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Progress in new theory of volcanism with 2011 eruption of Shinmoe-dake as a trigger:

birth of caldera chain tectonics
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Subjects on teaching material development of volcanic eruption for science education

eruption of Shinmoedake, 2011
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Pre-historic activity of Shinmoedake in Kirishima volcanic complex
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Reconsideration of the historical eruption dates of Shinmoedake, Kirishima volcano grouy

Meiwa and Bunsei eruptions
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Precursory eruptions of the 2011 Shinmoedake eruption, Kirishima volcanoes, Japan
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Petrology of the 2011 ejecta of Shinmoedake, Kirishima volcano
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Geochemistry of Shinmoe-dake 2011 eruption magma, Kirishima Volcano
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Magma mixing and ascent process of Shinmoedake 2011 eruption from phenocrysts, m
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Shinmoedake 2011 eruption which started on 26th January 2011 showed a characteristic transition of eruption styles.

Two sub-plinian eruptions from 15 h on 26th and from midnight of 27th 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 vulcanian type which majorly produced volcanic ash
with emitting air shock, since an eruption at 15 h on 27th Jan. Among vulcanian eruptions exceeding 10 times until end of Feb
the most intensive eruption on 1st Feb ejected volcanic bombs of 1 m in diameter at 2 km from the vent.

In order to quantify the magma ascent and degassing processes and clarify the governing factors of such an eruption sty
transition, we carried out the textural and compositional analysis of pumices sampled at 8 km from the vent from 26 and 27, Jal
and of bomb sampled at 2.6 km from vent from 1 Feb. We recognize three types of pumices by color: white, gray and brown.
White pumices are generally well vesiculated, flake-shaped, 1 to 2 mm in length, and include relatively spherical bubbles (5 tc
20 um in diameter) and platy plagioclase (10 to 100 um in length), equant, platy or acicular pyroxene (sub-micron to 10 um) anc
equant oxide (2 to 10 um) microlites. Gray pumices are generally moderately vesiculated, block-shaped, 2-20 mm in diametel
and include relatively irregular coalesced interconnected bubbles (10 to 100 um in typical scale) and platy plagioclase (10 tc
50 um in length), equant, platy or acicular pyroxene (sub-micron to 10 um) and equant oxide (2 to 5 um) microlites. Bomb
has a relatively vesiculated inner part (bulk density is 1700Ry#nith a rind. The inner part includes two types of vesicles:
large irregular shaped (several mili meter in typical scale) and small spherical (10-30 um in diameter), whereas the rind has n
small type of vesicle. The bomb includes plagioclase (0.2 to 3 mm in length), clinopyroxene (0.1 to 0.5 mm), orthopyroxene
(0.1 to 0.5 mm), olivine (0.2 to 0.5 mm) and magnetite (0.2 to 0.5 mm) as phenocrysts and plagioclase (3 to 100 um in length)
clinopyroxene, orthopyroxene (sub-micron to 40 um), and magnetite as microlites. Sulfide minerals of iron and copper are founc
in inclusion of phenocrysts and groundmass. Plagioclase phenocrysts are largely classified into two types: one has calcic co
(Angg) with the normal zoning (Afy rim) (A-type), the other has sodic core (ARr;5) with the reverse zoning (A rim) (B-
type). Olivine pheocrysts coexist with A-type plagioclase phenocrysts whereas pyroxene and magnetite phenocrysts coexist wil
B-type plagioclase phenocrysts. Plagioclase microlites in the bomb are platy to acicular shaped and 10-150 um in length. Large
microlites show a characteristic stepwise zoning structure with calcic corg)And sodic rim (ABg-¢¢). Microlite sodic rims
include pyroxene microlites.

