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Seismic structure of the oceanic lithosphere inferred from guided wave
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Seismological observation using Broad-Band Ocean Bottom Seismometers (BBOBSs) was conducted in the northwestern
Pacific from 2007 to 2008 and from 2010 to 2011. In the BBOBS data, unusual phase generated by events in the subducting
Pacific plate were recorded universally. The phase shows some prominent features; large negative travel time anomaly (˜ 10
%), high-frequency content (> 10 Hz), and long coda for both P and S waves and the effect is much stronger for P wave.
These features indicate that the unusual phase is guided wave traveling mainly in the oceanic lithosphere. The guided wave was
previously called as Po/So waves and was studied actively from the 1970s to 1990s. It is now generally believed that these phases
travel efficiently through the oceanic lithosphere. However, the mechanism of generation and propagation of the phases are still
controversial.

We conduct travel time analysis of the guided wave. Both the guided wave and the direct wave are contained in each record and
the guided wave is observed as a later phase in most case. We pick the onsets of the guided wave and the direct wave manually
in high-pass filtered record with the corner frequencies of 10 Hz and 0.5 Hz, respectively. The travel time interval of the two
phases changes systematically depending on the focal depth, the epicentral distance, and the azimuth. The apparent velocity of
the guided P-wave varies from 7.8 to 8.6 km/s depending on the azimuth. The azimuth of the maximum velocity is north-south
direction. These results are consistent with the previous explosion experimental studies and indicate that the guided wave travel
horizontally in the oceanic lithosphere.

From the analysis of waveform observed at the eastern seaboard of northern Japan and numerical FDM simulation of seismic
wave propagation, Furumura and Kennet [2005] demonstrate that the guided wave travelling in the subducting plate is produced
by multiple forward scattering of high-frequency seismic waves due to small-scale heterogeneity in the plate structure. We apply
this method to demonstrate the guided wave observed by the BBOBS array. This will help us to understand generation and
propagation mechanism of the guided wave and the seismic structure of the oceanic lithosphere.
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