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Magma ascent process inferred from textural analysis in Tokachi-Ishizawa obsidian lava
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Formation process of obsidian is poorly understood, while it is thought that gas loss (outgassing) plays an important role
Glass formation needs the high-effective supercooling resulted from a high ascent and decompression rates. However the hig
effective supercooling increases magma viscosity, so the rapid ascending process of such a highly viscous magma is an enign
In this study, we conducted textural and chemical analyses for Tokachi-Ishizawa (TI) obsidian lava, one of Shirataki rhyolite
lava, Hokkaido, northern part of Japan, in order to elucidate the magma ascent and outgassing process, and obtain clues to so
the problem.

In Shirataki rhyolite lava area there are monogenetic volcanoes composed of 10 obsidian lava flow units, which were erupte
at 2.2Ma. Rhyolite lava area with well-exposed outcrops allow us to observe the internal structure of obsidian lava flow. The
stratigraphic sequence of Tl lava 50 m in height is a brecciated perlite layer, obsidian layer (7m), banded obsidian layer, an
rhyolite layer from the bottom. It is uncertain that brecciated perlite layer is essential. In this study, we define the obsidian anc
rhyolite based on the difference in appearance of specimen and rock texture, especially crystallinity. Rhyolite has perlitic crack
on glass, and contain the crystalline materials (i.e. spherulite and lithophysae). Banded obsidian layer which is located at th
boundary between the obsidian and rhyolite layer, is composed of fine layer of obsidian and rhyolite. Volume fraction of the
crystalline materials in rhyolite layer is up to 40 vol.%.

Obsidian in Tl lava is almost aphyric, composed of glas9§ % in volume), rare plagioclase phenocrysts, plagioclase mi-
crolites, magnetite microphenocrysts, oxide microlite, and rare biotite. The nanoscale crystals in obsidian glass are identified ¢
plagioclase, based on transmission electron microscope (TEM) and field emission scanning electron microscopy (FE-SEM). Thi
type of crystals forms microscopic layering structure in obsidian glass.

Chemical compositions of obsidian glass, plagioclase and magnetite were analyzed by electron microprobe (EPMA). Wate
content in obsidian glass was determined by Karl Fischer Titration (0.5-0.6 wt.%).

The maximum depth of magma chamber is estimated2@0MPa from the rhyolite-MELTS (Gualda et al., 2012) and pet-
rographic characteristics. Magmatic temperature is calculated as T= 800-820 [deg C] from the plagioclase-melt geothermomet
(Putirca, 2005). Magma viscosity is estimated as 4.9-8.7 [log Pa s] (Giordano et al., 2008).

We measured length, width and number of oxide microlite based on three-dimensional measuring method (Castro et al. 2003
and oxide microlite number density (N'm?]) was obtained. From Nvalue of oxide microlite, 16-10'4, and glass chemical
compositions, water exsolution rate and ascent rate are inferred 41007 [wt.%/s], and 10°-10~* [m/s] respectively (Tora-
maru et al., 2008). These results means that obsidian and rhyolite experienced the same degassing rate, that is, ascent rate. -
provides a constraint on the formation process of obsidian.
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Magma is known as a complex fluid composed of three phases; silicate-melt, crystals and gases. Generally the rheology
suspension changes drastically depending on the mutual volume fraction from gaseous behavior to solid one. The rheology
magmatic system consisting of crystals and silicate melt has been modeled via hard-sphere suspensions such as a mixture
glass beads and viscous fluid. With respect to such solid-liquid system, [A. A. Arzi, 1978] introduced an important concept,
Rheological Critical Melt Percentage (RCMP) 20%, which separates solid behavior and liquid behavior. RCMP is understood a:
a kind of jamming transition and important value since it predicts freezing rheologically above the thermodynamic freezing point.
But even at larger melt percentage than RCMP, another type of significant change in the magmatic rheology has been clarifie
experimentally. That is the emergence of yield strength at the crystal volume fraction of around 20%. From this critical value to
(100% - RCMP), magma behaves as a yield stress fluid. On the other hand, models for simple hard-sphere suspension predict tl
behavior at much higher volume fraction of approximately 60% e.g. [M. Otsuki et al., 2010]. Thus the range in which hard-sphere
suspension behaves as a yield stress fluid is quite limited compared to laboratory-determined magmatic rheology. This is becau
the shape of silicate crystals in magma is generally elongated, which should be modeled as prolate or oblate ellipsoids with hig
aspect ratio and crystals in magma can easily form networked structures known as crystal clots, crystal cluster, synneusis, crys
chain and so on even if the particle volume fraction is small. Therefore to estimate effective volume fraction, the excluded volume
should be considered [A. P. Philipse, 1996].

