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The eruption products of the Taisetsu volcano in central Hokkaido show the heterogeneous structure such as mafic inclusior
and banded lavas, caused by magma mixing. The Mikurasawa lava erupted from a vent of outside the Ohachidaira caldera (abc
30 Ka) at younger stage<(l0-20 Ka) of the Taisetsu volcano. This andesitic host lava has various types of mafic inclusions
and both dacitic and mafic elongated parts as banded structure. These heterogeneous structures in the Mikurasawa lava are
most case of characterizing the Taisetsu volcano particularly. The key to elucidate magma mixing processes with petrologice
technique is to understand the factors of forming heterogeneous structures in the Mikurasawa lava.

The host lava is characterized by coexisting phenocrysts which crystallized from different end-member magmas. The plagio
clase phenocryst is classified into three types by An content of the core. Type-A plagioclase phenocrR) (Adicates no
zoning in the core, but indicates strong normal zoning in the rim. Type-B plagioclase phenocry8n(@82) indicates hetero-
geneous zoning in the core; the compositional range is from An=47 to An=82. The core composition partially overlaps with that
of type-C plagioclase phenocryst. Type-C plagioclase phenocryst§B8hindicates continuous zoning overall phenocryst; this
characters are good agreement with those of the dacitic part. Type-C phenocryst in the host lava indicates reverse zoning in tl
rim. The augite and orthopyroxene phenocrysts are classified into two types based on Mg# versus Ti and Al content respectivel
Using two pyroxene thermometer(Wells, 1977), temperatures of mafic and felsic end-member magmas were estimafed 1000
and 900°C.

Mafic inclusions in the host lava are classified into two types by color of interstitial glass; clear glass and brown glass. These
inclusions were originated from two kinds of mafic end-member magmas. Each type of mafic inclusions is classified into two
sub-types by granularity of groundmass minerals; fine-type and coarse-type.

Heterogeneous structures at the outcrop, phenocrysts compositional variety in the host lava, and diversity of mafic inclusion
suggest that three mixed (andesitic, dacitic and mafic) magmas were minglingly erupted and those magmas were preceding
formed at different stage of mixing events in the zoned magma chamber with mush layers injected by two kinds of mafic end-
member magmas.
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The transition of Magma Activity between 1962 and 1988-89 eruptions in Tokachidake

\Volcano, Central Hokkaido
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Tokachidake volcano, located in Taisetsu-Tokachi volcanic group in central Hokkaido, is one of the most active volcanoes in
Japan; recently magmatic eruptions occurred 1926, 1962, and 1988-89. Eruption styles between 1962 and 1988-89 are differe
1962 eruption is characterized by sub-plinian eruption which raised high eruption column, whereas 1988-89 eruption is by mag
matophreatic explosion, caused by almost same the basaltic andesite magma as 1962 eruption. We observed groundmass text
and the bubble morphology using polarizing microscopes. Groundmass texture of 1962 scoria is glassy but that of 1988-89 bom
is relatively crystalline. The bubbles in 1962 scoria are mostly rounded in shape and connected each other, showing a porosi
of 70.3%, but those in 1988-89 bombs are almost irregular and isolated, a porosity of 38.0%. The compositions of plagioclas
phenocryst cores in the 1962 and 1988-89 ejecta range widely from An=92 to An=60. Most of plagioclase phenocrysts in bott
of ejecta have resorbed texture in the core. The rims in plagioclase phenocrysts in both 1962 and 1988-89 ejecta are reverse
zoned, but some plagioclase rims in 1988-89 bomb show two-step reverse zoning. Olivine and titanomagnetite microphenocrys
in 1988-89 bombs are widely ranging in composition. The Cl contents in groundmass glass in 1988-89 bombs were deplete
as compared with glass inclusions in phenocrysts, but those in 1962 scoria not depleted. These features suggest that before
both eruptions magma mixing caused by injection of basaltic magma into andesitic magma chamber occurred in common, but i
1962 eruptions since magma ascending velocity was probably fast because of high injection of basaltic magma, degassing w
insufficient and explosive eruption was a large-scale. However in 1988-89 eruptions, since magma ascending velocity was slow
because of low injection of basaltic magma, sufficient degassing was performed and crystallization was facilitated, resulting ir
small scale of eruption.
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Throughout the eruption history of Me-Akan volcano on the Akan caldera, eastern Hokkaido, the largest eruptions occurrec
about 13000 years ago, which are referred to as Nakamachineshiri eruptive stage-1 (Nak-l). Nak-1 can be subdivided into tw
eruption stages. The initial eruptive stage is characterized by pumice-rich pyroclastic flows followed by lava eruptions (Nak-I-E),
whereas the following main eruptive stage by continuously eruptive sequence of lava fragment-rich pumice and scoria pyroclasti
flows, Plinian pumice and scoria eruption, and pyroclastic flow eruptions (Nak-I-M). This study elaborated multi-stage processe:
of magma mixing and mingling in the magma plumbing system during Nak-I through mineralogical and petrological analyses
of the eruption products. Deposits of Nak-I contain pumice (S&3wt.%), scoria (Sig=55wt.%) and heterogeneous scoria.

