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The Shinmoedake 2011 eruption which started on 26th January 2011 showed a characteristic transition of eruption styles. Tw
sub-plinian eruptions from 3 p.m. on 26th Jan and from midnight of 27th Jan produced a pumice deposit of 6 cm in thickness
at 8 km from the vent. After the sub-plinian phase, the eruption style shifts to the phase of vulcanian eruptions which majorly
produced volcanic ash since an eruption at 3 p.m. on 27th Jan. We obtained samples from the pumice deposits of the sub-plini
eruptions (26-27th Jan) and the bombs of the vulcanian eruptions (1st Feb and 14th Feb). The observation of these ejectas
expected to provide a clue to understanding the transient behavior of eruption styles.

Pumice deposits mainly consist of white, gray, brown and black-colored pumices. It is highly likely that both gray pumices and
bombs originate from the mixed magma formed by mixing between dacitic and basaltic magmas (Suzuki et al., 2011, Hoshid
et al., 2011, JpGU Meeting). The vesicularity of gray pumices (SiO2= 58.6 wt%) varies about from 40% to 80% and the vesicle
distributions in gray pumices are relatively homogeneous. The connectivity of pores and the average size of vesicle in pumice
drastically increases at about 60-65% vesicularity.

Breadcrust bombs (several meters in size) on 1st Feb are composed of a surface quenched rind and an internal slowly-cool
part. The internal part (vesicularity: 50%") has small (10-20 microns in size) and [ai@® (micron) vesicles but the quenched
rind (vesicularity: 30%") rarely contains small vesicles. Large vesicles tend to attach to phenocrysts. Small bombs (3-4 cm ir
size) on 14th Feb have the vesicularities of about 0-20%. The vesicle distributions in them are heterogeneous and small vesicl
(tens of microns in size) have a network arrangement.

In this presentation, we consider degassing processes of magma on the basis of quantitative texture analyses of these ejec
using SEM and X-ray computed tomography.
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Magma plumbing system in Ofunato stage of Miyakejima volcano based on high-pressur:

experiments and melt inclusion study
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Miyakejima is an active volcanic island located about 200 km south of Tokyo in Izu-Mariana arc. Forecasting future eruptions
of Miyakejima is important, and precise knowledge on its magma pluming system is essential. Tsukui et al. (2001) divided the
volcanic activity of the last 10000 years into four stages: 10000-7000 (Ofunato Stage), 4000-2500 (Tsubota Stage), 2500 y.B.
to AD1154 (Oyama Stage) since AD1469 (Shinmio Stage). Products of the Ofunato stage are basalts and they are relative
primitive. On the other hand, products in Tsubota Stage are andesites and those in the later three stages are mixed products
basalt and andesite. To understand the evolution of the magma plumbing system, first | reconstruct the simple magma chamb
in Ofunato Stage by high-pressure experiments and also analyzed major elements and volatile contents in melt inclusions
phenocrysts of products in Ofunato stage in order to confirm experimental results.

OFS scoriae, which are one of the least fractionated Miyakejima basalt in Ofunato stage, were used. Phenocrysts of OFS a
only plagioclase (10.9 vol.%) and olivine (0.7 vol.%). Core composition of plagioclase phenocrysts is 90 to 96 % An. Core
composition of olivine phenocrysts is 78 to 82% Fo. Fig,1 shows melt composition of OFS, composition of melt inclusions
(Mls) in olivine and plagioclase phenocrysts and bulk composition of eruptive products in the last 10,000 years. The chemica
composition of the melt inclusions in olivine were corrected for post entrapment crystallization by adding a host olivine
component up to the composition which satisfies olivine"melt equilibrium, KD = 0.30.

Most compositions of Mlis in olivine were plotted near the melt composition of OFS (gray circles in Fig.1) indicating that
melt of OFS is in equilibrium with phenocrysts of olivine. Small numbers of Mls in olivine was more primitive than the other,
therefore low-evolved magma may have mixed. Mis in plagioclase were not corrected for post entrapment crystallization so tha
their compositions are scattered (gray squares in Fig. 1)

