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Magmatology of Fuji Volcano

Toshitsugu Fumr™

Fuji volcano has issued mostly basaltic magmas these 100, 000 years since its beginning. The basalt magmas of Fuji
volcano are intensely evolved with FeO*/MgO ratio larger than 1. 6. The basalts show large variation of incompatible
elements concentration without changing in silica content. This trend is quite different from the other volcanoes of Izu
arc, which show gradual increase of incompatible elements with increasing silica. This contrast in compositional vari-
ation could be due to the difference in contribution of pyroxenes during differentiation. With increasing pressure of
magmatic differentiation, the role of pyroxenes increases and the silica increase with differentiation is suppressed.
This may indicate the magma reservoir beneath Fuji volcano is deeper than those of the other Izu volcanoes.
This situation could be due to the subduction of Philippine Sea plate with matured granitic mid-crust beneath the Eur-
asian plate. Migration of granitic mid-crust to the deeper position through subduction may prevent the ascent
of magma and form a magma reservoir at deeper level than that of the other volcanoes of Izu-arc due to its lower den-
sity. Because of the hydrous nature of the Fuji magma as an arc magma, extent of crystallization increases water con-
tent in the differentiated magma and causes density decrease. The density decrease may yield the differentiated ba-
salt magma to overcome the buoyancy barrier of the granitic mid-crust and to ascend to the shallower position. Some
of these magmas may further differentiate to silica-rich composition such as dacite. Mixing of basalt magma with this
shallow differentiates may cause further enrichment of incompatible elements in basalt.

This model may explain the wide variation in incompatible elements with little variation in silica within Fuji ba-
salt. This mixing model could be supported by the observation that some basalts contain olivine phenocrysts with melt
inclusions of andesitic composition, indicating the mixing of basalt and andesite magmas.

Key words: Fuji volcano, magma reservoir, differentiation, magma mixing, magma density
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Rb/Y and Zr/Y ratios against SiO: for the ejecta of 1707 eruption. Note the large variations of the ratios in silicic magmas. Data are
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Fig.2. Zrvs Y and Rb vs Y plot of Fuji volcano. Red circles are
lavas and ejecta from the older and the younger Fuji volcanoes
(Takahashi et al.,2003) except for the ejecta of Fuji 1707 eruption
(green square, Yoshimoto et al., 2004, and unpublished data) .
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Fig. 3.

Variation of SiO. with stratigraphic succession in the ejecta of

Fuji 1707 eruption (modified after Yoshimoto et al.,2004). Dacite and
andesite pumice are followed by basalt scoria which occupy more than
70% of the ejecta.
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Cartoons showing the successive development of magma reser-

voir and the eruption sequence of 1707 eruption.
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jii et al., 1996) ; blue solid circle, Higashi-Izu monogenic volcanoes (Miyajima €t al., 1985).
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