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Back-arc spreading ridges in the southern Mariana Trough are slow-spreading ridges but have features suggesting enhanc
melting beneath the ridges and influences on seafloor spreading processes by fluid derived from the subducted Pacific sl
underlying the ridges. To reveal melting and dehydration processes and dynamics in the upper mantle in the southern Mariar
Trough, we conducted a marine magnetotelluric (MT) experiment along a 120 km-length transect across a ridge segment «
13°N. We obtained electromagnetic field data at 9 stations along the transect, and analyzed them for estimating MT response
striping bathymetric distortion from the responses, and imaging a 2-D electrical resistivity structure by 2-D inversion of TM-
mode responses. A resultant 2-D inversion model showed 1) a conductive area at 10-20 km depth beneath the ridge cent
the center of which slightly offsets to the trench side, 2) a moderately conductive area expanding asymmetrically under the
conductor of 1), 3) a resistive area thickening from the ridge center up to about 40 km on the remnant arc side, and 4) a resistiv
area with a constant thickness of about 150 km on the trench side. These model features suggest 1) a melt body beneath the ric
center, possibly containing slab-derived water, 2) mantle wedge hydrated by the subducted slab, and melting area produced |
asymmetric passive upwelling and buoyant active upwelling in the hydrous mantle wedge, 3) residual lithospheric mantle off the
ridge center, and 4) mantle wedge and subducted Pacific lithospheric mantle that are both cold. The electrical resistivity structur
obtained in the southern Mariana Trough, which clearly contrasts with the structure of the central Mariana Trodghiat 18
that this lacks a conductor beneath the ridge center, provides insights on the mantle dynamics and its relation to the characteris
tectonics and many kinds of observational results in the southern Mariana Trough.

We carried out synthetic tests to check the validity of data analyses applied to the real data, because we have a 2-D transect d
to a possible 3-D electrical resistivity structure at the southern Mariana Trough. The tests consist of 1) Bathymetric correctior
for MT responses produced from a 3-D electrical resistivity structure, and 2) 2-D inversion only using TM-mode response of 3-D
MT response produced from a 3-D electrical resistivity structure. In addition, we conducted other tests to check reliability of the
2-D inversion model from the real data. We will present details of these tests.
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