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Change of magmatic systems of Sakurajima volcano
-analysis of tephra samples since Aira caldera-forming eruption-
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Synopsis

Sakurajima volcano repeated plinian eruptions since 26,000 yBP and at least 17 tephra
layers (P1~P17) are recognized after Aira caldera-forming eruption of ca.29,000 yBP. We
took tephra samples from two boring cores at Skm southeast and 10km east of the volcano,
and analyzed petrography, mineral chemistry, matrix glass and melt inclusion chemistry.
The main conclusions are as follows. (1) Tephra samples of each eruption stage of
Sakurajima volcano (Older Kitadake stage of P17-15, Younger Kitadake stage of P14-P5
and Minamidake stage of P4-P1) should be produced by magma mixing, and assemblages of
end-member magmas are different in each stage. (2) Dacitic and andesitic magmas related
to the eruptions of all stages. (3) Dacitic and andesitic magmas changed to new ones in each
stage. (4) Effect of rhyolitic magma of Aira caldera-forming eruption can be found in Older
Kitadake stage.
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Fig. 1. Index map of Sakurajima volcano and
locations of boring sites.
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Fig. 2. Columnar sections of boring cores.

Locations of boring sites are in Fig. 1.
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Table 1. Characteristics of juvenile materials from Sakurajima volcano and Aira caldera-forming eruption.

stage unit age core_Max. size (mm) _colour of juveniles  phenocryst mode (wt%) phenocryst assemblage
Pl 1914 AD A 12 white 15~30* pl>opx, cpx>mt (ol)*
Minamidake P2 1779 AD A 2 white 15~25% pl>opx>cpx>mt*
P3 1471 AD not collected 5~15% pl>opx>cpx>mt*
P4 764 AD A 6 yellow 10~25%* pl>opx, cpx>mt (ol)*
P5 5.6 cal ka B 10 yellow 32 pl>opx>cpx>mt>il
P6 3.8 cal ka not collected
pP7 5.0 cal ka A 10 yellow 26 pl>opx>cpx>mt>il
P8 6.5 cal ka A 20 white-yellow 30 pl>opx>cpx>mt>il
Younger P9 7.5 cal ka not collected
Kitadake P10 7.7 cal ka not collected
PI1 8.0 cal ka B 3 yellow-orange 30 pl>opx, cpx>mt, il
P12 9.0 cal ka B 40 yellow 24 pl>opx>cpx>mt>il
P13 10.6calka AB 30 yellow 18 pl>opx>cpx>mt>il
P14 128 calka  AB 50 yellow-orange 26 pl>opx>cpx>mt>il
Older P15 24calka AB 7 orange 6 cpx>opx>pl>qz, ol, mt
Kitadake P16 25cal ka AB 3 orange nd. cpx>opx>pl>qz, ol, mt
P17 26calka  AB 15 orange 6 cpx>opx>pl>qz, ol, mt
AT/ A-Ito AB >30 white 10~20%* pl>qz>opx>mt>il**
A-Km AB >100 white 17 pl>qz>opx>mr>il
Aira Caldera A-Tm 29calka  AB >80 white 10~15%% pl>qz>opx>mt>il**
A-Tr A >80 white 10~15%% pl>qz>opx>mt>il+*
A-Os A nd. white 10~20%* pl>qz>opx>mit>il**
*recalculated from Togashi et al. (2007)
**Bando and Nakagawa (2008)
n.d.: not determined
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Fig. 3. Histograms of core compositions of phenocrysts in juvenile materials of Younger

Kitadake and Older Kitadake stages.
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Fig. 6. Characteristics of mixing component magmas of each eruption stage

(Minamidake, Younger Kitadake, Older Kitadake and Aira caldera-forming eruption.
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Fig. 8. Crystallizing temperature of pyroxenes and oxides in each eruption of
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