The core composition of plagioclase phenocrysts of these scoria and pumice shows a same bimodal distribution of compositior
such as low-An plagioclase (An=59) and high-An plagioclasex£@). This indicates that heterogeneous ejecta were exactly
mingling products of both mixed mafic and felsic magmas, which were derived from continuous magma mixing of felsic and
mafic end-member magmas in a zoned magma chamber.
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Magma plumbing system Ofunato and Tsubota stage in Miyakejima volcano based ot
high-pressure experiments and melt inclus
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LEarth and Planetaly Sci., Tokyo TetFREE, JAMSTEC

Miyakejima is an active tholeiitic volcanic island located at about 200 km south of Tokyo in Izu-Mariana arc. Miyakejima
is a typical volcano in immature arc crust. For the last 10,000 years of Miyakejima volcano, geologic studies (e.g. Tsukui and
Suzuki, 1998), petrologic studies (e.g. Niihori et al., 2003) and geochemical studies (e.g. Yokoyama et al., 2003) were extensivel
carried out. Tsukui et al. (2001) divided the volcanic activity of the last 10,000 years into four stages: 10-7ka (Ofunato Stage),
4-2.5ka (Tsubota Stage), 2.5ka to AD1154 (Oyama Stage) since AD1469 (Shinmio Stage). Niihori et al.(2003) said products o
the Ofunato Stage were basalts and they were relatively primitive. On the other hand, products in Tsubota Stage were andesit
and those in the latter two stages were mixed products of basalt and andesite. Precise knowledge of depth, temperature, wa
content and fO2 of magma chamber are essentially important in discussing evolution of magma plumbing system. The purpos
of this study is to investigate the evolution of the magma plumbing system in Miyakejima in the last 10ka based on high-pressure
experiments and petrology. We show that a simple system in the Ofunato Stage developed into a complex one and this accour
for the change in chemical and petrological features in the subsequent stages of Miyakejima volcano.

To understand the evolution of the magma plumbing system, first we studied the magma chamber in Ofunato Stage by higk
pressure experiments. Experiments were performed at 1.0, 1.5, 2.0, 2.5kbar with various H20 content using IHPVs (SMC
2000 and SMC-5000) at the Magma Factory, Tokyo Tech. Based on the experimental results and petrology of products in Ofu
nato Stage, magma chamber in Ofunato Stage was reconstructed. The magma chamber was located at 5"6km depth ("1.5kk
and water-rich ("3wt.%) basalt magma crystallized olivine and calcic plagioclase (which is the typical phenocryst assemblage
throughout Ofunato Stage). Volatile content (H20, CO2, S and CI) of melt inclusions were analyzed by FTIR and EPMA. Maxi-
mum H20 and CO2 content of a melt inclusion in olivine are 3.3wt.% and 160wt.ppm, respectively. The gas saturation pressur
of magma indicates that the pressure of magma chamber in Ofunato Stage should be at least “1.5kbar.

Whole rock compositions in pre-Ofunato, Ofunato and Tsubota stage, some of which were new data, were analyzed by XRF
A series of crystallization trends were calculated using MELTS program (Ghiorso and Sack, 1995), and it is found that andesite
erupted in Tsubota Stage can be formed by fractional crystallization of OFS basalt at pressure less than 1.5kbar which col
responds with that of shallow level chamber in the two-layered magma chamber after Sinmio stage (e.g. Amma-Miyasaka an
Nakagawa, 2003, 2005; Saito et al.2005, 2010). Postulated water content in magma ("0.6 wt.%; water-saturated pressure of bas
for this water content is less than 1.0kbar), however, is much lower than in Ofunato Stage ("3 wt.%). Accordingly, it is suggestec
that magma chamber has been significantly degassed in the shallow level chamber (0.6 wt.% H20 in magma) during the dorma
period (4" 7kyBP).

gooobo:obo,0oboobbo,oobobbob,0o0obb,00oonbon
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