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Outline and Eruption Scenario of the 2011 Eruption of Kirishima Volcano
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Eruption of Sinmoedake volcano, Kirishimayama, 2011 (Outline)
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Outline of the observation and data analyses of 2011 Kirishima-Shinmoe-dake eruption
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Magma of the January 2011 eruption of Shinmoedake, Kirishima Volcano
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Urgent survey of eruptive deposit in January, 2011, from Shinmoedake volcano, Mt.

Kirishima, South Kyushu, Japan
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Petrological characteristics and time evolution of the 2011 eruptive products from Shinmo
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Crustal deformation of Kirishima Volcano before eruptions in January 2011
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Shimoedake in Kirishima Volcano began eruption activity on 26 January 2011. On 27 January blast eruption occurred after 5:
years. Activity of Shinmoedake is kept high.

In 2007 three continuous GPS (CGPS) observation started around Kirishima Volcano and an additional CGPS started in Octc
ber 2010. Joint GPS analysis with GEONET site is carried out and crustal deformation with volcanic activity was able to observe
We discuss source of volcanic activity.

Three CGPS, which is KVO, KRSP and YMNK started in March in 2007 and KKCD occupied in October 2010. KRMV
and KRHV of NIED started CGPS observation in April, 2010. Bernese GPS Software Ver. 5.0 is used for GPS data analysis fol
our CGPS and GEONET sites. IGS precise and rapid ephemeris and earth rotation parameters are used, and troposphere de
parameters and gradient estimate every one hour and 24 hours, respectively. IGS2005 coordinate system is used.

Crustal deformation, 1 to 15 mm, in the period from October 7, 2010 to January 25, 2011 is detected. Source of this deforma
tion is estimated about 4 km WNW from Karakunidake, whose depth and volume change are 9.7 km and 6.8 million cubic meter
Crustal deformation, 1 to 14 mm, in the period from January 25, to January 31, 2011 is detected, whose source is estimated al:
about 3- km WNW from karakunidake. Its depth and volume change are 6.9 km and 10 milion cubic meter.
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Crustal velocity structure beneath Mt. Asama using ambient noise tomography
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oooo
Hidefumi Watanabk

lopooooOoO
! Disas. Prev. Div., Tokyo Met. Gov.

oboooooooboboboooooboboboooooboooboooboboboboboboooooobOobOoboboo
oooOoOo0O0O0OOOOOOOOOOO0OO0O0 3040kmbOOO0OOODOOOODODODODODOOOOOOOOOOOOOO
Oco20bo0oDpOooopbobooooopleseibooooooooonoO19e8oooooooooonon,1-30
oo0o0O0O0oOoOO0OO0O0000000COO0O0O0O0000000O0D0 200600 0000000C0000OO00O0OO
gooO0opooog2007000000000O0O0000DOOO000ODOO00O0DOODO0OOD0OOODOOOODO
000000 000ooooo 0-40kmiD000D0DOOOCDODOO 20070 00000O0DODODDOOOODOOOOO
obooooooboboboooooooboobobooboooboobOoboboobobooooboOobobobooooon
boooooboboboooboooobooboboooooobooboboboobooboOobOobOobooooooon
bobooobooboboboobooboobooboboboooboooboobobOoboobooboobobOobooboooooon
OO0000000O0o00OOo00DoOO00DOoOoooOOoOooobo co2000onpoopOo200509n0oooooooon
0 co20jpopoooooopoooooopoooooooopoooooooobooboUooooobooooooo
coe0opoooOoooooOooooooUobooOopUUoOooO0oooOobOOooOoOobDO0UbODODOoUODbOOOOoDO
goooobooOogzo070c000ooooOobo0oooooOoOo00oooOOoo0oooDOoOoObOOoOoooDoOn co2
ubooobobooobooboooobooboooon

doodo:oo0oo,00oooo,0boooog,0oo0ooo, co2
Keywords: eruption prediction, precursors to eruption, Izu-Oshima volcano, magma accumulation, CO2



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SVC050-14 0 0:302 O00O:50 230 12:00-12:15

