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Imaging a 3-D resistivity structure under the Kikai submarine caldera volcano.
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The Kikai caldera volcano, located in the southern part of Kagoshima Prefecture, is noted that it is fed by magma even
after the latest giant caldera eruptions at 7.3ka (Tatsumi et al., 2018). To better understand the magma supply system leading
to giant caldera eruptions, sub-seafloor structure is being estimated using geophysical data obtained on the seafloor and land
around the Kikai caldera volcano.

We conducted ocean-bottom MT observations by Ocean Bottom ElectroMagnetometer (OBEM)s to image a sub-seafloor
3-D resistivity structure under the Kikai caldera volcano. Since the seafloor around the OBEM sites is very undulating, the
bathymetric distortion of electromagnetic field is concerned. We therefore improved a 3-D MT inversion code, ModEM
(Egbert and Kelbert, 2012; Kelbert et al., 2014), to handle 3-D resistivity models underlying the undulating bathymetry by
applying the FS technique (Baba and Seama, 2002) to sea layers. We named this method ModEM+FS, and have confirmed
the reliability of it (Obata et al., 2022, SGEPSS meeting). In our previous study, we estimate the resistivity structure under
the Kikai caldera volcano by ModdEM+FS, but the fitting of calculated values to observed data is not necessarily good
(Obata et al., 2023, JpGU meeting). The fitting between observations and calculations at 3 sites to the southern part of the
caldera (RMS misfit >2) is worse especially than the total RMS misfit (1.57). In addition, there are unrealistic conductive
patched areas ("0.1 Q-m) at the shallow part of the estimated model.

In this study, we aim to estimate more reliable model of sub-seafloor resistivity structure around Kikai caldera volcano.
To achieve it, we investigate carefully the the influence of MT data on the inversion estimation of resistivity structure,
regarding to site, period-range and element of the MT data used for the inversion. Based on the result of the investigation,
we re-estimate MT impedances. For example, in the resistivity model Obata et al. (2023, JpGU meeting) showed, when we
replace the resistivity for the unrealistic conductive shallow areas with realistic resistivity (1 Q-m), RMS misfit at 4 sites
increased to more than 1.5. Depending on these results, we consider the MT data that need to be re-estimated.

This presentation will propose an improved resistivity model by using new observational data at 8 sites in addition to
the previous 18 sites data. This will increase the number of data sites in a distant area from the caldera, and is expected to
provide a better estimation of the structure over a wider area than before. We will also report the result of analysis of the
same MT data by another 3-D MT inversion code FEMTIC (Usui 2015; Usui et al. 2017) and compare the result of analysis
by ModEM+FS.
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