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Acoustically transparent deposits possibly originated from 7300 BP Kikai Koya PDC
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Kikai caldera (Matsumoto, 1943) is a mostly submerged highly active caldera complex located in 40 km off Kyushu Island.
The caldera is considered to be the source of Akahoya tephra (Machida and Arai, 1978) which date was determined as 7300 c:
BP (Fukusawa, 1995). The climactic ignimbrite of the eruption was Koya-Takeshima PDC (pyroclastic density current), which
extent was reached the deep inland of Kyushu (Ono et al., 1982). Recent work by Maeno and Taniguchi (2007) provided mucl
detailed insights for the escalating evolution of magma-water interaction in the eruption, however present mostly subaqueou
setting prevents further understanding of its geographical distribution and morphology. Here we report with the observation of
seismic reflection, relatively thick (100™ m) and acoustically transparent layer that can be compared to Koya-Takeshima PDC
because of its substantiality.

The seismic reflection observations were held in two survey cruises (KT-10-18 and KT-11-11) in 2010 and 2011 using a
research vessel Tansei-maru of JAMSTEC (Japan Agency for Marine-Earth Science and Technology). The sound source wi
a 150 cubic inches G-I gun with 10 seconds of shot interval, and a 48-channled 1.2 km-length streamer cable was used ft
acquisition. Totally 24 profiles were obtained with the speed of 4 knots.

The caldera has 20 km wide rim and 10 km wide inner ring fracture. They were previously speculated as two different calderas
of outer-older one and inner-newer one (e.g. Yokoyama et al., 1966), however it is unlikely according to our interpretation
because both of their structure is fresh. At the southeastern end of the caldera, the rim is appeared as a major fault for calde
basin subsidence, which the latest displacement can be expected for 400 m in maximum. The inner fracture is the deepest structi
in the caldera ("600 m), which is characterized as poorly deposited subcircular valleys surrounding the central rise of the calder:

The distinctive transparent layer is named A3 in our interpretation. We assume that because of its wide distribution (most
areas in Kikai except the central rise) and voluminosity (40~ cubic km), A3 is the submarine counterpart of the climactic Koya-
Takeshima PDC. The morphology of A3 is highly constrained by its bottom uncomformitive terrain therefore A3 is possibly
some kind of flow deposits at least. It shows the maximum thickness at the southwestern caldera rim ("150 m) while it quickly
loses its transparency and turned into chaotic facies at the caldera outskirts. The chaotic counterpart extends every direction frc
Kikai caldera with the constant thickness of about 100 m. Absence of A3 equivalent facies at the central peaks of the calder
supposes the area was a topographical high at the A3 outbreak.
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We have been developing a method of observation for seafloor hydrothermal flow. The system is based on acoustic video car
era 'DIDON'. DIDSON (Dual-Frequency IDentification SONar) is acoustic lens-based sonar. It has sufficiently high resolution
and rapid refresh rate that it can substitute for optical system in turbid or dark water where optical systems fail.

DIDSON equipped on the submersible Shinkai6500 could capture sliced images of the seafloor hydrothermal flows at the
Rodriguez segment of the Central Indian ridge, in YK09-13 Leg.1 cruise. We could identify shadings inside the acoustic movie
images of the hydrothermal flows. Silhouettes of the hydrothermal flows varied from second to second, and the shadings insic
them also varied. These variations were thought to be corresponded to internal structures and flows of the plumes. These are ot
a few acoustic video images of the hydrothermal plumes. Results from this observation show that DIDSON has a potential o
equipment for hydrothermal flow observation.

We performed a tank experiment so that we will have acoustic images of water flow under the control of flow rate. The pur-
poses of the tank experiment were to delineate water flow images in the tank and to get clue to estimate the volume of the wat
flow.

Water was heated in the hot tub and pumped to the water tank through the silicon tube. We observed water flows dischargin
from the tip of the tube with DIDSON. Flow rate had been controlled and temperatures of the discharging water and backgrounc
water had been measured. The proposed method to observe and measure hydrothermal flow is the one to utilize a sheet-Ii
acoustic beam. Scanning with concentrated acoustic beam gives distances to the edges of the hydrothermal flows. And then, t
shapes of the flows can be identified even in low and zero visibility conditions.

Preliminary result of the tank experiment showed that 3D images of water flows in the tank could be reconstructed with the
proposed method. We have been trying to estimate the volumes of water flows based on the reconstructed images, on the assu
tion that the water flows were in a constant state of movement.