Experiments were performed in the temperature ranges of 1050-1200C at 1.0, 1.5, 2.0, 2.5kbar using IHPV at the Magm
Factory, Tokyo Tech. Based on the experimental results (phase relation, mineral composition) and petrology of OFS (mods
composition and core compositions of phenocrysts), magma chamber in Ofunato Stage was reconstructed. The magma chami
was located at 576km depth ("1.5kbar) and water-rich ("3 wt.%) basalt magma crystallized olivine and calcic plagioclase (which
is the typical phenocryst assemblage throughout Ofunato Stage) at “1100C under NNO-buffer. Estimated depth of OFS magn
chamber (ca. “7000 YBP) is equal to that of the shallow magma chamber in 2000 eruption (Saito et al. 2005, 2010). Accordingly
it is suggested that magma chamber survived through time in spite of two caldera forming stages.
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Composition of melt inclusions (MIs)(this study) and OFS melt.
Bulk rock compositions by previous workers (Niihori et al. 2003
and Geshi et al. 2002) are also plotted.
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The Ashikuraji pyroclastic flow deposit: a newly found pumice flow deposit erupted dur-

ing Stage 2 of Tateyama volcano
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Tateyama volcano in the Toyama Prefecture, central Japan, is a partly dissected stratovolcano, and its summit area is truncat
by a5 km wide caldera. The volcanic history of Tateyama volcano has been divided into five stage (1a, 1b, 2, 3, and 4; Harayam
et al., 2000). The stage 2 eruption (ca. 130-95 ka) formed voluminous pyroclastic flow deposits that have been collectively name
the Shomyodaki pyroclastic flow deposits (SPFD: Nozawa et al., 1960; Yamasaki et al., 1966; Harayama et al., 2000). The juve
nile pyroclasts of the SPFD are phenocryst-rich dacitic pumice and phenocryst-poor andesitic scoria with mingling and mixing
textures. Our new major and trace element data on 29 juvenile pyroclast show that the juvenile pyroclasts from the distal par
(500-1000 m a.s.l. of Ashikuraji area) and those from the proximal part (2200-2350 m a.s.l. of Murododaira area) of the SPFD
form distinct dacite-andesite mixing lines. Dacitic pumices collected from the distal and proximal parts are similar in major and
trace element composition but varying in phenocryst content and assemblage. The distal dacitic pumices have lower hydrous ph
nocryst (biotite + amphibole) contents and lack quartz phenocryst. In contrast, the proximal dacitic pumices have higher biotite
amophibole, and quartz phenocryst contents. Major and trace element compositions of the andesitic scoriae collected from tt
distal and proximal parts are different from each other. The proximal scoriae can be distinguished from the distal scoriae by thei
higher Fe@, K20, V and lower Al203, Na20, P205, Zr concentrations. These petrological features suggest that the formerly
defined SPFD consists of two distinct pyroclastic flow deposits of different whole-rock and modal compositions and ages, i.e., the
Ashikuraji pyroclastic flow deposit (APFD: the lower part of the formerly defined SPFD; mainly pumice flow deposits) and the
SPFD (the upper part of the formerly defined SPFD; mainly scoria flow deposits). The former is a newly found pyroclastic flow
deposits, and was previously regarded the distal margins of the formerly defined SPFD (Nozawa et al., 1960). Two widesprea
tephras derived from Tateyama volcano, i.e., the pumice-rich Tateyama D tephra and the overlying scoria-rich Tateyama E tephi
(Machida and Arai, 2003), may be correlated to the APFD and SPFD, respectively.

goooo:0bog,0booood
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The Bentengawara pyroclastic flow deposit, Nantai volcano: a pyroclastic flow generatec
by scoria cone collapse