0000000000000000 (2) _
Ground deformation measurements in lzu-Oshima volcano (2)
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Steady deformation pattern and the magma storage system of Kilauea volcano
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(a) Opening distribution on the rift reservoir surface and (b) Surface displacements. Color shows the vertical and
slip distribution of the decollement. These displacements  arrows show horizontal displacements, respectively.
are created by over-pressurizing the rift reservoir.
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We study a temporal variation of texture of volcanic ash emitted by vulcanian eruptions at Showa-crater of Sakurajima volcano
We collected 34 ash samples during 14th-17th, January 2010. The collected ashes were examined from view point of variatio
of ash texture 1) through single eruption and 2) before and after big eruption emitting pumice clast. Ashes were classified ol
the basis of particle morphology and component. The classification of volcanic ash was performed on stereoscopic microscop
Volcanic ash is divided into 15 types of particle, K (black ash ash), B (brown color ash), W (white to colorless ash), Pumiceous
particle (ash with extremely high vesicularity), N (ash with hon-smooth surface), A (altered), PI (plagioclase), Cpx (clinopy-
roxene) and Opx (orthopyroxene). Moreover, K is subdivided into three types of particle, K-B (shows blocky morphology), K-F
(shows fluidal surface) and K-V (shows vesicular morphology). Also B is subdivided into B-B, B-F and B-V as well as K particle.
W type ash is subdivided into W-B-T (shows blocky morphology with transparency), W-B-NT (shows blocky morphology with
non-transparency) and W-V (shows vesicular morphology). The examination on polarized microscope indicates that groundma:s
crystallinities of B, W-B-T, W-V and pumiceous particles are lower than that of K and W-B-NT particles. The classification and
time-series analysis of the ash reveals that 1) the number fraction of ash with low crystallinity (B, W-B-T, W-V and pumice)
and 2) vesicular morphology (K-V, B-V, W-V and pumiceous particle) in later phase is larger than that in initial phase in single
eruption, and 3) the number fraction of ash with low crystallinity increases approximately 1 day before big eruption (emitting
pumice clast) and decreases after the eruption. These results imply temporal variation of volcanic ash texture is possible to be :
indicator of progress of eruptive activity.

oo0o00:000,0000,000,0000000
Keywords: Volcanic ash, Texture, Time-series, Progress of eruptive activity



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SVC050-21 0 0:302 00:50 230 15:15-15:30

0000000 00D0ooo0noooon
Repetition of inflation of Sakurajima volcano

oooo ™ oooo2oo0t
Masato Iguchi*, Jun-ichi HirabayasRj Takeshi Tameguti

'opooo,?2000
!DPRI, Kyoto Univ.,>TITEC

OO0000C0000O0000OOO0DODbO 20060 6000000020080 20000000D0ODO00DOOO0OOODO
oo20090 100 0000O0O0OO0O00DOOOODOOOODOOODOODOOODOODO20100 5O0000O0O000O00O0O
OO0o0oo0ooOo0o0o0oDbobo0oO0ooboenD 120000000000 ODOOOOODDOOO

OO0o0o0DO0O0o00ooOo00ooDObO0o0oooDO0o0oobOoObO00ooDOO0oooDOObOOoOoooDo1esuubDbODoOnd
Oo0000019981000000000000000000,200800GPSO000000000000000000O
00001995000 20060 000000000000 0OODODO 1OcMOI0ODOCOOOO0OODODOODOOOOOODO
OO0O000D0 19970 110019990 100 020040 100020050 200000000020060 0000000000
ooo0oboooOooooOoo0oooboooOooDbOooOoOooDboz200000000DOOOO0DODOOOOODODOOOOD
O00o0ooooOo0O0o00oooOobO00oooDOOooO00oooDOOOObOOb0DD2008;20000000 20090
boooboobooobooboooobooboooobooboooobooooboOobooooboobooooboaoon