From the systematics of the mineral assemblage in glomeroporphyritic phenocrysts and the zoning pattern of two types o
plagioclase phenocrysts, it is suggested that the magma mixing process occurred between a basaltic magma and a silicic magt
The chemical composition of A of plagioclase phenocryst rim and microlite core requires 3.5 wt% of water content in the
mixed magma, which approximately corresponds to 1 kbar saturation pressure and 4 km depth. As a result, it is concluded th:
core of larger pl microlites and rim of pl phenocrysts crystallize under the pressure and water content. From the systematit
change in microlite size of white pumice, gray pumice to bomb and the bubble size from white pumice to gray pumice, it is
suggested that the decompression rate or water-exsolution rate systematically decrease from white pumice, gray pumice to bor
from the corresponding microlite number density and bubble number density. For more quantitative estimation, we have to de
velop the method to extract the original signature at the nucleation stage of bubble and microlite.

goooo:0b0,00000,0000,0000,000000
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Tephra fallout model and grain size distribution of Shinmoe-Dake tephra, 2011 eruption

of Kirishima volcano.
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Visual observation and ash fall sampling for the 2011 Eruptive activity of Shinmoe-dake,

Kirishima volcano
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Analysis of explosive eruption of Kirishima-Shinmoedake volcano using MODIS and

Simulcast Viewer
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The range of volcanic deposit from the eruption of the 2011 eruption of Shinmoe - dake
detected by satellite imagery
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Tephra fallout simulation of Kirishima Volcanoes, Shinmoedake using TEPHRA2

0000 0000 YZY0oooo ,oooooO0oBOOOO 2,0000J0000 22,0000 32,0000 3
Hirohito Inakurd*, Yukihisa Nishizond, Miki Shiiharal, Charles B. Conndt Laura J. Conndr, Koji Kiyosugi?, Tetsuo
Kobayashi

lopoooo0o0o0oo0o,?0000000,%300000
'WJEC,2USF,*Kagoshima Univ.

gogodogoobooboboododogooooobobooobobbbodooooobD oL bbbbboooooUoa
oooobooobooboobooboobooboobooDbobDbOobD bbb o0 bDUo0bDOUo O
gobooboobobooooboobooobooboobboobooboobobooboobbOoboDboobOoo
googooboobooobooboooboooboboobooboobooobboobuoobooboobboboboobOoo
goodoooobobobobboooooooobbbobboodoobo bbb bbb b O
gogoooooboobobooooooooooobooobbobodoooooob bbb bbb LE B
000000000000 000000D0O0000TEPHRA2DOOOODOOOOOOODOOODODODDODOODOOODOOO
gooobooboobobobobooboobooboobooboo

TEPHRA20 00O OO OOOOOBonadonnaetal., 20060 0000 000000000000 OO00O00OOOOO
0000 O http://www.cas.usf.edu/"cconnor/vg@usf/tephra.ltl O 0 00 0000000000000 O0O0O0O000O0
goooooboooboobobbodooooobpobbbbbbbbbbbbUbbbbbbooU o
O00000oDooo00oo0o00ooDooo0oooo000oo0OmIUTMOOO0O00D0O00O0O0kgOOOOOooOon
goobooboobooobboboooobooobooomCbcbobOOmMUiOobDOoOobObOOobDOoOoboOobOoooooo
000000000000000000000000000000g/ecm00000000000gem 00000000
00000000000000 ~MO000m/[O00000000000000000000000000000000
0000000000000 ooooooDooooOo0o0O000ooD0oOoooo00OmOUTMOOO0)0O0Oooooono
O0OmOO0O00000000000D000000000000000D00000kg/mO0000000000O00000

ooboobooboobboobo0obo0obOooboboooObUooboobOoobDbo0oboobbobDbOooo
goooobooboobooobooboobooboob0booobobooboobooboboOobDbOooboOoboo
gooobooboobooboboobooboobuooboobobbooboobooo

