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As fundamental research to elucidate the subsurface resistivity structure

beneath Japan island arc system, we developed i) software for magnetotelluric analysis with removing

noise such as equipment vibration, ii) software for imaging subsurface structure using land and
marine electromagnetic data, iii) small-sized ocean bottom electromagnetometer. As a result, we
succeeded in _establishing data analysis technology using independent comﬁonent analysis, completing
forward and inversion codes of three-dimensional resistivty structure, which is faster and more
accurately than the conventional method, and manufacturing small instruments. We obtained marine
magnetotelluric data offshore NE Tohoku, and confirmed that the new hardwares and softwares are
available for imaging subseafloor crust and the upper mantle.



1
3
3
3
3
USArray
SINOPROBE
50km
JEMINI Japan Electro-Magnetic Imaging

with Network observation In-depth

10

3

2013
pp190-191

50km

JEMINI
1)
2)
3)
1)

Magnetotelluric MT

MT

MT
MT
MT
SN
Independent  Component
Analysis, ICA
MT
ICA MT
ICA MT
ICA
ICA
MT
ICA MT
1
2 2
ICA 2
MT 2
2
MT
2
1 2
0
MT 2
SN 1
MT
SN
1
1
Gram-
Schmidt SN
SN



MT

MT
MT
2)
3
MPS Moving Particle Semi-implicit
3
MPS
1
MPS
MPS
MT
MPS
1
3
3
10Hz 1mHz
1GHz 1MHz
3 1
FDTD

FCM
3
3
FCM
FCM
2
3
OBEM 1
1000
1.5m 120kg
MT
OBEM
OBEM1 OBEM



1)

ICA
2015
4
4ch
ICA
ICA
ICA
ICA
ICA
ICA MT
MT
2015 2 1 3 16 44
1
2
MT
60%

2)
MPS

MT
MPS
3

1Qm

1/3
0.316 Om

Occam's

MT
YK-14-19

552

5Qm

0.21 Qm
1.0 Qm

FCM

MPS

FCM



5
Occam’s
3
0.2
Qm
IODP Expedition 331 Scientists (2010)
ABIC
3
MT
3)
OBEM
4 1
8Hz
1kHz
1
OBEM OBEM
3
1000m 2000m
3
OBEM 2015 7
OBEM
10Hz 1
3 2
2016 3 3
7
1 ICA
MT MT
YK14-17
5000 m
MT 4 1
44

10 1

MT

MT

50

118

9
Imamura, N., T. Goto, J. Takekawa and H.
Mikada, Topographic Modelling Using a Particle
Method in 3D Controlled-source Electromagnetic

Exploration, 76th EAGE Conference &
Exhibition, doi: 10.3997/2214- 4609.2014110,
2014.

Ichihara, H., S. Sakanaka, M. Mishina, M.
Uyeshima, T. Nishitani, Y. Ogawa, Y. Yamaya, T.
Mogi, K. Amita and T. Miura, A 3-D electrical
resistivity model beneath the focal zone of the
2008 Iwate-Miyagi Nairiku earthquake (M 7.2),
Earth Planets Space, 66, doi:10.1186/1880-
5981-66-50, 2014.

>

JAMSTEC Rep. Res. Dev., 20, 41-50, 2015.
Goto, T., Numerical studies of geo-
magnetically induced electric field on seafloor
and near coastal zones incorporated with
heterogeneous conductivity distributions, Earth,
Planets and Space, 67:193, doi:10.1186/




s40623-015-0356-2, 2015.

Kusuda, K., T. Goto and J. Takekawa,
Improvement of Gas Hydrate Response after
Transforming to the Fictitious Wave Domain,
77th EAGE Conference & Exhibition doi:
10.3997/2214-4609.201413071, 2015.

Ishizu, K. and T. Goto, Accuracy evaluation of
MT response calculated with particle method and
higher-order particle method using the Taylor
expansion, Proc. 12th SEGJ International
Symposium, doi:10.1190/segj122015-054, 2015.

Tatehata, H., H. Ichihara and Y. Hamano,
Tsunami-induced Magnetic Fields Detected at
Chichijima Island before the Arrival of the 2011
Tohoku Earthquake Tsunami, Earth Planets Space,
67:185, doi:10.1186/s40623-015-0347-3, 2015.

Ichihara, H., Mogi, T., Tanimoto, K., Yamaya,
Y., Hashimoto, T., Uyeshima, M., and Ogawa, Y.,
Crustal structure and fluid distribution beneath
the southern part of the Hidaka collision zone
revealed by 3- D electrical resistivity modeling.
Geochemistry, Geophysics, Geosystems, 17(4),
1480-1491, 2016.

70, 42-55, 2017.
13

130 , , 2014

5 29

Goto, T., Distortion of induced current due to
two and three-dimensional coastal effects, AOGS
11th Annual Meeting, Sapporo, Japan, August 1,
2014.

Goto, T., Recent Advances of Marine EM
Exploration -From Shallow Water Environmental
studies to Deeper Mantle Imaging-, 22nd EM
Induction Workshop Weimar, Germany, August
29,2014,

MT 3

2015 , , 2015 5 26

Goto, T., Recent Advances of Marine EM
Instruments, MARELEC 2015, Philadelphia, Jun.
16, 2015. (Keynote Speach)

Goto, T., Kasaya, T., and Machiyama, H., Joint
analysis of sub-seafloor structures using marine
DC resistivity and magnetic data, MARELEC
2015, Philadelphia, Jun. 19, 2015.

>

27 Conductivity Anomaly , ,
2016 1 6

, ,2016 3 28

Goto, T., T. Kasaya, Y. Kawada, H. Ichihara,
and M. Yamano, Crustal resistivity Structure of
Pacific Plate just before Subduction using Marine
Controlled-Source  Electromagnetic ~ Surveys,
Japan Geoscience Union Meeting 2016, Chiba,
May 23, 2016.

Goto, T., Y. Ohta, K. Kashiwaya, K. Koike, T.
Kasaya, H. Machiyama, and W. Lin, Physical
property of rock cores of submarine
hydrothermal deposits and its application to the
geophysical joint inversion, 26th Goldschmidt
Conference, , June 27, 2016.

Goto, T., and K. Kusuda, Development of
inversion method for electromagnetic survey data
in fictitious wave domain, 23rd Electromagnetic
Induction in the Earth Workshop, Chiang Mai,
Aug. 18, 2016.

Goto, T., Y. Ohta, K. Kashiwaya, K. Koike, T.
Kasaya, H. Machiyama, and W. Lin, Joint
Inversion of geophysical data around submarine
hydrothermal deposits based on core samples,
35th International Geological Congress, Cape
Town, Aug. 31, 2016.

)

, 28
Conductivity Anomaly , ,2017 1
11
0
o 0
o 0
http://obem.jpn.org/
M

GOTO, Tada-nori

(2
KASAYA, Takafumi

ICHIHARA, Hiroshi

3)
OSHIMAN, Naoto

YAMAGUCHI Satoru