0000 z200000000000000DOOCO00DOO00DOOOGODODUDOOOUODODOUODOUODOOODOO
goGepPSOOOOODO 15000020090 100 300000000 DOOOOO00O0ODOODODOOODODODODOOOOOO
OO0o0o7700000000O0O0000DOOO0O0ODOOOOODOOOODOOOOODOOOODOOD20090 7O0DOO
ocooooooooooooooooooOoooOooO0ooooooOooObDO0 200b0000O0D 30DOO0O0ODOOOO
OoooooboOoobo eGPpSOO0OOODOOODOOOD SVOGUUOOOOODOOOOODOODOOOOOOO
oo0z20100 10C00O0O0OODODODOOOOOOOOOOSVOGUOOOOOOOOOOOOOOODOODOOOOOOO
o00opoOoo0o0o0oooOooO0oOoOoDpoogOo20100 1000 30000000 DOODO00O0DOOO 2cMOOOnO
00000 IemddO0O0O20100 500006000000 0000O0O000ODO0O0O0O0ODOGDO 1200 22000000
oo0ooOo00ooOoOoooOo0o0oboOo0ooobo0oooboo0ooDOoOoobOeU 1500170 00DOOODDOOODODOOO
oo0o0000O00000000000oQoOoOOOO0O0OO0OO0O0O0000O0O0OO0OOOOO0O0O0OO0OOOOo.2?rad
027strairll 00 0000000000000 O0OOO0OOO00COOO0O0OOOO0OOOOOOOOOODOOOOOO
oo00o0o0oo0oOopooOoOooooOoOoooo 20100 11000000000DOO0O0OODODDODO0ODOODOODOOOO
000 1?straindl 00000000000 COCO0OOOO0OO0O00OOOO0O0O0OOOOOOOOCOOOOOOOOOOOOD
oo0o0O0O0O000O0OO0OO00000000000000000000000OCO0ODOD0OOO0O00O00O0O0O 4kmO00O
goooog

oOo0oz20100 1100000000000 00O0O0OO0O0DOOOOOOOODODDOOOODOOOOOODOOOODODOO
gooopooodooooooDOooOoUooooU0UoDoOOoU0UODOoOo0UOoDOO000ODOODOOoDOOOO20110 10
goes0O00o0oooooooooopoooogooDoo0UoobooOoo0oDooObOo0oboDobDogOoooo
obooboooooobooboboooooobooboboboobooobooooobOoobOoboobobooooooooooOon
obooboooooooooooboobobobobobooooooooooooooboooboooooboooobooonoa
boboobobooobooboooobobooooobooboobooboobooonoag

gooob:bb,00bb,00don
Keywords: Sakurajima, ground deformation, intrusion magma



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SVC050-22 0 0:302 00:50 230 15:30-15:45

Oo0Oo0ob0ooboooobooboobooz20000bobooooboooooon

oo
Change of mode of eruptive activity and the magma plumbing system of Sakurajima Vol-

cano since 20th century

oooo0oooooLooootoooo?
Mitsuhiro Nakagaw&, Akiko Matsumotd, Mizuho Amma-Miyasaks, Masato Iguchi

l0pooooO0o00000000O00D0O00oD,?0000000000000000000
'Hokkaido University?Kyoto University

Oo000ooobou7ioo0gooo1y7o000ooooO 1140000000 DOOOOO00OoOoOoDoOobDO0O
OO0000000000000O0o0o0oooooooooooDoODODOOO0ObO1460 0000000000 001955
Oo0o0obOoO0o0ooOoo0oooOoo0ooDObO0oOooDbOo0o0oooObO0oooOOOoO0oDODOOOOoOoDoOo9ss0O
oooooOoOo0O0O0O0OO0OOOOOOOO0OO00000000000000002000000000000000000
goooooooboboobooooooboboooobooooobDobobOoobOooooOobOobDobboooOoo
Ooooopoooo0OooooooOoOoO0o0oooDOooDOoOoUoOoDObOOoOOogOoOoaaessI200000dO0OO
oboooooobOobooooooobobooooooooboobobooooooboOoboboooboooooOon
gbooobobooooobobooobooboooobooboooboOobooon