0000000020110 00 26000 9000000

0001991000 2000000000 100000000000 0O0ODO 9OODbOOOOOd

0001988000 2010000000 2200000000 90D000DOODOODOOODOO 1,21400000

00@o0obO0O00OOo8bOoO9ebOoUbOOobOoOobOUObDOn 130200000

goooooboobooboobooobbooboobooboobboobbooboobooboobbooLbo
goodooobboboooboboodooobobbobbbbooLDbDbb bbb Uogg
gooooooobobooobootoddddobddoob bbb bbb oL b
goooooobobobooobbobbtbddooooooooboooobobbboobbbobdoooooooboo
ooboobooboboooboobobooobobo0obooboboobUooboobDbooboboboobooboboOoo
goboobogboonoobuoobooobooboobboobooboobbooboobboobobooboo
gooobooogon

goo0oD:0000,000,00,00000000, TEPHRA2
Keywords: Kirishima Volcanoes, Shinmoedake, tephra fallout, simulation, TEPHRA2



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

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SVC070-P26 O0:0000000000 O00O:50 230 16:15-18:45

000000000000 00D0o00oDooooon, o
High Altitude airborne LiDAR at south east edge of Shinmoedake-crater in Kirishima

Volcano,Japan
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SAR data analysis for 2011 Kirishima-yama (Shinmoe-dake) eruption
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Taku Ozawa*
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Volcanic eruption of Shinmoe-dake, Kirishima-yama, began in January 2011. To investigate volcanic activity of Kirishima-
yama, we analyzed satellite synthetic aperture radar (SAR). First, we investigated temporal change of the crater from SAF
images. PALSAR image of January 27 showed that the crater lake had disappeared, and lava was identified in PALSAR data «
January 29. It rapidly grew until January 31, its extrusion rate was estimated«t076/m"3/day. After that, it seems that vol-
ume change of lava was negligible but that surface configuration of lava changed associated with eruptions. Next, we investigate
crustal deformation applying Interferometric SAR technique (INSAR). Slant-range shortening indicating the inflation in the west
of Kirishima-yama was detected from ascending and descending interferograms for pre-eruption period, and it changed to slan
range extension indicating deflation in the co-eruption period. Their results corresponded to results of GPS observations. Afte
February 1, significant deformation was not detected. In the ascending interferogram generated from 2008/2/12 and 2011/2/z
PALSAR data, 12cm slant-range shortening was found in the southeast of Shinmoe-dake. Its area corresponds to the area wh
volcanic ash accumulated thickly. So we assume that its slant-range change was due to accumulation of volcanic ash, and v
estimate its thickness. Estimated thickness was in good agreement with result of field investigation of volcanic ash by NIED anc
ERI, the University of Tokyo.
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The Eruption Activity in 2011 at Kirishimayama Sinmoedake volcano revealed by ALOS
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Elevation change detected with Levellings at Mt. Kirisimayama between 1968 and 2011
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Source model for crustal deformation of Kirishima volcano based on GPS Integrated

Analysis in Volcanic Region
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Crustal deformation after eruption of Shinmoedake, Kirishima and Continuous GPS Ob-

servation

000 ™0ODOO0OO0O32%00004%0000Y000000%Y,0000200003%00003%500000:3%00
ooo400003%5000%00007

Shigeru Nakab*, Yuichi Morita?, Kazuhiko Goto, Hiroshi Yakiward, Shuichirou Hirané, Jun Oikaw3, Hideki Ueda&, To-
mofumi Kozond, Yasuhiro Hiratd, Hiroaki TakahasHi Yusaku Oht&, Takeshi MatsushinfaMasato Iguchi

!opoo,?00000,°00000,4000,°0000,%000,700000
LGSSE, Kagoshima Univ2ERI, Univ. of Tokyo,3NIED, #GSS, Hokkaido Univ.?GSS, Tohoku Univ.8GSS, Kyushu Univ.,
"DPRI, Kyoto Univ.

