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The characteristics of crustal structure in Shikoku Basin obtained by seismic exploration
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Seismic crustal structure of the Kyushu-Palau Ridge, paleo-island arc in the Philippine
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Crustal structure and growth of the Forearc region of Izu-Ogasawara arc
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Unraveling the Mesozoic continental basement of the proto-Philippine Sea Plate
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The Izu-Bonin arc has been regarded as a typical intra-oceanic arc, where the oceanic Pacific plate is subducting beneath t
Philippine Sea plate. The current Philippine Sea plate is a complex of active and inactive arcs and back-arc basins. It is dominate
by oceanic crust domains forming three large back-arc basins; Shikoku, Parece Vela, and West Philippine Basins, making th
present Philippine Sea plate look like an 'oceanic’ plate. However, all of these back-arc basins were formed after the inceptiot
of subduction at Izu-Bonin arc, which began at 52 Ma. Little is known about the proto-Philippine Sea plate, which existed as a
counterpart to the Pacific plate during subduction initiation and before the formation of back-arc basins.

To understand the detailed geology of the proto-Philippine Sea plate, we have conducted manned-submersible SHINKAI650
and Deep-Tow camera surveys during the R/V Yokosuka cruise (YK10-04) at the Amami Plateau, Daito Ridge, and Okidaito
Ridge (ADO) region in April, 2010. The ADO region comprises the current northwestern Philippine Sea plate and considered
to represent the remnants of the proto-Philippine Sea plate. The submersible observations and rock sampling conducted duri
the YK10-04 cruise revealed that ADO region, especially the Amami Plateau and the Daito Ridge, dominantly expose deey
crustal section of gabbroic, granitic, and metamorphic rocks, indicating that a part of the proto-Philippine Sea plate is compose
of older, non-oceanic, possibly continental, crust. Jurassic to Cretaceous zircon U/Pb ages have been obtained from the AD
plutonic rocks. This suggests that subduction of the 1zu-Bonin arc initiated at the Mesozoic continental margin, and later acquire
"intra-oceanic”-like setting through formation of the backarc basins.

Furthermore, the detrital zircon studies conducted at the northern Izu-Bonin forearc, counterpart of the ADO region, show
that part of the zircons yield Mesozoic to Paleozoic ages, indicating that such continental basement may even exist beneath tl
present Izu-Bonin arc.

1/1



Japan Geoscience Union Meeting 2012 ~® ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“P“ E

Geoscience
Union

SCG66-05 00:101B 00:50 220 10:00-10:15

liogdooogooobbbbboooooooobobo-oo0bbbbboooooo

0 0-
Comparison of stratigraphy of ferruginous sediments with meteorological events for 11
years in Satsuma lwo-Jima Island.
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Estimation of electrical resistivity structures beneath the Lau back-arc Basin
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Tectonic history of the Conrad Rise and initial breakup process of the Gondwana
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The Conrad Rise are situated in the middle of the Southern Indian Ocean between Africa and Antarctic, and regarded as or
of the LIPs (large igneous provinces) related to upwelling plume activities. However, hot spot tracks associated with the Conrac
Rise are not clearly established and the origin of the Conrad Rise are not well demonstrated. Moreover, the Gondwana breaki
process and the relation between plume activity and breakup in the Southern Indian Ocean still remains poor-defined becau
of the sparse observations in this area. Total intensity and vector geomagnetic field measurements as well as swath bathyme
mapping were conducted during the R/V Hakuho-maru cruise KH-10-7 to understand the tectonic history of the Conrad Rise
related to the Gondwana breakup in the Southern Indian Ocean. The dredge rock sampling were also performed at the Ob a
Lena Seamounts in the Conrad Rise during the cruise. Magnetic anomaly data as well as swath bathymetry data obtained duri
the R/V Hakuho-maru cruise KH-07-4 Leg3 and KH-09-5 are also used in this study.

Magnetic anomaly profiles with amplitude of about 300-500 nT are observed almost parallel to the west of WNW-ESE trending
structures just to the south of Conrad Rise inferred from satellite gravity anomalies. These magnetic anomalies most likely
indicate Mesozoic magnetic anomaly sequence. Mesozoic sequence magnetic anomalies with amplitude of about 300 nT a
also obtained along the NNE-SSW trending lineaments between the south of the Conrad Rise and Gunnerus Ridge. Ocear
crusts formed during Cretaceous normal polarity superchron are found in those profiles, although magnetic anomaly C34 he
been identified just to the north of the Conrad Rise. However symmetric Mesozoic sequence magnetic anomaly patterns are n
observed along the WNW-ESE trending lineaments just to the south of Conrad Rise. These suggest counter part of Mesozo
sequence magnetic anomalies in the south of Conrad Rise would be found in the East Enderby Basin, off East Antarctice
Moreover, approximately one-third of the dredged rock samples at the Ob Seamount are of metamorphic origin, whereas half ¢
recovered samples are volcanic rocks. Gravity anomaly patters in vicinity of the Ob seamount show broad positive anomalies
and are different from that around the Lena Seamount which show negative gravity anomalies around the seamount. The:s
imply that the Ob Seamount are continental origin and have left behind in the middle of the Southern Indian Ocean by initial
breakup process of the Gondwana. These results provide new constraints for the tectonic history of the Conrad Rise and tt
initial breakup process of the Gondwana in the Southern Indian Ocean.

0o0o000:0000,00000000,00000,0000,0000,0000
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Petrology of igneous rocks from the Conrad rise, southern Indian ocean
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The Conrad rise is considered to be one of the Cretaceous Large Igneous Provinces and/or of hotspots at the southern Indi
ocean. However, several plate reconstruction models denied the hotpot origin because hot spot tracks associated with the Conl
rise are not clearly established. Furthermore, only one petrological investigation had been performed by Borisova et al. (1996
which reported chemical compositions including major and minor compositions similar to those from the Keruguelen plateau.
They concluded that the Conrad rise is hotspot of origin. However, no lines of direct evidence are revealed to explain the hotspc
or mantle plume of origin.We had a research cruise KH-10-7 (R/V Hakuho-maru), and we dredged igneous, granitic and meta
morphic rocks from the Ob and Lena seamounts, the Conrad rise.

Metamorphic and granitic rocks up to 30 kg are dredged from eastern slope of the Ob seamount. Some metamorphic rock
contains the Crd-Spl symplectite indicating isothermal decompression (Gnt + Sil to Crd + Spl) under the equilibrium temperature
of 700 to 750C during the clockwise P-T evolution (Ishizuka et al., 2011). Furthermore, Ishizuka et al (2011) reported monazite
CHIME and zircon U-Pb age about 1000 Ma.

Igneous rocks are mostly alkalic classified into basalt and trachy-basalt with minor amount of more alkali-rich igneous rocks.
Borisova et al. (1996) reported igneous rocks from trachy-basalt to trachyte. Therefore, igneous rocks from the Conrad rise hav
wide compositional variations from alkalic basalt (i34 wt%) to tracheae (Si>-60%). Such compositional variations of the
Conrad rise could not be explained by fractional crystallization of basaltic magma unlike those of the Kerguelen plateau (ODF
Leg 120 and 183) or Ethiopia continental rift (e.g. Natali et al., 2011). Furthermore, igneous rocks from the Conrda rise contain
pyroxenitic and gabbroic xenolith originated from lower crust or upper mantle. These lines of evidences might constrain the
tectonic origin of the Conrad rise.

o00o00:0000,00000000,000,000
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Results of sea-floor crustal deformation Monitoring at Kumano Basin
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