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Genetic Relationships of the Compositionally Diverse Magmas

from Aso Post-caldera Volcanism

Masaya MIYOSHI�, Toshiaki HASENAKA��and Takashi SANO���

Between ,1* and 3*ka, Aso volcano produced four large caldera-forming pyroclastic flows, all of which
probably derived from a single zoned magma chamber, as suggested by previous geological and geochemical

studies. On the other hand, after 3*ka, for the post-caldera activities, it is di$cult to create a wide compositional
range of post-caldera magmas from a single magma chamber model, when the following observations are

considered. (+) Seven distinct magma groups with distinct petrographic and compositional characteristics are
found ; �. ,px-rhyolite,�. bt-rhyolite,�. hb-dacite,�. ,px-dacite,�. aphyric andesite,�. porphyritic andes-
ite, �. basalt-basaltic andesite. (,) Incompatible trace element plots show that the seven magma groups were
formed by at least four end-member magmas that do not show parent-daughter relationships. (-) Vents
extruding basaltic magmas are centered in the caldera, whereas those extruding andesitic, dacitic, and rhyolitic

magmas are distributed around them. These observations indicate that several (at least four) magma chambers

are developed during the post-caldera activities, and that the compositional diversity of the magmas can be

explained by magma mixing among the end-member magmas in addition to fractional crystallization.

Key words : Aso caldera, post-caldera volcanic products, compositional variation of magma, vent distribution
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Fig. +. Index map of the Beppu-Shimabara graben

(Matsumoto, +313) in the central Kyushu and

the volcanic front (broken line) associated with

the subducting Philippine Sea Plate. Shaded

circles indicate large calderas in Kyushu. Open

triangles show active volcanoes.
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Fig. ,. Block diagram showing the history of the development of Aso volcano. This diagram is based on Ono

and Watanabe (+32/), Watanabe (,**+), Masuda et al. (,**.) and Miyabuchi et al. (,**.).
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Table +. Modal analyses and averaged grain size of plagioclase phenocrysts of representative

rock samples from each group in the post-caldera stage of Aso volcano.

Abbreviations ; Otg�Otogase ; Tkn�Takanoobane ; Hnt�Hontsuka ; Ttn�Tateno ; Swt�Sawatsuno ; Ngn�
Nagano ; Hks�Hakusui ; Kss�Kusasenrigahama ; Tch�Tochinoki ; Krs�Karisako ; Ebs�Eboshidake ; Okm�
Okamadoyama ; Ymn�Yomineyama ; Akm�Akamizu ; Nrd�Naraodake ; Tkd�Takadake ; Mry�Maruyama ;
Ojd�Ojodake ; Kmt�Kometsuka ; Kkm�Kamikometsuka ; Ksh�Kishimadake ; Aks�Akase ; Mtn�Matsunoki ;
Ysh�Yoshioka ; Ayg�Ayugaerinotaki ; Nkd�Nakadake. (W)�welded pyroclastic rock ; (C)�central cone ;
(O)�old volcanic edifice ; (Y)�young volcanic edifice ; (YP)�youngest pyroclastic cone ; ol�olivine ; cpx�
clinopyroxene ; opx�orthopyroxene ; bt�biotite ; pl�plagioclase ; opq�opaque minerals ; gm�groundmass ; ph�
phenocryst. Names of volcanic products are based on Ono and Watanabe (+32/), Watanabe (,**+), Masuda
et al. (,**.), and Miyabuchi et al. (,**.). ASK,+1, ASK-.0- : Drilling core samples from Takanoobane volcano.

They were provided by Aso Volcanological Laboratory.
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Table ,. Major and trace element data for samples from post-caldera volcanic stage of Aso.
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Table ,. (continued)
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+3,*, ASK+31+, ASK+333 : Drilling core samples from Takanoobane volcano. They

were provided by Aso Volcanological Laboratory.

Table ,. (continued)
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Fig. .. (a) Phenocryst abundances vs. SiO, contents for the seven groups from Aso volcano. (b) Averaged grain

size of plagioclase phenocryst vs. SiO, contents for the seven groups from Aso volcano.

Table -. Criteria for classifying the post-caldera volcanic products into seven groups.
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Fig. /. Microscopic photographs of the post-caldera volcanic products. (a) Plagioclase phenocryst with corroded

rim in Otogase lava. (b) Mingling texture in Tochinoki lava. (c) Irregular-shaped aggregate of small

plagioclase fragments indicated by the surrounding dashed line in Naraodake lava. (d) Opx phenocrysts

surrounded by cpx in Kishimadake lava. The areas surrounded by the dashed lines indicates opx phenocrysts.

(e) The coexistence of plagioclase phenocrysts surrounded by dusty zones and those having clear rims in lava

from Nakadake old volcanic edifice. (f) Hornblende phenocryst surrounded by opacite rims in Ayugaerino-

taki lava.
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Fig. 1. Rb-Nb and Rb-Zr diagrams for the seven groups from Aso volcano. Shaded areas show the

compositional ranges formed by simple fractional crystallization. Symbols are the same as Fig. 0.
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Fig. 2. Parent-daughter relationships among the seven groups of post-caldera volcanic products. Open circle�
parent-daughter relationship ; Cross�not in parent-daughter relationship ; Open triangle�unclear.
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Fig. 3. Distribution map of the intra-caldera vents indicating that younger basaltic products were erupted from

the central vents of the caldera area surrounded by dotted line. ¨+ indicates the possible vent of Otogase

lava and ¨, indicates the possible vent of Nagano lava, both as suggested by Miyabuchi et al. (,**.).
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