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The number of magnetotelluric (MT) observation points located at the seafloor using ocean bottom electromagnetometer
(OBEMSs) has increased recently, because electromagnetic (EM) observations at the seafloor using the MT method have be
deployed in several projects. Distributions of marine MT observation points are not only along lines but also in two-dimensional
(2-D) array. Thus, imaging electrical conductivity structures under the seafloor in three-dimension (3-D) is now feasible.

A 3-D analysis is indispensable especially for marine MT data. The electric and magnetic fields observed at the seafloor ar
highly distorted by the rugged seafloor topography and the distribution of land and sea, because seawater is highly conductiy
compared with crustal rocks. It is very important to incorporate the topography in a 3-D model in order to estimate conductivity
structure beneath seafloor accurately.

3-D MT inversions generally need a large number of calculating blocks as compared with one-dimensional (1-D) and 2-D
inversions. A model constructed by a large number of calculating blocks requires huge computational time and large memory
WSINV3DMT (Siripunvaraporn et al., 2005) is one of 3-D inversion codes, which enables us to reduce such computational
burdens to be of practical use at present. However, the original WSINV3DMT is not applicable to marine MT data because
of two reasons. 1) MT responses are calculated only on a boundary between non-conductive air layer and conductive crust
layer. 2) We have to use fine mesh design in order to incorporate the topography in a 3-D model, which need high compute
performance, because the original code only treats an observation point exactly at the center of the top surface of a block.

We propose an extended version of the WSINV3DMT which can apply for the marine MT data. There are three major
modifications: 1) Topography is incorporated into a model by converting the variations of water depth to lateral conductivity
variations. 2) The observation points can be located not only on land but also on the seafloor. 3) Each MT response can &
calculated at an arbitrary position in a model block. Calculating MT response at an arbitrary position allows us to make mest
designs without seriously considering locations of the observation points. The first and the third points can keep the number o
grids in a moderate level and make the numerical calculation practical. Although the extensions mentioned above are essential
parts of the forward modeling, we modified both the forward and the inversion part of the WSINV3DMT code because the
inversion part includes the forward calculation.

The extended version of the WSINV3DMT is tested using synthetic models including a 3-D anomaly, seawater and topographic
variation. Results have shown that the extended code can reproduce the given 3-D anomaly. This extended version of tt
WSINV3DMT will be applied for field data obtained around the Philippine Sea.
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