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

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U"m .
SVCO051-01 00:301B 00:50 220 14:15-14:30

000000000 DooOoonoooon
Volcanic activity and tectonics in the NE Honshu arc, Japan

oooo b
Takeyoshi Yoshida

l0goooooooooooooo
lGraduate School of Science, Tohoku Univ.

godooooooooboootoboooooooooooooooboooooooboooooooooooooon
goooootooooooboooooooooboooouoooooobooooooooooooooooooooo
O000ooooooooooooooboooboooobooooobooo0oooooooobo0 oo ooooboooon
Oo0do0ooooooooooboooooboo0obooooboooooooobo0oooooobooooooobooooooo
000000000000 000b00000b00b000000b0000b000D00000000000D0OnYamada
and Yoshida, 20111

gdboooooootooooooooboooooooooooooooooooboooooooobooooooon
Ofdoooooooooooooobooooboobooooobooooooooooobo0oobooboobOooooboOooa
Odo00oo0obooo0oododooobooooooboooooooooooooo0oooooooooobooobooono
Odo00o0o0oo0oodoooooboooooodooobooooooooooooobooooooooooooa
go0oooo0oooooboooobooooooooooooooobooooooooooooooobooOooooonon
gooooooooooboootoocoooooooooooooobooooooooooobooouoboooooonon
O00oooooooooboooboooooobooobooboooo0ooo oo oobOo0oooo0obOoooOoooa
000000000000 000O00O000000000000O0b0b0 0000000 oOoaOoaa2009am

0000000000000 00000D0000000000000 MaOOOOOOOO0OOOKondo etal., 19980
Odobooooooododooobooooooooooooobooooooooooobooooooooooooa
O0o00oo0o0oooOo0o0oboOooOobo0oooooo0oo0O0 MaOOOOOOOOOOOOOOOOOOOOOOOOOO
goddooooooooobooooooooooooooobooooboooooooooooboOouobooooonog
0000000000000 OOO0000000b0b0000000O0bOODODO00000O0oboOD0O0OdAcocellaetal.,
20080 0000000000000 OO00000000OO0O0O0OOO00000000O0O0O0O0OO0OOOO0O0OOoOaO
OdoooooooodooobooboooooodooobooooooooooboooooooooobOooa
god0dooo0ooooooooooooonooonog

gooooooooooooooooooooboooobooouooooooooooooooboooooboon
O00o0ooooooooobooooobooooono

goooob:obobo,gobooo,bogob,boo,ooboon
Keywords: volcanic activity, tectonics, NE Honshu, magma, regional stress field



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

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SVC051-02 00:301B O00:50 220 14:30-14:45

0000000000000 00oOgOoDoOooon o _
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Chrome-spinel inclusions in olivine and plagioclase as a marker of phenocrysts in a dif-
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Crystal accumulation is an important process in magmatic differentiation. Although whether cumulus crystaigaretkiric
phenocrysts onewly-formedcrystals after magma emplacement is an important issue concerning mechanisms of magmatic dif-
ferentiation, there has been no effective criteria for the judgement. We demonstrate, from a study of the Murotomisaki Gabbroic
Intrusion, that Cr-spinel inclusions in silicates may be used as a useful marker to identify the intratelluric phenocrysts and alsc
as a tracer to study the crystal redistribution in a differentiating magma body.

