the deposit, we inferred
that our analyzed deposits correspond to the first two subplinian eruptions (the thickness ratio of the first and the second
subplinian deposits is 7:3~6:4). We found that dominant grain sizes vary with time from fine at the initial stage, coarse
at the climax, and fine during the final stages of a single subplinian eruption deposit. Pyroclastic fall deposits were
subjected to the compaction effect for one year after deposition.

Key words: Shinmoedake volcano, Kirishima volcanoes, pyroclastic fall deposit, stratigraphic variation of grain-size
distribution
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Fig. 1. Index map of Shinmoedake volcano at Kirishima volcanoes, Japan, and sampling sites of the 26-27
January 2011 pyroclastic fall deposits. Tg: Takachiho-gawara (2.7 km SE), Mk : Miike elementary school
(7.9km SE), Nt: Natsuo elementary school (11.3km SE).
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Temporal variation of column height observed by echo sounding (Shimbori and Fukui, 2012a).
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Fig. 3.
(JST)~23:00 on 26™ January. Fig. 3B: 00: 00-08:00 on 27™ January. Circles show expanding
eruption ash cloud from the vent. First and second subplinian eruptions are shown in Figs. 3A and 3B
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First subplinian eruption (SP1)

Satellite images of the 2011 Shinmoedake subplinian eruptions (JMA data). Fig. 3A: 15:00

respectively. The expanding center angle of first subplinian eruption above the vent is smaller than that

of second subplinian eruption.
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Fig. 4. Photographs of the 2011 Shinmoedake eruption deposits. A : Pyroclastic fall deposits at locality
Mk-a (7.9 km SE). B: Pyroclastic fall deposits at locality Nt (11.3 km SE). C: Pyroclastic fall deposits
at locality Mk-b (7.9 km SE). D: Pyroclastic fall deposits at locality Tg (2.7 km SE). Corresponding
stratigraphic columns are shown in the left (A or B), the middle (C), and the right (D) of Fig. 4E.
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Fig. 5. Definitions and positions of separated layers in pyroclastic fall deposits of the 2011 Shinmoedake

eruptions at Kirishima Volcanoes. The corresponding lines of the boundary between Unit 2 and Unit 3

include ambiguity due to sampling sections.
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Fig. 6. Grain-size histograms coarser than 2 ¢ of respective samples from the 2011 Shinmoedake deposits.
Layer 22-24 samples are not analyzed because they are produced after 3™ subplinian eruption.
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Fig. 7. Stratigraphic variations of Mdy and o of the 2011

Shinmoedake eruption deposits. Characteristics of strat-
igraphic variations of Mdy show two peaks (positions
of arrows) at Tg and Mk, and one weak peak at Nt,
which corresponds to positions of materials consisting
of coarsest grains. The circle in Fig. 7A corresponds to
the peak position of 0y at Tg.
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Fig. 8. Normalized stratigraphic variations in Mdg and 0
of pyroclastic fall deposits associated with the 2011
Shinmoedake eruptions at Kirishima Volcanoes. The
boundary between 1° and 2™ subplinian eruptions is
shown as gray-shaded area.
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