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The breakup of continents and creation of new oceans is a fundamental yet poorly understood plate tectonic process. It |
essential not only in terms of fundamental Earth Sciences because it results in the formation of new plate boundaries and oce
basins, but it also has a major social impact, as it will create places of high natural hazards. Its study is yet challenging becau:
most of the ancient margins where breakup occurred are obscured with thick piles of sediments and/or located under deep wat
Among still debated topics the rift initiation and the driving forces are burning questions: What controls the strain location? How
does the breakup interact with mantle heterogeneities such as plumes and inherited lithospheric fabrics? How do the forces exert
by far-field and mantle processes change during rift evolution? Particularly, the interactions between deep (mantle) and superfici
(crustal) processes are controversial and topical subjects. The French project ColiBrea proposes to acquire new field, geophysic
geochemical and petrophysical data in a rifting inception place, the Tanzania rift, to constrain and test 2D and 3D models o
continental lithospheric extension associated with repeated episodes of magma intrusion. This combination of data acquisitiol
novel inversions and models will allow to: (1) map the spatial distribution of strain in space and time using geophysical and
geodetic methods; (2) constrain crust and upper mantle structure; (3) characterize the chemistry and spatial distribution of crust
fluids and magma,; (4) quantify the volume of magma intruded into the crust through seismic data interpretation combined with
INSAR, and (5) distinguish the role of the different processes involved in continental rifting through numerical modelling. The
first stage of the project was carried out early this year with a field experiment combining seismological stations installed for 1
years and a series of co-located magnetotelluric (MT) soundings. Further work includes gravity and GPS surveys of the studie
area. In this presentation we present the ColiBrea project and report on the preliminary results from the MT experiment.
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First report on electrical conductivity imaging of "Normal Oceanic Mantle”
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Three-dimensional resistivity imaging beneath the fold-and-thrust belt, Ishikari-teichi-

toen fault zone, Hokkaido
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A magnetotteluric (MT) survey was performed in the Ishikari lowland region in order to clarify the distribution of fluids
beneath the Ishikari-Teichi-Toen active fault zone (ITFZ), which is regarded as the most hazardous inland fault zone in norther
Japan. Four components of impedance tensor and two components of magnetic transfer function at 16 frequencies betwe
40 and 0.00012 Hz at 50 measurement stations were inverted to a 3-D resistivity structure with the aid of the WSINV3DMT
code. The inverted structure showed at the shallower part that the conductive<ddyeolim-m) corresponding to sediments
beneath the lowland lies from the surface down to 7 km deep. The resistivity below 7 km shows a regional boundary betweel
the western-northern and southwestern parts. The conductor is found along the ITFZ beneath this boundary in the middle crus
We interpreted this conductor to be a fluid rich zone, acting as a dynamically weakened zone. The conductive body is also foun
beneath the Shikotsu caldera, implying magmatic fluids ascending from the mantle or a region of partial melt.
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Magnetic survey for archaeological old kilns at Sayama area of Bizen city, Okayama
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Detections of electromagnetic pulses excited by earthquakes
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We developed a new type of offshore tsunami meter called Vector TsunaMeter (VTM) for the purpose of providing an early
and reliable information on the propagation and generation of tsunamis in order to predict the tsunami impact at the coastal are
The VTM observes three components of magnetic fields, two horizontal components of electric fields and tilts, and a differential
bottom pressure for more than a year at sea floor up to 6000 m water depth. Based on the observational records, the VTM
designed to detect the temporal variations of sea level change, and particle motion associated with the tsunami passages. Arri
time, arrival direction, and phase velocities of tsunamis can also be calculated from the observed record. These characteristi
of tsunamis observed at deep ocean far from the coastline are very useful to forecast the arrival time and the size of tsunam
before the tsunami reaches the coastline. The first seafloor observation of VTM was made during this winter, in which the VTM
was installed by KR12-18 cruise of the research vessel KAIREI, JAMSTEC on November 20, 2012 at 25-45.94N, 137-00.48E,
Depth=4894m. And the VTM was safely recovered during KR13-03 cruise on February 9, 2013. The VTM continuously records
the data sets of, Bx, By, Bz, EXx, Ey, TiltX, TiltY, and Bottom Pressure from Nov. 20, 2012 to the recovery time, i.e. Feb. 9, 2013.
Three days before the recovery date, a Mw=8.0 earthquake occurred at the Solomon islands (10.738S, 165.138E) on 2013-C
06 01:12:27UTC. The Solomon islands earthquake generated tsunamis, which hit near Solomon islands and causes damage:
human beings and houses. Since the main energy of the tsunami propagates along the north-east to south-west direction from
epicenter of the earthquake, the tsunamis observed at Japanese coast were low. At the observational site of VTM, amplitude
the first wave is as small as 1 cm, but the VTM clearly records the variations of sea level change for more than several hours afte
the tsunami arrival around 2013-02-06 08:40 UTC. This observation indicates the resolution limit of VTM is less than 1 mm of
the sea level change.

gooobO:0o,00000,000000,00000000,000000RO

Keywords: tsunami, Electromagnetic observation, differential pressure gauge, ocean dynamo effect, Ocean Bottom Electrc
Magnetometer
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Fig. 1 X-ray microtomographicimage of a sandy sediment
sample, mixture of quartz (dark) and iron oxide (bright). The
image dimension is 400x400x732 voxels = 3.7x3.7x6.8 mm3.
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Rectifying sulfide minerals and application of geoelectric phenomena
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Electromagnetic Wave Propagation through Layered Gouges of Nojima Fault, Japan

000 ooo 0000 bhoooot!
Shiori Mikuniya'*, Norihiro Nakamurd, Hiroyuki Nagahamé
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LGraduate School of Science, Tohoku Univ.

