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Three-dimensional electrical conductivity structure of the upper mantle in the
northwestern Pacific petit-spot area
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We report three-dimensional (3-D) electrical conductivity structure model of the lithosphere and asthenosphere estimated fror
seafloor magnetotelluric (MT) data collected in the northwestern Pacific, petit-spot area.

Petit-spot is young volcanic activity on very old (about 130 Ma) oceanic plate characterized as a clump of small knolls which
erupted strong to moderate alkaline basalt. This volcanic field is associated with neither any plate boundaries nor hot spot
To elucidate the magma generation process of this new-type volcanic activity, a collaborative study of various geophysical ant
geochemical approaches has been carried out. We carried out seafloor MT surveys using ocean bottom electromagnetomet
(OBEMSs) in May - August, 2005 and in May, 2007 - August, 2008. Total nine OBEMs were deployed and seven of those were
successfully recovered with good quality data. The data collected at two other sites in July, 2003 - November, 2004 were als
compiled in this study.

The acquired electromagnetic field variation data were analyzed with robust processing (Chave and Thomson, 2004) afte
appropriate corrections of the instrumental tilt and clock and the MT responses were obtained. We estimated a one-dimension
(1-D) electrical conductivity structure model which explains the data of all sites averagely based on iterative topographic effect
correction and inversion approach of Baba et al. (2010). Then, we carried out 3-D inversion analysis using the 1-D model as th
initial and prior model. The 3-D inversion program that we used is WSINV3DMT (Siripunvaraporn et al., 2005) but modified
for seafloor MT data by Tada et al. (2012), so that the seafloor topography and ocean-land distribution was incorporated in th
electrical conductivity model.

The obtained 3-D model shows two distinct features. 1) The lithosphere beneath the petit-spot field at 37.5N, 149.8E (Yukaw:
knolls) is relatively more conductive than surrounding area. The conductivity is about 0.003 S/m at about 70 km depth. 2) High
conductivity (about 0.1 S/m) layer at around 200 km depth is not isolated beneath the petit-spot field but rather distribute widely
beneath the survey area. A checker board test suggests that these features are well resolved by the data. We would like to
further sensitivity tests and discuss qualitative interpretation using latest laboratory studies, in the future.
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