2011000 2700000000000 O0OO00O0DODO0OO0ODOO0OO0ODOOOODOOOO GPSODOOODODOO
OO0000o00oOo0o00ooO00oDOoO00ooO000Oo000OO0O00DOO00DOO00DOO GEONETOODODODO
000000000 oO00OO0ODO0O00O00DO0DOOObOO0O0DOOO 2900 MNZSOOO 3100 TKCHO
KRNOOODOOOOODDO KRyYKOOOOO GPSOOOOOODOOOOODOOODO G GPSOOOOODOOOOODO
0000000000000 000000O0OOO0ODODOOBernese GPS Software Ver. 30IGSO00O0OO0OO0O0O00OO
uboboobobooboobooboooooboooobooboobooboboooooboobooooon

000002010 00000000 4mO00 9.7kmO00000000O0OO0O0OOOOOOOODOOOODOOOO
OO00000O00D0O00O0OO0o20100 1200000 2011000 250000 2011000000000 28000000
oboooooooboboooooooobobobooboooooobobooboooboooDobobobobobooooon
oobooobooooobooobooobbooboooooooboemiOD0ob0oOoooooboOoOobOOoOobooOooooong
booobobooooobobobooboobooooboooobooboboboemb0obO0O0OOOobOOOOODnOO

uboooooboobooboobobooboobobodobooboobooobooooooooooooooobooooobooon
oooooo

ooooo:.:ooo, GPS
Keywords: Shinmoedake, GPS



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““’“ )
SVC070-P33 O0:0000000000 O00O:50 230 16:15-18:45

00000000000 p0O00DooooDoooon. _
The preparation stage of the Mt. Shinmoe eruption implied by crustal deformation
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Estimation of magma flux during the 2011 eruption of Shinmoedake volcano based on tili
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Tilt change preceding the eruption at Shinmoedake Volcano

000000000 2%00002%0000¢0
Koji Kato!'*, Kazuya Kokubd, Yoshiaki Fujiward, Shin’ichi Matsusué

lJoo00o0oO0O0o0,?200000000000
1 Japan Meteorological AgenciJapan Meteorological Agency

00000020110 10 190000000000 010 260 00000000000 00ODO0ODODO0OOODODOO
oooooooooooo0oooooooooooooooDoo20000oooooOOooOo0ooooooOoooooDon
oboooooobobooooooooboboboooooooooboobobooooooobooboobooooon
oboooboooobooboooobooooon

000000000000 0O000OOo0ooOOo0ooOO0 3kmOO0O0O0O0O0OOO0OOO0OODDOOOOODOOOOD
03kmiI0J0000000000O0OOOOOODODODODOO0O0OOO0O0O000O0O00000000000000000OO
cooooooodooobooooOoOoooobooOooo2070o0oo000OoOoOooOOOoOoOo200D0Db00000O0O
00020 110000 100600 0000DCOO0OO0DODOOOODOOOODOOODOODOOODODO20 1400000
000000000000 0.04p rad00 00000020 180000 0.04J0.24p rad0O0OCOCOODODODOOOO
oooooboooooooooooo0ooooboboooooboooOooooObOooooobooooboOobDOooooDOD20 110
coooooooOooooOoooOooooO0oooU0oo00oooOoOoOoO00oDoOOoOoO0oU0oDbOOOoDOogDoD20
4000000000000 0O0000DODO0O00OOOOOO0ODOD201800000O0DODODOO0ODOOLOO
oboooOobooobOobobooobooboooooboonoo

googo:goo,b0ogoon
Keywords: Shinmoedake, Tilt Change



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““’“ )
SVC070-P37 O0:0000000000 O00O:50 230 16:15-18:45

0000000000 201100000000 o ,
The 2011 Volcanic Activity of Mt. Shinmoe inferred from seismic and tilt data
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Preliminary report for a dense seismic array observation for a short period in the wester

area at Kirishima \Volcanoes
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Dense seismic array observation composed of 97 temporary seismic stations was carried out in the western wide area
Kirishima Volcanoes in a period from March 7 to March 13, 2011. This observation aims to observe the volcanic events such a:
volcanic earthquakes, tremors and local earthquakes occurred in and around the volcanoes, in order to try to estimate the spat
locations of these events, to try to detect the temporal change of the event locations, and to obtain the basic velocity structul
beneath the volcanoes.