In this presentation we discuss whether the hard-sphere suspension is an adequate model for the magma and what are nee
for proper modeling. Although individual silicate crystals are hard enough in the time scale of magma dynamics, the networkec
structure of crystals is quite weak and it easily breaks upon flowing stress. Yield stress emerges during breakage of the networ
To look at this behavior, we consider the system should be composed of soft-sphere instead of hard-sphere, where widespre
repulsive potential as well as a kind of attractive potential are needed.

We utilized an analog material, a polymer, p-NIPAM to conduct rheology characterization of suspension to see complex
behaviors of magma by the deformability associated with the networked structures. In a series of our model experiments, firstl
it was revealed that p-NIPAM aqueous suspension has the critical volume fraction, which is almost equivalent to that of magma
This indicates p-NIPAM aqueous suspension can be an analogue of magma to see complicated behaviors in magma caused
networked structures of crystals. At the same time it was found that this suspension has a multiplicity relationship between shes
stress and shear rate and this multiplicity and the yield stress are inextricably linked together via aging effect. We consider thi:
should be a universal characteristic for two-phase mixture system such as suspension, which has networked structures. Sin
magma suspension is known to have the yield stress and the networked structures of crystals empirically, this result indicates th
magma can possesses the multiplicity, which can trigger self-induced oscillation phenomena.
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Magma mixing indicated by heterogeneous texture in the Mikurasawa lava, the Taisets

volcano, central Hokkaido, Japan
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University

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 Oropirika pyroclastic flow deposit: Large-scale pyroclastic flow deposit from the Shi-

rataki basin, Hokkaido
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The transition of Magma Activity between 1962 and 1988-89 eruptions in Tokachidake

\Volcano, Central Hokkaido

o000 " oooo0thooot!
Hironobu Hinatd*, Keiji Wadal, Yu Nakatsuka
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LEarth Science Laboratory, Hokkaido University of Education at Asahikawa

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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Characteristic Eruption Sequence and its Magma Plumbin

neshiri Stage-I in the Me-Akan Volcano
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Keisuke Anzal*, Keiji Wada!
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'Hokkaido University of Education at Asahikawa

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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Evolutionary Processes of the Coexisted Tholeiitic and Calc-alkaline Magma Series, Mart

mori volcano, lwate Prefecture.

00000 0000 2
Saabu Tsuchiyd, Akihiko Fujinawa

logopooooo,?200000
Hbaraki university?Ibaraki university

oood

gboooooooboboooooooobobobooooooooobobobooboooooooboboOoboo
gooo0o-0000ooogoooooooooooooooooooOoOoOoOOOOOOOOODOO (DOoo2002MSH
oo0000000OoOoooO0 (euo)UuoofgoooooooooooooooooooOooOoooooOoOoLoooo
00O00o0oo0o00oooOooooo(THO00ooo00 (CcADODOOODO0D0DoOOoOoOoOoOooooOoOooooo
oooooooog

oo

ooooooo0ooooooOooooOoo0oooDbOOo0o0oobOOoo0oooOoOobOO0UOoDODOOoOoDObOO THOCAOO
oob0o0oOobOOO00oOOO0O0DOOO0O0OOOO0O0ODOOO0O0ODOOO00OOOOO0DOOODOODODODOODDOOODOOOO
ooooOoOoOo0O0OO0O0OOOODOODODOOOOOTHOOOCAOOOTHOOOCAOOD 400000000