obooobooboooobooo—-00oooobooobooooobbooobooboooobooobooobooOooon
0000000000000000000000000000000000 Yanagietal. (19910 0000000000
goooooooooobobobobooooooboboboboobooboooooobDobobobobobooooo
obooooooOobobobooooooobobobooooooobOoobobooboboooobooboOoboobooooon
oboobo0ooooooooboboboboooooooboobOoboboooooooooooboobobooooooon
bobooooooboboboooooooboboooooobobobooboooooobOobobooooooboOonn
oo0o0000200000000000000000O0O0O0OOOOOOOCOCOOOO0O0 MgOOOOOOOOOO
goooooooboboooooooobobobooooooooboobobooboooobDobobooboobooDbOoD
cooooo3gfooooooboooooooooooooDoDoooooo0oooOooDoOOoobDboOoOoDoooo
obooooooobobooooooooboobobooooooobOobOoboooooooooboOoboobooooon
ocoooooooooooooOoooo0ooobooOo0oooooOoooOo0 10b0o0bOo0ooooOoboOooobooooDoOoooo
0000000 19550020090 000000000000000000000DOOOOOOOOOOOOOOOOOO
0300000000000 000000DOOOoO000O0DOOO000D 2000000 200000000000 OO
Ooooo300b0o00ooooooooogo

oboooooobOooboboooooooobooboobooooooobooboobobooobooooboooboOobon
booooooobobooooooboobobooooooboobOoboboobooooboobOoboobooooon
booooooobobobooooooooboobooooooboobobobooobooboOoboobOoboooooboon
goooooooboboboooooooobooboboooooooooboboboooboooooDobDobooobooo
gcooooooooooOooooooooUoOooDoo 3pgUbooUoooU00oDooUbDoOoOooDboOoooboooog
obooboooobooboooooboboooobooboooon

01956500 000000000000O0000000O0DOOO oO0DODOO 8700000000 ODOOOOOO
ocoooooooooooobooooooooobooooboooooOooOooobObOOooobOooooD spoooboooo
ubbooooboobobobooooooobobobooooooobobobooooooboobOobOoboooooon
gcooopoooooooodooooopoooooooopoooO0ooooUgo2000OoDoooOoDooOoo
goooooboobobooooooooboboboooooobob0obobooobooboobobobobobooooon
coooooogooz2b0b000ooooooooooooobo0ooooboo0ooboooooobooooDooOoo
oooooOboooooooOooooooooobz2000ObO00O0ODOOO0OO0DODOOOODOODODOODOObOOOOD
tbooooooobobobooooooobobobooooboooboobobobooobooboobobOoboboooobooon
goooobooboooboobooboooobooooooboooobobobooooboooOoDoDbo

gooooO:0obo0,0cooobo,0o0ob000b0,0000,00000¢0



Keywords: Sakurajima Volcano, magma plumbing system, magma mixing, eruption prediction, mode of eruptive activity



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SVC050-23 0 0:302 O00:50 230 15:45-16:00

D000 200600000000000000000000000 _
Temporal variations of the petrological features of the juveniles from Showa crater since
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Stratigraphy of the 1883 Krakatau Mega Eruption and Tsunami in the Coastal Area of

Java and Sumatra, Indonesia _ N
Stratigraphy of the 1883 Krakatau Mega Eruption and Tsunami in the Coastal Area of

Java and Sumatra, Indonesia
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The 1883 mega eruption destroyed large part of Krakatau and formed a 7 km diameter caldera. During the paroxysmal stage,
series of eruption and tsunami occurred and destroyed more than 250 coastal villages along the Sunda Strait. This tsunamigel!
volcanic activity left a unique stratigraphy along the coastal zone of Sunda Strait. This stratigraphy was formed by successive
deposition of tephra and tsunami deposit, and also erosion by tsunamis. These near-field volcano-related tsunami deposits are ¢
ferent from usual sandy tsunami deposit caused by subduction-type earthquakes. The tsunami layers sometimes contain pum
and/or ash that have been carried up inland together with beach sand from their original position by the tsunami run up. In thi
study, we conducted field work at two sites in the coastal area of Java (Anyer, located 45 km east of Krakatau volcano an
Carita, located 40 southeast of Krakatau volcano) and two other sites in the coastal area of Sumatra (Tarahan, located around
km north of Krakatau volcano and Limus, located around 70 km northwest of Krakatau). This geological work is important to
reveal transport and depositional processes of the tsunami deposits. Beside careful examination of sedimentology characteristi
we used historical record account in conjunction with the stratigraphy characteristics. At each site, the stratigraphic profile is
different, but all composed of sand layers intercalated by ash and pumice layers. The ash layers contain shell fragments with r
lithic in Tarahan, and they contain shell fragments and foraminifera with minor lithic and heavy mineral in Anyer. We interpreted
this layers had been deposited by the tsunami. The shape of the pumice is also a key feature for this recognition. The shape
pumice fragments in Limus is more angular than that of other locations. This pumice layer does not contain any shell fragment
nor foraminifera. We interpreted this layer as the primary tephra fallout deposit. This conclusion is also supported by historical
record in which the pumice fall was apparently directed to the west. As the depositional processes of the deposits obtained, th
the chronology of eruption and tsunami during the paroxysmal stage of the 1883 Krakatau eruption can be described.