The Murotomisaki Gabbro is a sill-like layered mafic intrusion ("200 m thick) emplaced in Tertiary sediments in Shikoku,
Japan. Several olivine-rich zones have been identified in a lower 100-m zone. Olivine and plagioclase phenocrysts in the chille
margin commonly contain tiny Cr-spinel inclusions, which are uniform in composition regardless of kind of the host mineral. Cr-
spinels occur as olivine- or plagioclase-hosted inclusions in the lower 40-m cumulates (AC subzone), while there are no Cr-spine
crystals in the overlying cumulates (40-100 m; GR subzone). In the AC subzone, Cr-spinel contains fhatefehat in the
chilled margin. This tendency is more pronounced in olivine-hosted inclusions than in plagioclase-hosted ones. Within olivine
crystals, closer the crystal margin, the more modified are the compositions of the spinel inclusions. From the above observation
we infer that all olivine- and plagioclase-hosted Cr-spinel inclusions from the AC subzone are originally of the same in compo-
sitions as those from the chilled margin, but their compositions have been modified in situ during solidification of magmas by
diffusional exchange with the residual melt through the host minerals.
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Miyakejima is an active volcanic island located about 200km south of Tokyo in Izu-Mariana arc. 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). We performed melting experiments of OFS scoria, which is one of the
least fractionated Miyakejima basalt, in Ofunato stage. Experiments were performed in the temperature ranges of 1050-1200
at1.0, 1.5, 2.0, 2.5kbar using IHPV at the Magma Factory, Tokyo Tech. Based on the experimental results and petrology of OFS
magma chamber in Ofunato Stage was reconstructed. The magma chamber was located at 5"6km depth ("1.5kbar) and water-r
("3 wt.%) basalt magma crystallized olivine and calcic plagioclase (which is the typical phenocryst assemblage throughout Ofu:
nato Stage) at “1100C under NNO-buffer. Condition of the magma chamber was maintained almost constant for 3000 years. .
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 1.5kbar under NNO. Postulated wate
content in magma ("0.6 wt.%), however, is much lower than in Ofunato Stage ("3 wt.%). Accordingly it is suggested that magma
chamber has been significantly degassed (0.6 wt.% H20 in magma) during the dormant period (400077000 y.B.P)

gooobo:0bo0,00b0b0b00,000b00b00,0000
Keywords: Miyakejima, Magma chamber, High-pressure experiment, Ofunato Stage



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

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SVC051-05 00:301B O00:50 220 15:15-15:30

oO0o00D0o0ooopooooopoooo _
Roles of geodetic methods on volcanic activity forecasting

oo o
Makoto Murakami*

lopooooooooooo
1SV, Hokkaido Univ.

20110 10000 00O OO0o0UoOoObOO000ODOOO0UO0DODOOOO00 10000 O0DODOOODOO
gooOo0o0OcGPSOODODODODODODODODODOODOOOOOO 1IOkMOOOO0O0O00000000O0O0ODOOOOOOOOO
obooooooobOobobooooooobOobobooooooooobooboboooooboobOobooooooon
boooooobooobooboboboboooooboboboooobooboOobOoboboboobobooooobooona
gooooOoOoOoOOOOOO0O0O0GPSOOO0OOOOOOOOOOOOOOOOOOOODOOOOODOODOOOOO
gooooooooooboboooooooogooboobooooboooDobDobobOoboboooboooooDo
obooobobooooboobooooooo

O GePSOOOOOOODOOODO 10000000000 OODODOOOOODODOOOOOO0O0O0ODOODOOOOOOO
goobooogooooooooooOoooOOobO0o0oooOooDObOO0oOoooOoDbDDOObOOObODOOoOoOoooDDoOoGPS
boboobobooobobooooboooooboobooooboobooboOoboooonDo

OO000Oo000oOo00oOo0o0oOo00DoOO00ooOoOO00oOoOO0OoO0oUDOOO0ODDOOOO2004000 2000
OO0000O00Opoooz2008002000 000000O00oooOoO19eO 00 Ooooooo0—00000o00OnO
O GePSOOODOOODOOOOO0OOOOOOOOOOOOOOOOOODOOOOODDOODOODOOOOOOOODOD
oooobOoOoOooooo0ooooOobo0ooooObo0oOooDbOooOoooDObbz200400000DO0ODOODODOOOOOD
boocooobobobooooboobooboboboooboobooboboboooooOoOooboOobOobooooon
000000000000000000000000000000000O00O000000019%6-201@00000000
goooooooboboooboooooobobobooooboooooobobobobooboobooDobobooooo
oboooooobooboboooooooobobobooooooooobobobooobooooboboboboooon
0000000000000 0000000000000 Time-Predictablel 0000000000 O0OQOOOOOO
ocooooooooooooobooOo0ooooboOooooobObO0oooDObO0oooODObOO0ooOoOobOOoOooDOooOoooDoOoOg GPs
boooboboooboobooooboobooooboooobooboooon

goooooobooooooooboboooboooobbooboobooboobboboLobOobooUobLbOODbo
gboooooboobooboboboobooboooobobobooboobobobooboobooooboon

ooodo:opoooo,GPSO00,0n,0o0ood
Keywords: Volcanic Eruption Prediction, GPS: Global Positioning System, Geodesy, Disaster Mitigation, Super Volcano