oooooo

THOOOOOOODOODODO low-K(Gilbk1981)) DO oooooooooooooopooooooo THOOOOoooo
O0000-LIVHFSOOOOOO-LIMHFS OO OOOOOOOO0O0O0DO Si0y=52-54wt%] 0 0 O SiO,=55-60wt%] O
oooooOoOo0OD020000000000000000000000000000O0O0O0O0O0O0O0O0O0O0O0O0O00O00
goooooooboboboooooooooboboobooooooobobOoboooboobooDobobooooo
oboooboboooboobobobooobooboooobobooobobon
CAUUU0U0000OO0OOODOOOOOOoOoOoO Gill(19s81)l medium-KOOOOODOOOOOOOOOOOOOOO
ooooTHOOOOOOOOOoOoOooDOoOooOoooooOooooOooOoobD THCAODODOOOODOODOoooDooooo
O0CAOOO0OUOOOU0ODOOOUOOD CAOOUOOOOO siGOODODOU0DOODOODUDOoOOoOooOooOoOoOoo
OO0 CADDDODDDOOOODOOOOO SIGODOODOD0DD0D0D0D0ND0NDDO0O0ODO0O0O0000D00o0D0ooOOo
gooboooboooobooooooboobobooobooooboooobooboobooooDAnD Db ODObDOOOOg
ocoo0Aan0OO0OO0OOO0ODOOOOOO0ODODOOOOOODOOOOODOOOOOODDOOOOODODOOOOODO
oooooooo

THOOOOOODO

goooooopo 200000 THOOOOODODOOODODODODODODODOOOTHOOOOO 20000000000000O
O0000-LIWVHFSOOOOO THOOOOOOOOOOOOOOO0O0OOO0ooooooooooooooo-LILHFS
ocoooo THOOOOOOoOooOOOoOooOoOoOoOOOoOooOOOoOooobOOooobOoboOoOooDOOoooDoOooDboOoOoDDOo
00000000000 00000000000000R?2=010000000000000000000000000
uboboobooboobooboooood

CAOOOOOODOD
CAOOUOO0OOOOOO0DOOOODOOOODOD20000000DOODOODOOOOODOOCAODOOOODO
boocoooooboboboooooooboobobooooooobOobOobooooooooobOoboooooon
ocoooooooooooooooooooooooooboboooooOoOooooObOOooD 10000bOOo0obDoOOooO
oooooobooog

oood

THOOO CAOOOO0ODOOOO0ODOOO0O0OooOO0OoooO0oDOO00oO0DOOO0O0OoDObOOo0ODOOOOOOTHODO
oo0000000 2000000000000000 siGGOO0OO0O00000O000000O000OOOOODOOO0OO
goo

1/2



Japan Geoscience Union Meeting 2013 ~ | ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg;sgime

Union

SVC53-P08 go:booboboobo 00:50 210 18:15-19:30

CAOO00O0OO0ODODOOOO0OO (oOCoOoOOO0OO0)00D0D0DDODODODOoOoD@MM4AOOODODODOO)DDODOOODODOO
oboooooooboboooooboobooboboooooobOobobooooooobOoboboooboooooOon
o000 THOOOOOOOOOOOOOOOTHOOO LIWHFSOOOOOOOOOO K,OO0O0O0O0Oooooooo
ooooo0OOOO0OO0OOCOOOOOO0 CAOOO THOOOOOOOOOOOOOOOOODoOoOO THCAOOOOO
ooooobooboooooboboboooobooooboboooo

goooo:0boooo,b0obooo,obbbooo,0bobboog,oooog
Keywords: Sengan geothermal area, tholeiite, calc-alkali, crystallization differentiation,, magma mixing

2/2



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

SVC53-P09 go:booboboobo 00:50 210 18:15-19:30

0000000000000 00o0oo0oooo
Radiocarbon age of the phreatic-eruption deposits from the eastern-craters at the northe

flank of Kurikoma Volcano

oo oo
Nobuo Doi*

l0oo0o0oO0ooOooooooo
IFaculty of Education, lwate University

gO000o00oOo00Doo00oo00DOoo00ooo0ooOoOoooOoOUOO0oDODOOODO 7,24515,650yBPO O
000D 200000000000000O0O0000DOO000ODOOO000D 3000DOOOOOoDOOOOn 47
OooooooDooooopz2006&00000000000DO0ODO0OOO 7,24513,725yBPO0O 400000000 3
OO00000000DD 815yBRI120yBRI19440 00 300000000 D0OO20120

