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Seismic radial anisotropy of the lithosphere and asthenosphere beneath the Shikoku Bas

from records by OBSs
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In order to constrain the one-dimensional radially anisotropic structure of the oceanic upper-most mantle, we analyze surfac
waves in a broadband frequency range, 0.01-0.15 Hz (7-200 sec), using in-situ observed data. Data are those of broadband oc
bottom seismometers (OBSs) operated in the Shikoku Basin, the past (15-30 Ma) back-arc spreading region in the western-mc
part of the Pacific Ocean. For the first step of analyses, we measure average phase velocities of Love and Rayleigh waves in t
Shikoku Basin area using two methods: seismic interferometry at frequencies higher than 0.035 Hz (30 sec), and convention:
array analysis of earthquake waveforms at lower frequencies. Obtained phase velocities are consistent between two methods at
intermediate frequency band around 0.035 Hz. We then search for the optimal 1-D radially anisotropic structure that fits observe
and theoretical waveforms by simulated annealing.

As a result, there are two types of structures, RAS1 and RAS2, that can similarly explain the observation. For both types
of structures, SH-wave is faster (VSH VSV ), the intensity of radial anisotropy (VSH?VSV )/Vmean is 5-10 % at a depth
range of 50-80 km, and smaller than 5 % at depth shallower than 30 km. This result is not affected by scaling laws that con
strain parameters, such as the intensity of P-wave radial anisotropy. The depth of the largest anisotropy is deeper than the t
of low velocity zone for RAS1, and is same as the top of low velocity zone for RAS2. RAS1 implies that the intensity of radial
anisotropy is decreased at shallower depth by some mechanism such as canceling with opposite anisotrop\s¥3ivade at
the spreading center. RAS2 implies that radial anisotropy is strongest at the top of low velocity zone due to strain accumulatior
or the melt-layering structure in the asthenosphere.
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Magmatic processes constrained from peridotites of the Eastern Mirdita ophiolite (Alba-
nia): Implications for subduction
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The MoHole: an ultra-deep drilling into the oceanic mantle
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The MoHole project, which will drills into an intact portion of oceanic lithosphere, is a long-standing ambition of scientific
ocean drilling. The 2010 MoHole workshop in Kanazawa followed from several scientific meetings on ocean lithosphere drilling,
which reached a consensus that a deep hole through a complete section of fast-spread crust is a renewed priority for the comn
nity. New deep drilling technologies now make it possible to fulfill our aspiration to drill completely through intact oceanic crust
and into the upper mantle, and address a number of first-order scientific goals: what is the geological nature of the Moho? How i
the oceanic crust formed at mid-ocean ridges, and what processes influence its subsequent evolution? What are the geophysi
signatures of these processes? What are the interactions with the oceans and biosphere, and their influence on global chem
cycles? What are the limits of life, and the factors controlling these limits? What is the physical and chemical nature of the
uppermost mantle, and how does it relate to the overlying magmatic crust?

The selected MoHole target would ideally meet a suite of scientific requirements including fast spreading rate, simple tectonic
setting, "normal” crustal seismic structure, and strong reflectivity of Moho. Several technological constraints limit the range or
possible sites, including in particular the trade-off between seafloor depth, which should be small enough to allow using muc
re-circulating technologies, and temperature at Moho/upper mantle depths, which should be low enough ("?250 degree C) 1
allow ultra deep drilling £ 6000m) in basement. The workshop participants discussed three areas in the Pacific Basin: 1) the
region around Site 1256, 2) the eastern Pacific plate off Mexico, 3) the eastern edge of the north Hawaiian arch.

This is an executive summary of the Kanazawa WS reftidefonse et al., 2010, Scientific Drilling:doi: 10.2204/iodp.sd.10.07.201

xReport writing team: lldefonse, B (Geosciences Montpellier, CNRS, Montpellier, France), Abe, N (JAMSTEC, Yokosuka,
Japan), Isozaki, Y (JAMSTEC, Yokosuka, Japan), Blackman, D K (UCSD, La Jolla, CA, USA), Canales, J (WHOI, Woods Hole,
MA, USA), Kodaira, S (JAMSTEC, Yokohama, Japan), Myers, G (COL, Washington, DC, USA), Nakamura, K (JAMSTEC,
Yokosuka, Japan), Nedimovic, M R (Dalhousie Univ., Halifax, NS, Canada), Seama, N (Kobe Univ., Kobe, Japan), Teagle, D
A (NOC, Southampton, United Kingdom), Umino, S (Kanazawa Univ., Kanazawa, Japan), Wilson, D S (UCSB, Santa Barbara,
CA, USA), Yamao, M (JAMSTEC, Yokosuka, Japan)
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Two types of dunite in the mantle section of the Lizard ophiolite, Cornwall
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Sulfide-rich dunite from Wadi Thugbah, the northern Oman Ophiolite
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Micro-inclusions in spinel in concordant and discordant chromitites from Wadi

northern Oman ophiolite.
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Estimation of the thermal structure in the oceanic upper crust using variation in crystal

size of the sheeted dikes
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Seismic image of incoming plate to the Japan Trench
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Recent geophysical and geochemical studies well demonstrate that the subducting oceanic lithosphere and volatile migratic
from it are primary factors to control active processes in subduction zones, such as seismic and volcanic activity. But, little is
known about structures of oceanic lithosphere and their variation towards trenches. From 2009, IFREE, JAMSTEC has starte
active source seismic imaging project of the incoming plate to the Kuril, Japan and Izu-Bonin trenches. Our first seismic data
in this project, acquired along a 500-km long north-south aligned profile off the Kuril trench shows striking new views of the
oceanic crust and uppermost mantle; i.e., very high velocity in the uppermost mantle immediately below Moho (Vp = 8.5 km/s),
lower crustal reflectors dipping to the paleo-ridge with uniform spacing and dip angle and velocity reduction of the crust and
the mantle toward the trench from the outer rise region (Fujie et al., 2010). Here, we present results of our second dip-profile
perpendicular to the Japan trench in order to compare the seismic image of the off-Kuril profile. Data acquisition parameters ar
the same in the two profiles. We deployed 75 OBSs with 6-km interval and a 7800-cu. -inches tuned air-gun array of R/V Kairei
was shot at every 200 m for acquiring refraction data. Multichannel reflection data are also obtained along the profile using ¢
444-channle hydrophone streamer cable (6 km long). Data qualities of the OBS-refraction data and the multichannel reflectiol
are generally excellent along the entire profile. The seismic reflection image clearly shows continuous Moho reflection excep
for the region beneath the horst-graben as well as small seamounts. A notable difference of the reflection image between tt
off-Kuril-trench profile and the off-Japan-trench profile is reflection character in the lower crust. The lower crustal reflectors in
the off-Japan-trench profile generally show lower dip angle. This may indicate the off-Kuril-trench profile is aligned more close
to the maximum dip direction of the lower crustal reflectors. Another important difference between the two profiles is observed in
the uppermost mantle; i.e., the uppermost mantle velocity along the Japan-trench-profile is around 8.0 km/s which is significantl
lower than that along the off-Kuril-profile. This is interpreted to be caused by the seismic anisotropy due to the paleo-mantle flow
which provides the fast P-wave direction along the off-Kuril trench. Although we may need further data processing, the current
velocity model seems to show the velocity reduction of the uppermost mantle towards the Japan trench.
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