TAVCEI 2013 Scientific Assembly - July 20 - 24, Kagoshima, Japan IAVCEI 2013
Forecasting Volcanic Activity - Reading and translating the messages of nature for society “’.Kagos,;,)ma

4W_1B-P27 Date/Time: July 24 Poster

Crustal structure of preexisting Mesozoic basement beneath the Northern Izu-Bonin Arc
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The Izu-Bonin Arc is widely regarded to be a typical intra-oceanic arc, with the oceanic Pacific Plate subducting
beneath the Philippine Sea Plate, an evolving complex of active and inactive arcs and back-arc basins. However,
little is known about the proto-Philippine Sea Plate, which existed along with the Pacific Plate at the time of
subduction initiation and before the formation of back-arc basins.

To investigate the crustal structures of the proto-Philippine Sea Plate, we conducted manned-submersible
SHINKAIB500 surveys during cruise YK10-04 of the R/V YOKOSUKA in April 2010 at the Daito Ridges. The
Daito Ridges comprise the northwestern Philippine Sea Plate along with what are regarded as remnants of the
proto-Philippine Sea Plate. Submersible observations and rock sampling revealed that the Daito Ridges expose
deep crustal sections of gabbroic, granitic, and metamorphic rocks, along with volcanic rocks ranging from basalt
to andesite. Jurassic to Cretaceous magmatic zircon U-Pb ages have been obtained from the plutonic rocks,
and whole-rock geochemistry of the igneous rocks indicates arc origins. Furthermore, mafic schist collected
from the Daito Ridge has experienced amphibolite facies metamorphism, with phase assemblages suggesting
that the crust was thicker than 20 km at the time. These finds show that the Daito Ridges represent developed
crustal sections of the Mesozoic arc that comprises part of the proto-Philippine Sea Plate, and, together with the
tectonic reconstruction of the proto-Philippine Sea Plate (Deschamps and Lallemand 2002, JGR), they suggest that
subduction of the Izu-Bonin Arc initiated at the continental margin of the Southeast Asia, possibly correlating with
the Mesozoic island-arc and ophiolite complexes exposed in the southwest Pacific margins, such as those in the
Philippine Islands.

Furthermore, detrital zircon ages from volcaniclastic sandstones collected from northern Izu-Bonin forearc,
counterpart of the Daito Ridges, yield Mesozoic to Paleozoic ages, indicating that similar Mesozoic basement
may even exist beneath the present Izu-Bonin Arc. To confirm this hypothesis, we have conducted a SHINKAI6500
survey on the landward slope of the northern Izu-Bonin Trench during cruise YK11-07 of the R/V YOKOSUKA in
September 2011. The collected samples are dominantly andesite with two diorite samples, and preliminary zircon
U-Pb dating of the diorite sample yielded Cretaceous ( 100 Ma) magmatic age as well as abundant Paleozoic to
Proterozoic detrital zircons. Preliminary whole-rock geochemistry of the andesite and diorite samples show clear
arc-signatures, confirming that a preexisting basement composed of Mesozoic arc crust underlies at least part of
the present northern Izu-Bonin Arc.

These new insights on the crustal structure of the proto-Philippine Sea Plate and the discovery of preexisting
Mesozoic arc basement beneath the lzu-Bonin Arc raise serious doubts about the intra-oceanic nature of the

Izu-Bonin Arc.
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