O O 0O 0 0O : Krakatau, eruption, tsunami deposit, stratigraphy, historical record, 1883
Keywords: Krakatau, eruption, tsunami deposit, stratigraphy, historical record, 1883
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Resistivity structure around the Kutcharo caldera
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Kutcharo caldera hoards potentials of disaster eruptions. From disaster prevention point of view, it is surely important to com-
prehend the mechanisms of eruptions of this volcano. This volcano belongs to Akan-Shiretoko volcanic line, the western en
of Kurile volcanic line, which shows offset collocation. The offset is also clear around Kutcharo caldera, from topography and
the gravity anomaly map. From this standpoint, the Kutcharo caldera locates on the offset point of the volcanic line. Severa
geophysical approaches for this area exist, however the precise structural model had never been proposed around this region. |
instance, Satoh et al. (2001) installed three observation lines of MT survey over the Eastern Hokkaido region, while Nakanishi e
al. (2009) executed seismic exploration over this area. Still, there are no arguments for the magma provision.

We executed MT survey around the Kutcharo region, during 2009 to 2010, and examined 2-D inversion analyses (Ogawa an
Uchida, 1996), for five profiles. The observed data shows acceptably good quality. The strike angle of this region is assumed t
the direction of the volcanic line. So the observation point is allocated for direction across the volcanic line. The principal axes
of impedance phase tensor, for the southern part of the region, align across the volcanic line as expected. But it mostly deviate
in the northern part. Therefore, we chose the TM mode analyses. The strike direction is decided by the rose histogram of th
principal axis of impedance phase tensor.

The consequent resistivity structure shows aspects as follows. For all profiles, surface layer shows high resistivity, due tc
tephra. Then, the Tertiary stratum shows low resistivity. Then again, middle crust shows high resistivity. And the extraordinary
low resistivity body penetrates the high resistivity crust. The resistive body rises to the Atosanupuri volcano. The top of this body
rises to 6 km under the Atosanupuri volcano. The depth coincides to the source depth of the diastrophism, which reported fror
INSAR analyses during 1994 to 1995, accompanied an earthquake swarm.

Nakanishi et al., 2009. Tectonophysics, 472, 105-123.
Ogawa, Y. and Uchida, T., 1996. Geophys. J. Int., 126, 69-76.
Satoh et al., 2001. EPS, 53, 8297842.

ooooo:-MTOO,00000,0000
Keywords: MT survey, resistivity structure, caldera
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Relationship between mode of eruption and plagioclase in the basaltic eruption product

