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We have modified a three-dimensional magnetotelluric (MT) inversion code, 
WSINV3DMT (Siripunvaraporn et al., 2005), to apply complex topography and 
seafloor data. In recent years, a number of seafloor electromagnetic (EM) experiments 
have been carried out by using Ocean Bottom Electromagnetometers (OBEMs). The 
density of marine MT data has been increasing so that imaging electrical conductivity 
structures under the seafloor in three dimensions are now feasible. A 3-D inversion code 
which can treat marine MT data, however, has not been in practical use yet. A key for 
the modification is a cost-effective manner to calculate seafloor MT responses for 3-D 
conductivity model. Existence of seawater distorts the electromagnetic field on the 
seafloor significantly, thus the seafloor topography must be incorporated into a model. 
However, it requires huge number of grids in a usual way. Therefore, we introduced 
volume-weighted average of the electrical conductivity in a block containing land 
surface or seafloor, and calculation of the MT responses at an arbitrary point in a block. 
Both can keep the number of grids in a moderate level and make the numerical 
calculation realistic. We verified the most effective method with using a very simple 
structure which has only two layers, seawater and 100 ohm-m medium. The averaged 
conductivity of the blocks conserves the horizontal conductance. The magnetic field in 
an arbitrary point in a block is calculated by extrapolation of the fields in a calculation 
points just above the blocks. In this case, extrapolated magnetic field shows the best 
agreement with analytical solution. 
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