Japan Geoscience Union Meeting 2011
(May 22-27 2011 at Makubhari, Chiba, Japan)

©2011. Japan Geoscience Union. All Rights Reserved. " p'a i
]Geoscience
Y
SVC051-06 0 0:301B 00:50 220 15:30-15:45

Post-Eruptive Deformation of the 2006 Rabaul Volcano (PNG) Eruption Detected by

ALOS-SAR Data _ _
Post-Eruptive Deformation of the 2006 Rabaul Volcano (PNG) Eruption Detected by
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Rabaul volcano is located at 4.2710S and 152.2030E on the eastern flank of the Bismarck Volcanic Arc on the northeastern er
of the Island of New Britain in Papua New Guinea (PNG). Itis a 9 x 14 km caldera complex. The volcanic arc is associated with
the current subduction of the Solomon Sea Plate beneath the Bismarck Plate along the New Britain Trench. The most recent tw
eruptions of VEI 6 occurred in September 1994 from two vents, Vulcan and Tavurvur, located roughly on the western and easter
margins of the caldera respectively, preceded by a deformational crisis ten years earlier. Leading up to and after the deformation
crisis, intense monitoring was carried out anticipating an eruption in the near future.

After the 1994 eruption, Vulcan eruption ceased shortly thereafter while Tavurvur continued intermittently to end of 2010.
An eruption of VEI 4 occurred on August 11, 2006 with vent and explosive eruptions. Lava flow and lava dome extrusion also
occurred. Before the eruption, uplift was observed since February 2005 and amounted to 4 cm uplift at the time of eruption. At
the eruption, 25 cm of subsidence was detected by continuous GPS measurements. Habitants of Rabaul town were evacuate«
safe locations.

Generally, it is agreed that the central up-doming of the caldera is being caused by one or two point sources at shallow level
within the caldera block, at depths ranging from 1 to 2.5 km. In contrast, the complexity of the observed deformation has alsc
led to suggestion that more complex source may be involved other than a single (or two) point source. Moreover, the observe
deformation may be the response of the caldera structure to the stresses from a 4- to 5- km deep magma source. Also, press
ization along ring faults, as delimited by seismic annulus, has been proposed to account for the observed deformation.

We processed ALOS PALSAR Data using INSAR technique for images obtained on February 27, July 15 and October 15 o
2007, October 17 of 2008, and September 4 and December 6 of 2009. This period corresponds to post-eruption deformatiol
Few centimeter subsidence are detected in the northeastern part of the caldera around Tavurvur volcano in the periods Febru
? July and July ? October in 2007 and September ? December in 2009. INSAR detected deformation estimates are consiste
with vertical deformations of GPS processing by Rabaul Volcano Observatory for the corresponding periods. Subsidence of "3
cm was observed in the caldera by continuous GPS measurements for 2 years until 2009. Small deformations are also detect
around Vulcan.

A spherical deflation source at a depth of 2 km in the Greet Harbor provides a reasonable fit to the data using Mogi (1958
solution. We attributed the subsidence to decrease in the source volume as part of it recedes back into the magma chamber furtl
beneath.

O OO0 0O : Post-eruptive deformation, Rabaul volcano, ALOS PALSAR image, INSAR, subsidence, spherical source
Keywords: Post-eruptive deformation, Rabaul volcano, ALOS PALSAR image, InNSAR, subsidence, spherical source
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Seismic velocity structure around I1zu-Oshima volcano
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Long-distance lateral magma transport in intra-oceanic arc volcanoes
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Recent geophysical observations in the lIzu-Bonin intra-oceanic island arc indicate that magma is transported long distance
laterally from the main basaltic composite volcano. When Miyakejima volcano erupted in 2000, seismic activity began beneatr
the volcano and migrated about 30km northwestward (Geshi et al., 2002). This event is interpreted to reflect northwestward dik
injection from Miyakejima, transporting magma at a depth range between 12 and 20km (Kodaira et al., 2002). We demonstrate
that long-distance lateral magma transport also occurred at Nishiyama volcano on Hachijojima Island using petrological, geo
chemical and structural studies of submarine and subaerial satellite vents (Ishizuka et al., 2008). Nishiyama provided evidenc
for two types of magma transport. In the first type, primitive magma moved laterally NNW for at least 20km in the middle to
lower crust (10-20km deep) and is marked on the seabed as a series of submarine subparallel-aligning volcanic ridges. The ott
type is characterized by magmas that have experienced differentiation in a shallow magma chamber beneath Nishiyama ai
have been transported short distanceSKm). This latter type generates radially-distributing satellite cones. The long-distance
magma transport seems to be controlled by a regional extensional stress regime, while short distance transport may be controll
by local stress regime affected by load of main volcanic edifice.