The attenuation and scattering of electromagnetic (EM) wave propagating through geological media are represented by ski
depth which is the penetration length decaying to 1/e from the initial intensity of EM wave. The transmission and reflection of
EM waves depend on continuous internal structures beneath the ground, such as changes in density (Robin et al. 1969, Ono
al. 2009), conductivity (Paren and Robin 1975) and changes in crystal orientation fabric (Harrison 1973, Muto and Nagahama
2005). Given the appropriate frequencies of EM waves, the magnetotelluric exploration and the ground-probing radar detec
the underground structures in the Earth’s crust. Some researchers have reported, prior to earthquake, the detection of ultral
frequency (ULF) band electromagnetic waves (Loma-Prieta earthquake: Fraser-Smith et al. 1990) as well as direct current
(DC) (Hyogo-ken Nanbu earthquake: Enomoto and Zhang 1998). It appears that the EM waves should be transmitted fror
an in-depth focal region or nearby stressed region through highly damaged fault zones. Takahara et al. (2010) revealed frol
fractal skin depth theory that the skin depth decreases as the crustal media is fractured in a homogeneous crust, suggest
that highly damaged fault zones heavily attenuate the EM waves from hypocenter or nearby deep stressed region. Here v
show this contradiction is solved by considering the internal layered structure of fault zones. The skin depth of bianisotropic
layered Nojima fault gouges is measured in different lithology at different orientations. The Nojima fault is an active fault
and is separating the Osaka formation of silt and protolith granite. The fault gouge samples consist of bianisotropic layerec
structures of comminuted siltstone, granitic gouge and pseudotachylyte. Previous paleomagnetic studies of layered fault goug
showed that stable remanence oriented parallel to the fault foliation, suggesting that coseismic direct currents magnetized tt
pseudotachylyte. This anomalous remanence can be interpreted as a remanence acquisition by direct currents perpendicula
the fault foliation. Our laboratory measurements of dielectric constant and loss tangent of siltstone, granite and pseudotachylyt
revealed that pseudotachylyte have the longest skin depth in the ULF-DC band. Moreover, the results suggest that ULF bar
wave penetrates pseudotachylyte perpendicular to the fault foliation more deeply than paralle. These results agree well with tf
paleomagnetic implication. This bianisotropic transmission of EM waves explains why some earthquakes have accompanied EI
wave radiations at the surface and others don’t have done.

Keywords: Nojima Fault, skin depth, electromagnetic wave, bianisotropy
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Electrical conductivity structure beneath the eastern end of the Ohara and Hijima faults,
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Two-dimensional Inversion Analysis of Magnetotelluric (MT) Data in Pelabuhan Ratu,

West Java, Indonesia _ _ _
Two-dimensional Inversion Analysis of Magnetotelluric (MT) Data in Pelabuhan Ratu,

West Java, Indonesia

Febty Febriarti*, Peng Hah, Katsumi Hattori
Febty Febriarti*, Peng Hah, Katsumi Hattori

LChiba University
LChiba University

To identify the underground electrical structure close to Cimandiri fault, Pelabuhan Ratu, West Java, Indonesia, the subsurfac
structure near Cimandiri fault has been investigated by magnetotelluric (MT). This research is a advanced research of the previol
research which was done by LIPI team in June-July 1999 and June 2000. The previous research have been analyzed by us
two-dimensional inversion revealed the relative location of Cimandiri fault zone. This MT exploration was carried out during
two weeks, from July 27, 2009 to August 8, 2009. There were forty eight MT sites which distributed on two line, A line and B
line, along about 13 km x 6.5 km profile. The first line, A line, is perpendicular to Cimandiri river and the second one is parallel
to Cimandiri river. The preliminary analysis by using one-dimensional Bostick inversion show that there are high resistivity
structure between 8 km length and 13 km length underneath A line. The structure starts appearing from 3 km depth until 6 kn
depth. The analysis result of B line shows high resistivity body in two location. The first on is between 0 km and 2 km length.
The second one is between 4 km and 6.5 km length. The high resistivity body in B line appears from 1.25 km depth. In the nex
analysis, we would like to apply two-dimensional modeling using the Ogawa and Uchida 2-D inversion to get more detail of the
underground electrical structure close to Cimandiri fault. The data analysis of 2D inversion is now going on and details will be
given in our presentation.

0O O 00 0O : magnetotelluric, two-dimesional inversion, Cimandiri fault, Indonesia
Keywords: magnetotelluric, two-dimesional inversion, Cimandiri fault, Indonesia
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3D resistivity structure around a high strain rate zone of the Tohoku back-arc
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