o000 o000t
ISHIZAKI, Yasuo'*, MORITA, Takamt

looooooooo
LGrad. School Sci. Eng., University of Toyama

Nantai volcano (2486 m asl), a near-conical stratovolcano with a ca. 1-km-wide summit crater, is located on the volcanic front
of NE Japan. The 11-12 cal. ka BP Bentengawara pyroclastic flow deposit (BPFD; Miyake et al., 2006) occurs at the northerr
slope and northeastern foot of the volcano, and it consists of a single block-and-ash flow deposit unit. We describe the petrologic:
features of the juvenile pyroclasts, identify the source, and establish the origin of the BPFD. The BPFD consists of a mixture of
finely pulverized rock ash, lapilli, and volcanic blocks. The volcanic blocks are texturally and morphologically diverse, including
vesicular scoria blocks, poorly to moderately vesicular cauliflower bombs, and none to poorly vesicular bread-crusted, densely
welded, lava-like blocks. The lava-like blocks commonly have curviplanar none-vesicular surfaces and prismatic joints extending
inward from the surfaces to the poorly vesicular interior, which imply quenching, post-depositional vesiculation, and the resultant
fracturing of hot welded materials. The coexistence of vesicular pyroclasts and densely welded blocks suggests that the BPF
was generated by the collapse of a pre-existing, partly welded, high-temperature volcanic edifice. On the basis of rock types, ar
modal and whole-rock compositions of the juvenile pyroclasts, we identified the partly collapsed scoria cone within the summit
crater as the source for the BPFD. The scoria cone comprises a thick scoria and bomb fall deposits and a densely welded p:
occur at the base. Lithological characteristics of the BPFD and the source scoria cone suggest that the first phase of the erupti
occurred within the summit crater and produced a scoria cone on the steep inner slope of the summit crater. During this phas
hot pyroclasts rapidly accumulated in the proximal zone as fallout, creating the variably welded source scoria cone. This phas
was followed by the gravitational collapse of the scoria cone, thereby generating the BPFD.
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Contrasting tapping processes from the magma chambers of the 17 cal. ka BP eruption
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Nantai volcano, located on the volcanic front of NE Japan, has been characterized by intermittent plinian and subplinian erup
tions since its birth (Yamasaki, 1957; Akutsu, 1979; Muramoto, 1992; Suzuki et al., 1994), and the latest and largest one occurre
at 17 cal. ka BP (Nakamura et al., 2011). The eruption sequence of the 17 cal. ka BP eruption is complex, being initiated with sco
ria fallout (Nantai-Imaichi tephra) and subsequent scoria flow (Sizu and Takanosu pyroclastic flow deposits) followed by pumice
fallout (Nantai-Shichihonsakura tephra) and terminated by the generation of pumice flows (Arasawa-Ryuzutaki pyroclastic flow
deposits) (Ishizaki and Morita, 2011). Our previous studies on the geochemistry and mixing/mingling relationships of the juve-
nile materials have revealed that two dacitic magma chambers (tholeiitic one and calc-alkaline one) fed the 17 cal. ka BP eruptio
products (Ishizaki and Kureyama, 2004). In addition, petrologic evidence have shown that the initial scoria eruption was triggerec
when mafic magma intruded the tholeiitic dacite chamber; then, emptying of the tholeiitic chamber and the new mafic replenish.
ment led to successive eruption of the adjacent calc-alkaline chamber. Our new componentry data show that the tapping proces:
differ between the early scoria eruption and the later pumice eruption. During the scoria eruption, homogeneous phenocryst-pot
chamber dacite (64.6-67.4 wt.% SiO2) was first tapped by the plinian phase from the main portion of the preexisting magme
chamber. As eruption proceeded, less-evolved, replenished andesitic magma (53.6-54.5 wt.% SiO2) was tapped from the deey
part of the chamber, forming the uppermost part of the scoria-fall deposit and the overlying scoria-flow deposits. A similar erup-
tion sequence from the chamber dacite to the replenished andesite has been reported for many other plinian-related eruptio
(e.g., the 1912 eruption of Katmai; Hildreth, 1983). In contrast, during the later pumice eruption, relatively less-evolved hybrid
magma (59.1-60.8 wt.% SiO2) was first tapped by the plinian phase. As the eruption proceeded, more-evolved, phenocryst-ric
chamber dacite magma (64.4-65.7 wt.% SiO2) was tapped, forming the main part of the pumice-fall deposit and the overlying
pumice-flow deposits. A similar eruption sequence has been reported for some other plinian-related eruptions (e.g., the 192
eruption of Hokkaido-Komagatake; Takeuchi and Nakamura, 2001), suggesting that eruption of a mixed magma is a precursc
of phenocryst-rich chamber dacitic magmas. The complex magma tapping processes and the resultant eruption sequence (i
dacitic precursor to andesitic successor vs. andesitic precursor to dacitic successor) may be controlled by the density contre
between the chamber dacite magma and the replenished mafic magma.
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Nantai volcano, located on the volcanic front of NE Japan, has been characterized by intermittent explosive behavior since it
birth, and the numerous tephras were dispersed toward the east (Yamasaki, 1957; Akutsu, 1979; Muramoto, 1992; Suzuki et a
1994). The Nantai-Ogawa tephra (Nt-Og) is the oldest plinian-fall deposit of the volcano (Muramoto, 1992), and is chemically
zoned from dacite at its base through andesite towards basalt at the top of the deposit. Componentry and major and trace elem
data on 37 juvenile pyroclasts and their petrography have been used to obtain detailed information about processes taking place
the conduit and the crustal magma chamber associated with explosive volcanism. Petrological examinations revealed that a varie
of juvenile pyroclasts was ejected during the eruption. Amphibole-bearing, highly vesicular dacitic pumice (AmPm: 61.8-63.7
wt.% SiO2) is a minor component of this eruption and expelled during the initial eruption phase. This suggests that water-rich
dacitic magma have accumulated beneath the pre-eruptive chamber roof just before the Nt-Os eruption. Phenocryst-poor, high
to moderately vesicular gray scoria (GrSc: 51.6-62.7 wt.% SiO2) is the dominant type of pyroclast expelled during the early
eruption phase. In contrast, euhedral-phenocryst-rich, moderately to poorly vesicular black scoria (BISc: 46.7-51.7 wt.% SiO2
with characteristic cauliflower-like surface was the dominant type of pyroclast expelled during the later eruption phase. Partially
melted granitic xenolith and their crystal fragments are observed in the juvenile pyroclasts, suggesting that assimilation of the
granitic rocks played major role in the compositional variation of the juvenile pyroclasts. Trends of major and trace elements are
consistent with crystal-liquid-fractionation of the observed phenocryst assemblages and minor crustal assimilation processes, a
rule out syn-eruptive mixing processes between the compositionally diverse magmas. The vesiculation of the H20O-rich AmPn
magma beneath the chamber roof may have triggered the Nt-Os eruption. In addition, the existence of dense cauliflower-lik
BISc suggests that the interaction of the magma with the external water also played important role in the Nt-Og eruption.
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Magma plumbing system of the pre-caldera volcanism: From the lithic fragments in py-
roclastic flows, Shiobara Caldera
ooog
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LGeography, Meiji Univ.
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Temporal variation of geological and petrological features of the Kattadake pyroclastic