The array consisted of three profiles, A-profile, B-profile and C-profile. Each profile has 46, 25 and 26 temporary seismic
stations equipped with a 4.5Hz UD-component seismometer and LS-8200SD recorders, respectively. A spatial interval betwee
the stations along the profiles is about 100m. At each station, it was scheduled to record continuously seismic waves every abo
3 hours.

During the whole observation period, one eruption occurred on 02h50m, March 8. Because the 10 minutes interruption schec
uled between the continuous recording periods unfortunately overlapped the eruption time, we have no seismic data accompani
by the eruption. In addition, the main shock and many big aftershocks of the 2011 Off the Pacific Coast of Tohoku Earthquake
occurred on March 11 strongly disturbed weak signals produced in the volcanic area. However, we could successfully obtai
other seismic data derived from local earthquakes and volcanic events.
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Detected infrasound signals in Isumi, Japan - the Eruption of Shinmoe-dake -
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The infrasound observation system is installed in Isumi, Chiba-prefecture (approximately 60 km SE of Tokyo) as a componen
of the International Monitoring System for CTBT's verification scheme. It is an array observation site and is comprised of six
elements. It had been deployed on November 2004. Until now, many interesting infrasound signals were observed.

The infrasound signals generated by the volcanic explosions of Minamidake, Sakura-jima might be the typical examples. Sig
nal made by the large explosions of Sakura-jima were sometimes detected and we are trying to discuss propagation characterist
of infrasound signals by using them, which include dispersion, attenuation, etc.

Shinmoe-dake had minor eruption on 19th of January 2011 and is erupting actively since 26th of January. Furthermore th
large explosions occurred several times, whose waveforms at JMA's nearest microphone station had more than 100[Pa]. TI
observation system detected successive infrasound signals which came from the direction of Shinmoe-dake since 26th of Janue
and also detected a series of infrasound signals as often as large explosion had occurred. The distance between Shinmoe-d
and the observation site is approximately 950 km. Travel time of infrasound waves was estimated approximately fifty minutes
According to estimated sound speed profile along the propagation path, duct might be established within the troposphere, and
series of infrasound signal seemed to show a tendency of dispersion.

gooob:0booooob,0oog,bbo,oo0boo
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Magnetotelluric survey at Kirishima volcanoes in 2010 and 2011 (Preliminary report)
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We conducted broadband magnetotelluric (MT) survey at Kirishima volcanoes in 2010 and 2011 to elucidate the electrical
resistivity structure. From July to September 2010, we made MT measurements at 17 sites around Mt. Shinmoe. ADUQ7s ©
Metronix were used for measurements and measurement term was almost three weeks at each site. By preliminary results, dire
tions of induction vectors go to north of Mt. Shinmoe, around Mt. Karakuni in and below the periods of 1 seconds, and tend to
go to north-west of Mt. Shimoe, westward of Mt. Karakuni around 100 seconds. This may indicate that a shallow low resistive
body exists at a few km depth of the north position of Mt. Shinmoe and a deep low resistive body exists at tens km depth of the
north-west position of Mt. Shimoe.

From 26 January 2011, it occured the active eruptoins of Mt. Shinmoe. GPS measurements found that the position of 6km apa
from Mt. Shimoe in north-west direciotion is the source of stress at 10 km depth, that is, a magma chamber. Thus the inductiot
vectors may point at a deep main magma chamber and a shallow sub magma chamber.

After the eruption mentioned above, we are going to conduct MT survey at another 12 sites from March to April 2011 around
the postion of the magma chamber, and aim to detect main, sub magma chambers and its path.

goooo:000,MT,000
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Geomagnetic total intensity monitoring before the 2011 summit eruption at Shinmoe-dake

crater in Kirishima volcano
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