A REFERENCE 1-D MODEL OF ELECTRICAL CONDUCTIVITY FOR THE
UPPER MANTLE BENEATH THE PHILIPPINE SEA

Kiyoshi Baba, HISASHI UTADA, Hisayoshi Shimizu

Earthquake Research Institute, University of Tokyo, Tokyo, Japan,
e-mail: kbaba@eri.u-tokyo.ac.jp, utada@eri.u-tokyo.ac.jp, shimizu@eri.u-tokyo.ac.jp

We have run a three-year-long seafloor electromagnetic (EM) survey project in the
Philippine Sea in order to image electrical feature of deep mantle slab stagnating in the
transition zone and surrounding mantle in three dimensions (3-D). The project iterated
one-year-long deployment of ocean bottom electromagnetometers (OBEMS), involving total
of 37 instruments installed at 18 sites. The data obtained by each phase have been analyzed
in turn based on magnetotelluric (MT) method. As the first step toward the 3-D analysis, we
have attempted to obtain one-dimensional (1-D) model which can be used as a reference
model for the Philippine Sea mantle. To have a good representative model is critical for
subsequent 3-D inversion analysis with quick and stable convergence. The seafloor MT
responses are severely affected by surface heterogeneity because of high contrast in the
conductivity between crustal rocks and seawater. Thus, the effect of the surface
heterogeneity is stripped from the observed responses by 3-D forward modeling analysis.
Then, the corrected responses are averaged over the sites and the mean response is inverted
in a 1-D space. After a few iterations of this procedure, we obtain a 1-D conductivity model
that is free from the effect of the surface heterogeneity. The resultant 1-D model shows that
the mantle in 100 - 400 km depth is relatively homogeneous with about 0.03 S/m. In the
mantle transition zone, the conductivity increases by 0.2 - 1.0 S/m. Both the upper mantle
and the transition zone are much more conductive than the 1-D reference models for
northern Pacific obtained by Utada et al. (2003), Kuvshinov et al. (2005) and Shimizu et al.
(talk in this session). Some of the discrepancies may be attributed to the difference in water
contents and/or in the degree of partial melting. However, we need more careful
examination as they might be ascribed to different modeling approaches applied for the
modeling of different scales.

electrical conductivity, upper mantle, Philippine Sea

Kiyoshi Baba, Earthquake Research Institute, University of Tokyo, 1-1-1, Yayoi, Bunkyo-ku,

Tokyo, 113-0032, Japan, tel: +81-3-5841-5764, fax: +81-3-3812-9417, email:
kbaba@eri.u-tokyo.ac.jp



mailto:kbaba@eri.u-tokyo.ac.jp
mailto:utada@eri.u-tokyo.ac.jp
mailto:shimizu@eri.u-tokyo.ac.jp
mailto:kbaba@eri.u-tokyo.ac.jp