rocks in the Zao newest activity
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Based on petrologic analyses of successively corrected samples, we have examined the magmatic evolution in the newe
activity (ca. 30 ka to the present) of Zao volcano. In this study, we will present geological and petrologic characteristics of the
Kattadake pyroclastic rocks which is one of the units of the newest activity, and reveal the magmatic evolution of this unit.

The Kattadake pyroclastic rocks distribute inner part of the Umanose caldera which formed in early part of the newest activity.
This unit is composed of more than 20 pyroclastic layers, which are divided into lower, middle, and upper parts. The deposits
show four facies, scoriaceous ash, agglutinate, volcanic breccia, and tuff breccia. The dominant facies is scoriaceous ash
the way. The tuff breccia facies is observed in lower and upper parts, and the agglutinate and volcanic breccia facies are in tt
upper part. The agglutinate facies also occur in top of the middle part. The scoriaceous ash facies layers are composed of bla
scoriaceous ash matrix with planer stratification, and include black scoriae fragments. The agglutinate facies layers are compos
of black scoria spatters, bombs and fragments. The volcanic breccia facies is characterized by abundant andesitic blocks in blov
ash matrix. The tuff breccia facies layers are constituted of white to pinkish clay matrix with altered lithics.

The rocks belong to medium-K, calc-alkaline rock series, and are mainly olv-bearing-cpx-opx basaltic-andesite to andesite. Ir
the upper part, olv-cpx-opx basaltic-andesite also occur. The range of theaBdX,O contents are ca. 55.0-58.4 % and ca.
0.69-1.18 %, respectively. The whole rock gi€ntents of rocks from lower to middle parts are almost constant, ca. 55.5 %. In
contrast, the contents increase to ca. 57.0 % in upper layers. In addition, the rocks form top layer of the upper part show Cr-N
richer trends than the other layers.

By textural and compositional features, phenocrysts can be divided into following three groups. Group A includes low-An
plagioclase (An = ca. 58-80), orthopyroxene (Mg# = ca. 64-68), and clinopyroxene (Mg# = ca. 65-71). Most of these plagioclase:
have patchy textured core, oscillatory zoned mantle with or without dusty zone, and thin clear rim. Some of An-richer ones have
honeycomb textured core and clear rim. The pyroxenes show homogeneous core and have narrow Mg-rich zone (Mg#, up to 7
just inner part of rim. Glass inclusions in core are common. Group B includes high-An plagioclase (An = ca. 88-92) and olivine
(Fo = ca. 74-85). Both plagioclase and olivine usually show a homogeneous clear core with normal zoned rim, whereas som
Fo-poorer olivines (Fo, lower than 80) have narrow Fo-rich zone (Fo = ca. 83) just inner part of rim. Group C includes small and
subhedral orthopyroxene (Mg# = ca. 70), although this phenocryst is always rare.