In this contribution, we report on recent investigations into the magma plumbing of Izu-Oshima volcano; an active basaltic
volcano with extensive fissure eruption system. Cruise NT0906 accomplished 16 ROV dives in 2009. The dive areas were 1) NV
of Izu-Oshima island, where the volcanism is expressed by NW-SE trending ridges, chains of volcanic edifices (NW chains) anc
the Higashi-1zu-Oki monogenetic volcanoes (HIMV) 2) SE of the island where NW-SE trending chains of volcanic edifices are
also recognized (SE chains).

A bathymetric survey revealed that the subparallel NW-SE trending volcanic ridges extend up to 22 km to the NW and SE
from the summit of Izu-Oshima volcano. The diving survey revealed that: 1) NW-SE trending ridges are eruption fissures, which
erupted basaltic spatter and lava flows. 2) Basaltic effusives are petrographically similar among each ridge, while there are nc
ticeable differences among the chains. 3) The NW chains are petrographically distinct from the HIMV in the same area. 4) Mosi
of the NW-SE trending ridges have little sediment cover, implying that these eruption fissures are very recent.

Most of SE chains are petrographically and geochemically similar to the central and subaerial vents in the latest stage of ac
tivity of this volcano (last 2000 years), while NW chains are similar to the older subaerial satellite cones. Geochemical similarity
between the submarine and subaerial chains on its extension implies that each volcanic chain represents an episode of late
magma transport away from the main Izu-Oshima edifice. This scenario also explains the overlapping distribution of HIMV and
NW chains which have clearly distinct sources. HIMV appears to be fed by "in-situ” source, while NW chains are fed by magma
plumbing system of Izu-Oshima volcano by lateral magma transport.

Magma transport at 1zu-Oshima volcano, however, seems to be distinct from those at Hachijojima-Nishiyama volcano. 1zu-
Oshima system does not show compositional variation along the volcanic chain, and no primitive magma occurs in the chain
Long distance magma transport at the 1zu-Oshima volcano seems to occur from shallow crustal magma chamber where extensi
crystal fractionation and plagioclase accumulation take place.

Long-distance lateral magma transport in oceanic island arc volcanoes could be common phenomena where regional stre
regime is favorable and important factor for construction of volcanic edifice and eruption system.

Keywords: Izu-Oshima volcano, intra-oceanic island arc, dyke, long-distance lateral magma transport
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Clustering of dike orientations for paleostress analysis

ooo>oooot!
Atsushi Yamajl*, Katsushi Satb

l0o0o0o0O0oO0o00ooO0ooooooooo
IDiv. Earth Planet. Sci., Kyoto Univ.

gboooooooooooobooobooobooboboboboboboboboooboobooooboooobDooDoDOoD
0000000000000 0OO00U0UUODODUUOOOOOO Binghamd OO OO0 O ODO0O0O0O0O0OOOoOQ
obooobooobOoooboobooooboooooboooOoobOoobOOoobooooOooooobOOooooboooobooon
obooobOoboooobooooboobooooooon

000000000000 oO0O000oOoO00OoO00OOoO0oOO0o0oOoOOoOoOoooOO (2oo)DOOOOODO
goo0oogoooooooogoeceoooOoU0oooDOoDOOO000OoOoD20000O0OO0O0D0O00OO
gbooobobooooboobooooobobooooboobooooboboboooOoboooobobobooboDoboon

obooooobOobobooboooobooooooobooboobooboobobobooooooooooooboOooon
obooobobooooobooooo

gogoob:bb,00bb,00oobb,o0,bbogg
Keywords: dike, orientation statistics, cluster analysis, stress, Japan Sea opening



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““’“ )
SVCO051-15 00:301B O00O:50 220 18:00-18:15

0O0o000000: 000000000 . N _
Structural geology of volcano deformation: Its utility and future issues
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A proposal for future rover exploration targeting volcanic activity on Mars
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