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This study aims to elucidate the relationship between the behavior of deep fluids associated
with the subduction of the Philippine Sea Plate and the subsurface electrical resistivity
structure beneath the Kii Peninsula, located in the forearc region of southwest Japan. A variety
of geoscientific phenomena suggestive of the involvement of deep fluids have been observed in
the Kii Peninsula, including deep low—frequency earthquakes (DLFEs), regions of high heat flow,
and the discharge of thermal Spring waters characterized by high °He/*He ratios. Because
electrical resistivity is highly sensitive to the distribution and connectivity of subsurface
fluids, resolving the three-dimensional electrical resistivity structure with high accuracy
provides important constraints on the spatial distribution of fluids at depth and is essential
for understanding these phenomena.

Supported by the Fukada Geological Institute, a broadband-MT survey was conducted at 36
sites across the Kii Peninsula in 2025. This observation was carried out during the solar
maximum, when geomagnetic activity was favorable for MT measurements, enabling the acquisition
of high—-quality electromagnetic data. The new observations filled spatial gaps in the existing
MT network and provided high—-frequency data for improving the resolution of the upper and
middle crust. MT response functions were estimated through robust time-series processing with
the remote-reference method from those of newly data. At present, three-dimensional inversion
analysis is being conducted by integrating the newly acquired broadband MT data with existing
Network-MT, long-period MT, and broadband MT datasets. This study provides the foundation for
high-resolution three-dimensional resistivity imaging, which will subsequently be interpreted
jointly with geological, seismological, and geochemical data to elucidate deep fluid processes
in the subduction zone. This study is a transdisciplinary investigation that uses solid earth
electromagnetism as its foundation while integrating geology, seismology, and geochemistry. By
integrated interpreting observations from these different disciplines, the study is expected
to contribute to a better understanding of deep—fluid migration processes and their
relationships with diverse crustal activities in subduction-zone environments.