We inferred that the Kattadake pyroclastic rocks were formed by magma mixing between two end-member magmas for grouj
A and B. Proportion of felsic end-member would increase form lower to upper parts. The bullk@i@nt and temperature of
the felsic end-member magma are estimated to be ca. 59-61 % and ca. 950 degrees C. The similarity of the chemical compositio
of group A phenocrysts among layers suggests that the felsic end-member magma had similar composition during the activit)
The bulk SiGQ content of the mafic end-member magma are estimated to be 50-52 %. Further, the olivines with Fo-rich zone
indicate that the mafic end-member magma would be tapped by more mafic basaltic magma form deeper area. The more ma
magma would be effective in forming the Cr-Ni richer magma in top of upper part. During the injection of the mafic end-member
magma into the felsic magma chamber and subsequent mixing, dusty zone of plagioclase, Mg-rich zone of pyroxene, and grot
C phenocrysts would be formed. Consequently, well mixed magma erupted.
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'Hokkaido University of Education at Asahikawdobe University Edu.

Volcanic products generally contain several crystals. These crystalline materials can be formed due to cooling, ascending ar
vesiculation processes of magma. Obsidian is also volcanic product, and obsidian-forming magma must experience these pr
cesses. However, obsidian contains rare crystals, and formation processes of obsidian are poorly understood. This includes t
poor understanding of obsidian eruption process, like a magma ascending and emplacement. Thus we need the discussion ak
these processes.

Obsidian lava complex in Shirataki, Hokkaido, erupted at 2.2Ma and formed obsidian monogenetic volcanoes. A cross sectiol
of Tokachi-Ishizawa obsidian lava (T1 lava) in the complex is about 50 m in height and is stratigraphically observed from its flow
bottom; brecciated perlite layer, obsidian layer (Ob layer), banded obsidian layer (BO layer), and rhyolite layer (Rhy layer). The
BO is alternate layer of obsidian and rhyolite. We collected lowermost (Rhy-1) and interior (Rhy-2) samples in rhyolite layer.
Rhyolite in BO layer (BQrhy) is the brittlest and the most vesiculated in all rhyolite samples. On the other hand, Rhy-1 has low
vesicularity.

In this study, we conducted chemical analysis and precisely described the rock micro-textures of Tl lava samples from ob:
sidian layer to the rhyolite interior in order to understand the magma ascending and formation processes of silicic obsidian lav:
structure.

Tl lava obsidian is almost aphyric, composed of glasse3806 in volume), rare plagioclase phenocryst (0.4-1.0 mm), pla-
gioclase microlite €£0.2 mm), magnetite microphenocryst (= 0.05-0.07 mm), magnetite micrel@06 mm) and rare biotite
(<0.01 mm). Rhyolite samples have crystalline texture.

We counted crystal number (INof magnetite microlite by 3D counting method (Castro et al., 2003). Thedlue in all of
the Tl lava samples is high with 19*-10'4-2 [number/ni]. N,, is considered to reflect the super-cooling of crystallizing magma
(Toramaru, 1991; Toramaru et al., 2008). Tl lava magnetite microlite indicates no systematic change of crystal number towart
lava interior. If the magnetite microlite is cooling-induced crystal,dfl TI lava samples should indicate the decreasing correla-
tion toward lava interior due to the slow cooling of lava interior. Furthermore, Rhy-1 shows the lowest number density and the
highest value of mean width of magnetite microlite. This tendency of crystal growth observed in Rhy-1 can not be explained by
cooling, because Rhy-1 is the outer sample than Rhy-2, and cooling rate of Rhy-2 should have been lower than Rhy-1. And fo
so we infer the magnetite microlite in Tl lava are decompression-induced (i.e. crystallized by vesiculation) crystals.

We performed X-ray diffraction analysis (XRD) for all Tl lava samples. Rhyolite samples indicated the distinguished peak
of albite. Based on the result of XRD, crystallinity of all rhyolite samples are following orderhBo> Rhy-2 > Rhy-1. Fur-
thermore, this order is corresponding to the Whlue and degrees of vesiculation, that is, highddmple indicated the highest
crystallinity and vesiculality in TI lava rhyolite. This relation may reflect the crystallization process by the vesiculation.

N, and crystallinity inferred from XRD in Tl lava indicate magma ascending and formation processes of obsidian-rhyolite
layer during conduit and surface flow. Based on the rock texture and XRD, we can consider that crystallization process in rhyolite
layer is affected by vapor phase. We intend to model the formation process that produced the obsidian-rhyolite internal structur
of Tl lava by viscous silicic magma.
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