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Urgent aftershock observation of the 2011 Tohoku earthquake using ocean bottom seis-
mometer network
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The 2011 off the Pacific coast of Tohoku earthquake occurred offshore of northeast Japan region on March 11, 2011. Knowl-
edge of precise aftershock distribution is inevitably important to understand the generation mechanism of this large earthquake.
In addition, this kind of information provides useful constraints for studies of rupture in such wide source region. In order to study
the aftershock activity of this event, we started deployment of seventy-three ocean bottom seismometers (OBSs) four days after
the mainshock. Consequently, we observed the aftershocks at 121 sites including the pre-installed OBS sites in total. Deployed
OBSs after the mainshock are being recovered after one-month observation. The observation area is 500 km x 200 km and has a
high aftershock activity, which is estimated from the land seismic network. The spatial interval of OBS is approximately 25 km
to cover the whole source region. We use various types of the digital recording OBS system. Most of OBSs have both vertical
and horizontal velocity sensitive electro-magnetic geophones with a natural frequency of 4.5 Hz. This 4.5Hz OBS are equipped
with a glass sphere pressure vessel with the recording period of 1-3 months. Some OBSs use three-component velocity sensitive
electro-magnetic geophones with a natural frequency of 1 Hz. The 1Hz OBS uses glass sphere or titanium sphere as a pressure
vessel. The others use broadband seismic sensor or accelerometer as a seismic sensor. The OBS with titanium sphere pressure
vessel has the longest recording period of 1 year. The resolution of the A/D conversion is 16 bits or 24 bits. Accurate timing is
provided by a precise crystal oscillator. All the OBSs are of a pop-up type with an acoustic release system. The recovered OBS
position at the sea floor was estimated by using acoustic ranging and ship GPS positions.

In south of the source region, thirty-four long-term OBSs (LT-OBSs) had been deployed before the occurrence of the main-
shock, and we recovered three LT-OBSs to clarify the depth distribution of aftershocks. Using the data of OBSs, 99 aftershocks
were located. Most of the aftershocks were located in a depth range of 5 - 30 km and concentrate in the plate boundary region. In
addition, aftershocks occurred within the subducting oceanic crust and the 6.2-km/s layer of the landward plate. No aftershocks
were found in the mantle of the subducting plate. From the results of previous seismic survey using OBSs and controlled sources,
the subducting Philippine sea plate is estimated to be contact with the subducting Pacific plate. The southern end of the seismic
activity region of the aftershocks corresponds to the region of two subducting plate contact. We infer that the propagation of the
rupture during the mainshock sequence was terminated at the contact point with two subducting oceanic plate.
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