oooboooooooooobooooboooooOooOoooboooDbOOo0obOO ebbOODOOODOODOODODOOO
oo0o0O0O00000000000O 1020000000000000O0QOCOOOOO0O0OOO0OOOOOCOOOOOO
OO000DOooO00ooooOooo3ogo3,7ioyBm O 40002,770yBRIOOODOOOO 200000000000
OO0O000D00OO00OS5000730yBRIO 6000O145yBROOODOOOOO

gO00oCOO0COCOCOOCOCOO0O0OOOO0O0O0UUOUOUOUUOOUOOOOO@2,77oyBPO 00 40000000 (2)0
00 2030000000000@)000 calAD12000 00000000000 AD17440000000000000O
ubooobooooboobooboobooooono

Oo0o0oO0oooobzooedl000O000ONno.3%13603-390 0000020100 0000000000000 0139

gooob:0booogo,bo0odoo,b0bbooo0oo,bood
Keywords: Holocene volcanic activity, phreatic-eruption, radiocarbon age, Kurikoma Volcano

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

SVC53-P10 go:booboboobo 00:50 210 18:15-19:30

Joogobgobbooobooboobod- bbooboobuoooboood

Uooooooonon . o . N
Time scale from mixing to eruption for historical lavas of Chokai volcano: Estimation by

olivine residence times

0000 ooo?%,o00300004
Takanori Sats*, Masao Bah, Tsukasa Ohba Shintaro Hayashi

l0oooo0o,?200000,300000000,400000000
IGraduate School of Science and Engineering, Yamagata URaculty of Science, Yamagata UnivFaculty of Engineering
and Resource Science, Akita UnitEaculty of Education and Human Studies, Akita Univ.

goooooo0ooopoooOoooobooOoooooOoosrigoo 8ol ooOoooooooooboooOoO
obooooobOobobobooooooobOoboboooooooobOobOobooobooOoooboobOobooooooon
gboooooboobobooooboobooboboooooooobOobobooooooboOobobooboooooboOon
000000000000 Fe-MgO OO NOOOODODOOODOOOOODOOOODODOOOO

Oo0o0ooooooos7io0o0 180l00doooooooodooogoooopDoooooooogooo
OADS71O0O0DOOO0O000DODOO000OODOOO0O0ODOOOOObOADSS71-1801I0 000000000 ODOOOO
oooopooomoboooOoooooADIBOID00O0DOOOO0OODOOOOO0ODODOOOODOODOODOOOOOOO
Ogo0o0ooo0oO0ooooOoooooooosi,ifdoooo0doooooooooooUoboooooooooo
0000000000000 0O00O0O0000O0U0O0OAN-richplgandoMOOOO0OOOOOOOOOOAn-poor plg,
opx,cpx,and hll 00 00000000000 00000000D0 SiG, 00000000000 56-58000 51-55%1
OO000000ooooos1vdoooobooOogse-e0000 52-579%41 000000000 62-630 00 55-58%10
OO000D00O000DOe6-69000 56-58% 100000000000 61-620000 5491000

gbOooooooooboboooboooooooboboobooooboboobooboboobOobooooooono
oooooooooooboooooo0o0oooOOo0oooooOoo0O00OooO0O00oODOO000oDOO000 FOPODOOO 74-79
mol%d 0000 64molydd 00 ONODDODDD 0.02wt¥d10000™0.002wtva] D00 0000000000000
gooooobooooobooboooooooogoobobbooboobobobooooboooobDobbooogDboo

OO0 Costaetal. (2008) 0O Petryetal. (2008000000000 Fe-M@INiOOOOOOOODDOOODOOOO
0000000000000 O0U0UUOEPMAOOOOOOOODOOODOOODOOOOO Costa and Chakraborty (2004)
boocooobooboboboboooooobooobooboboboooooboobobOoboobooooooooobOoDbo
booooooobooboboooooooobobobooooooooooboboboooooboobooboobn
ooooooo

ooooo:0bbo0o,00b000,0000,0000,00000
Keywords: Chokai volcano, olivine, diffusion, residence time, magma mixing