We will report the overview of the tank experiment and proposed observation method in this presentation.
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Availability to the ocean floor geoscience of the deep-sea videos
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The electrical conductivity of the upper mantle beneath the Philippine Sea and the western edge of the Pacific Ocean wa
imaged in three-dimension (3-D) for the first time from marine magnetotelluric (MT) data.

We performed 3-D inversion analysis for the MT responses at 25 sites, which were obtained by a previous study (Baba et al
2010) as a part of the Stagnant Slab Project (Shiobara et al., 2009). 21 sites of all sites were located on the Philippine Sea pla
while 4 sites were on the Pacific plate. The inversion scheme that we applied in this study was newly developed for this study tc
treat the effect for both regional large-scale and local small-scale topographic changes on MT responses (Tata et al., 2012; Ba
et al., submitted) because the bathymetry and land/ocean distribution are known to significantly affect seafloor MT response
because of high contrast in the conductivity between seawater and crustal rocks..

The area imaged in this study is more than 3,000 x 3,000 square kilometers. The resolution of the electrical conductivity
structure is at least 500 km x 500 km. This is small enough to discuss differences or similarities among basins in the Philippine
Sea plate. And also we can discuss differences/similarities between the Philippine Sea mantle and the Pacific mantle from tt
electrical conductivity structure.

The best electrical conductivity model shows four features. (1) The conductivity of the Philippine Sea mantle is higher than
that of Pacific mantle for the depths shallower than 200 km, and become almost equal to that of Pacific mantle in deeper part:
suggesting thinner young Philippine Sea Plate and thicker old Pacific Plate. (2) A conductive anomaly is located below 125 krr
depth beneath the Sikoku and Parece-Vera Basins. (3) A resistive anomaly is located at shallower than 40 km depth benea
the Daito and Oki Daito ridges. It might reflect complex tectonic history such as paleo Daito Ridge island arc-trench system
(Tokuyama, 1995). (4) A resistive anomaly is located at shallower than 240 km at the northern part of the Shikoku Basin, which
indicates the subducted Pacific Plate.

The next step will combine our result with other parameters such as seismic velocity structures in order to understand ai
evolution of the Philippine Sea plate in detail.
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Origin of the petit-spot melt suggested from electrical conductivity structure
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Gamma-ray fluctuation observed on deep seafloor off Hatsushima Island in Sagami Ba

after the 2011 Tohoku Earthquake
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Long-term gamma-ray observation with Nal(Tl) detector attached to the cabled observatory on deep seafloor at a depth of 117
m off Hatsushima Island in Sagami Bay has been carried out since 2000. It has multi-channel (256 ch) pulse height analyzer ar
energy spectra of gamma-ray can be obtained.

Temporal fluctuation of net area of each peak in the energy spectra, which corresponds to radiation dose rate, of Bi-214 (L
series), K-40 and TI-208 (Th series) between January 2010 and December 2012 was studied this time. Although each peak shi
to lower channel as time passes because of the aging of the equipment, in order to prevent discontinuity, ROI (Range of Interes
for each peak was set constant and spectra were averaged for one day. Because of the trouble at the shore station causec
typhoon, the observation stopped from 21st September to 5th October in 2011.

Just after the off the Pacific coast of Tohoku Earthquake on March 11th in 2011, sudden increase of radiation does rate c
Bi-214 occurred. It continued to increase until April in 2011. It began to decrease gradually in January until June in 2012. On the
other hand, the fluctuations of those of TI-208 and K-40 are not so significant except sudden decrease in February in 2012 whic
is probably caused by the work of ROV (Remotely Operated Vehicle) on seafloor near the observatory. The temporal fluctuatio
of Bi-214 might reflect crustal deformation, however, because of poor resolution in energy spectra, the Bi-214 peak might contair
the dose rate of Cs-137 associated with atomic power plant accident to some extent. More detailed analysis would be necessa

ooooo0:000000,00000000D0,2011000000000D20O

Keywords: Gamma-ray observation, deep seafloor off Hatsushima Island in Sagami Bay, Off the Pacific Coast of Tohoku Earth
quake in 2011
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Bouguer gravity anomaly of Japan’s adjacent seas
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Nd and Hf isotopic compositions of the Oman ophiolite extrusive rocks
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