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Tomographic Investigation by seafloor ARray Experiment for Society hotspot (TIARES)
project: Preliminary report on EM observation
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It is a key to an understanding of the history and variations of the Earth that we develop a gasp of mantle dynamics. Becaus
the convective motion and fluctuation within the mantle are dominated by upwelling and downwelling in the mantle, it is crucial
for clarifying the whole picture of the mantle dynamics to reveal physicality and mineral compositions of them. Here, we
have focused on the mantle upwelling beneath the French Polynesia in the South Pacific Ocean, especially the Society hotsp
Suetsugu et al. (2009) showed that the mantle plume is ascending from the core-mantle boundary to the Society hotspot t
seismic tomography. This study, however, could not verify the continuity of the mantle plume in the mantle transition zone
because of the limit of resolution from the distribution of observation sites. Furthermore, there are three possible mechanism
of elevation of the mantle plume, and we do not know which is the correct. A) The buoyancy generated by the difference in
temperature. B) The buoyancy generated by chemical composition. C) The combination of A and B.

To answer the above questions, we conducted geophysical observations on the French Polynesian seafloor from February 2C
to November 2010 to determine the detail electrical conductivity and seismic mantle structures in three-dimension (3-D) beneat
the Society hotspot. The tomographic investigation by seafloor array experiment for the Society hotspot (TIARES, named afte
the most common flower in Tahiti) is composed of nine pairs of ocean bottom electromagnetometers (OBEMs) and broadban
ocean bottom seismometers (BBOBSS).

Here we focus on the EM observation. All nine OBEMs were operated for about 1.5 years to monitor three components
of the magnetic field and two components of the electric field every 1 minute. Magnetotelluric (MT) responses at each site
were computed from these observation values by using BIRRP (Chave and Thomson, 2004). The remote reference is take
from a geomagnetic observatory data at Papeete in Tahiti for shorter periods and the OBEM data at one of the other site fc
longer periods. The obtained MT responses may be distorted by undulating seafloor and distribution of land and sea, whic
we call 'topographic effects’. Therefore, the MT responses were corrected using ETOPO1 (Amante and Eakins, 2009) an
finer topography data collected by multi-narrow beam sounding system installed in the research vessel Mirai of JAMSTEC.
One-dimensional electrical conductivity structure that represents the mantle beneath the survey area is estimated from the «
corrected MT responses at first. In the future, we aim to obtain a 3-D conductivity structure of the upper mantle beneath the
Society hotspot by 3-D marine MT inversion, adding other available data to the analysis, which were obtained at two sites by
French collaborative researchers as a part of the TIARES project and used in Nolasco et al. (1998).

Besides the project target, we found that the OBEMSs recorded tsunami signals generated by the 2010 Chile earthquake. This
the first example that tsunami signals was observed by seafloor EM array although Toh et al. (2001) reported the tsunami sign
detected by single seafloor EM observatory. The array EM data can capture the tsunami propagation as a consequence.

In this presentation, we show in detail the back ground of the project, the data observed by OBEMs, and some initial result:
obtained through the MT analysis.
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