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

SVC53-P11 go:booboboobo 00:50 210 18:15-19:30

00000000000000000000000 _
Generation processes of mafic inclusions of Fujiyama volcano in northern part of Taka:

hara volcano, northeast Japan

o000 *o0ooo02o0002,00001!
Yoshiyuki Tajima*, ARAKAWA, Yoji 2, IKEHATA, Kei?, KANAI, Hiromichi!

l00000O0000D0000,?2000000000
ILife and Environmental Sciences, University of Tsukutfaculty of Life and Environmental Sciences, University of Tsukuba

gogodooobobooboboodooooobobbobobbbodoD Db bbb bbb ooOo o
000000 0o0o0oo0oD00doooo0oooooDd0oooooOoooDo 100000 oDooDooDoooDOoooDOooog
0000 (@UOoO0OOo194n0o0ooooooesoon o0l noooooouoooo(@uooo199muon
199901

0000000000000 000O00000000000O000000000O (00oOOoeEichelberger, 1975; Koy-
aguchi,198@) 0 0 0 0000000000000 O0OO0OOO(COOOOD19e2n 000000000000 OOO
oo ooooooooooboboboboobbobdoooooooLobD bbbl ooga
gogodooobooboododoooooooobboboboodoooooob bbb LBL b O
O0ooooon

00000000000 00000000000O0on (Sio2=67.4-704wt.%) 00000000000O0O0O (Si02=60.7
wt.%)0O0OOD0O0O00O00o0o00oooo0o0emI O 10cnm 0000000000000 O00O0O0OOOO0OOOOO
gooooobboobbobotoooooooobbobobooooob bbb bbb bbb Lo
gogogdooobooboodoogoooooooboboobooodoooobDbbbbbbdooooLBbL b O
0000000000000 00000 (O0000Heiken and Eichelberger, 1980; Bacon, 1986) 0000000000
0000000000000O000O000O00000OU0O000O000D0O0O00D0DOO0O0OO0DUDOOOOUOoOO
0000o0000000o0o0O00000U00o0oOo000OoO0oO0O0D0D0CoOO0O0D0DOODO0OO0DObODOOOOUOOO
0000000000000000 (Lofgren, 1980)

gogodoooobooboboooodoooooobobobbobooodooooobDbDbL L bbb oUoUo o
000000000000000000000000000000U0000000D0000DUoOOoUoOooOOoOO
0000000000000 0000000000000 AnO0O0O0O0O000O0O0O00 MgeOOOOOOOOOOO
0000 An(45-65) 0 0000 Mg#(56-62)0 00000 An(70-95) 0 0000 Mg#68-80)0 0 000000 OOOO
O00 An0OD0O0O Mg#OOOOOOOOODDOOO0O0OOO0 AnOOOO0OO Mg#OODOOOOOOOOOOOOOOO
OANO000OD00O00O000DO0O0O0000DO00bO0OOD0o0DbOoO0D0 ANOODo0DO0Mg#O DO OO oOooooo
goooooooooosrod0fdodbooo0fdoOobOoooOdoDoooOoooOoD0oooooooDooooooonod
000000000000 ooO0oooooooo

000000000000 0O00000000O0O0O00O00000O0UO00UO0O0DU0ODOOUODOOUOLODOOn
0000o00o0O000ooO0O00o0oOo0o00ooOOo00OoOoO00D0OoOO0O0D0OOOO0O0DOOoOOOUOOoOOO
goooooobboobbooooooooobobobobbobboddobobLDb b bbb Db b o
gogoooobooooobooooooooobbooooooboobboooobLb bbb bboooobbDbog

gooobo:0bo0,0b0b0b0b000oo,0bboo0oo,b0boboood
Keywords: Takahara volcano, Fujiyama lava dome, Mafic inclusion, Magma mixing

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

SVC53-P12 go:booboboobo 00:50 210 18:15-19:30

Jopoodboodooodootdoodn-oddoodoodoodoognn -
Geology and Petrology of the Post-caldera Stage Lava flows originated from Azuma-
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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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Masashi Ushiod4, Eiichi TakahasHi, Toshihiro Suzuld, Morihisa Hamada

loooooao,?lFREE, JAMSTEC
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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