of Fuji volcano
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In this work, we analyzed some of the textural features of basaltic eruption products of Fuji volcano to identify the key pro-
cesses determining the mode of eruptions. Fuji volcano mostly consists of mildly evolved basalt, although its mode of eruptior
varies from explosive sub-Plinian type to effusive lava flow emplacement. Previous studies suggested that degassing of ma
mas during ascent mainly determines the mode of eruptions. Jaupart and Allegre(1991) suggested that variation of initial asce
rate of magmas eventually bifurcates the ascent rate by vesiculation and degassing at shallow depth, whereas Woods and K
aguchi(1994) presented a model that accounts for the two numerical solutions for explosive and effusive eruptions caused by tt
variation of mass eruption rate. Degassing of water from magmas raises the liquidus temperature of the magma, thus causi
degassing-induced crystallization. Because Ca/(Ca+Na) ratio of plagioclase is strongly affected by water content of magmas, w
examined the zoning profiles of plagioclase in the basaltic ejecta of Fuji volcano to find water content of magmas where plagio
clase crystallized. We examined the effusive samples of the Aokigahara, Kennomarubi, Takamarubi, Hinokimarubi, Kansuyam:
lava flows and explosive Hoei, Yufune-2, Zunazawa, S-18, S-12, and explosive to effusive eruption products of Omuroyama pare
sitic cone. The core composition of plagioclase in explosive eruption products generally have high Ca/(Ca+Na) ratio (0.80-0.92)
whereas those in effusive eruption products tends to have lower Ca/(Ca+Na) ratio of 0.6-0.75 in Aokigahara and Kenmarub
lava flows, and of 0.75-0.88 in Takamarubi and Hinokimarubi lava flows. Previous experimental studies suggest that equilibrium
liquidus plagioclase have high Ca/(Ca+Na) ratio at high water contents, and the core composition of plagioclase suggests th
effusive magmas tends to have lower water contents just before the eruption compared with the explosive magmas. It is suggest
that magma chamber of Fuji volcano is located at ca. 15km depth, and magma is halted at some depth (1-5km) before eruptic
where some degassing may induce crystallization of phenocrysts, and successive intrusion/mixing of magmas may eventual
cause the final outbreak of vent to form either explosive or effusive eruptions depending on the water contents of magma, mostl
determined by the depth of the magma pocket.

gooobo:oboo,0bbb,000bb, 0o b,00oooboo
Keywords: Fuji volcano, mode of eruption, plagioclase composition, water content of magmas, degassing of magmas
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Subsurface airflow detection at Miyakejima and Piton de la Fournaise volcanoes from mi-
crometeorological and thermal data
Subsurface airflow detection at Miyakejima and Piton de la Fournaise volcanoes from mi-
crometeorological and thermal data
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Subsurface airflow in the unsaturated zone of the soil has been extensively investigated in a variety of engineering discipline
such as mining, nuclear waste or agriculture science. In volcanology, the recent discovery of subsurface airflow close to the te|
minal cone of Piton de La Fournaise volcano (La Reunion Island, France) provides for the first time insights into the convective
behavior of air within the unsaturated layer [1]. The characteristics of the aerothermal system, its occurrence in other volcanoe:
its ability to transport heat during quiescent periods and the perturbation of this system before eruptions are the key questions v
want to address following this discovery.

In this study, we present observations of subsurface convective airflow within surface-exposed fractures located at the summ
of Miyakejima and Piton de la Fournaise volcanoes from micrometeorological and thermal data. At Miyakejima, air exhausts
from several fractures with a vertical velocity of tens of cm/s. A difference of temperature of 10-15 degrees Celsius between the
fractures and the atmosphere has been measured, while the fractures never cool during the diurnal cycle. In the case of Piton de
Fournaise volcano, several air exits as well entrances have been observed at the summit, suggesting that the aerothermal sys
may affect the whole volcano. The velocities and temperatures are close to the ones recorded at Miyakejima. Finally, therme
profiles realized across the fractures allow us to define the convective patterns. This study is the first concerning the occurrence
an aerothermal system within another volcano than Piton de la Fournaise. It constitutes a preliminary step to further investigation
dedicated to the understanding of the perturbation of such systems before eruptions.

[1] Antoine R., Baratoux D., Rabinowicz M., Fontaine F.J., Bachelery P., Staudacher T., Saracco G., Finizola A., Thermal
infrared images analysis of a quiescent cone on Piton de La Fournaise volcano: Evidence for convective air flow within an un
consolidated soil, Journal of Volcanology and Geothermal Research, Volume 183, Issues 3-4, 2009, Pages 228-244

0O 0000 : Volcano, Subsurface Airflow, Convection, Porous Medium, Micrometeorology, Thermal data
Keywords: Volcano, Subsurface Airflow, Convection, Porous Medium, Micrometeorology, Thermal data
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