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It was not switching global geo-magnetic fields that created the alternating anomalies ove

oceanic ridges
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[1]F. I. Vine and Dr. D. Matthews, ‘Magnetic Anomalies Over Oceanic Ridg¥ature, September 7, 1963.
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A geomagnetic excursion found at around 2.3Ma from a marine sequence in the soutr
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Variance of magnetic properties of Hayachine ultramafic rock body in Tohoku District,

Japan
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Fujimaki, H. and Yomogida, K. (1986) Petrology of Hayachine ultramafic complex in contact aureole, NE Japan (I) primary
and metamorphic minerals. J. Japan, Assoc. Min. Petr. Econ. Geol., vol. 81, p. 1-11.

Morijiri, R. and Nakagawa, M. (2005) Small-scale melange Fabric between serpentinite block and matrix: Magnetic evidence
from the Mitsuishi ultramafic rock body, Hokkaido, Japan. Tectonophysics, vol. 398, p. 33-44.
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Kelvin-Helmholtz wave texture in Nojima fault gouges and its rock magnetic constraint

to temperature rise

oo oo
Norihiro Nakamura®

loooooooo
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Nojima fault gouges exhibit a characteristic flow microtexture of a wavy boundary plane, a folding structure and a Kelvin-
Helmholtz (KH) wave texture. The flow microtexture has been evident as a product of frictional melting slide (Otsuki et al. 2003)
or of steady-state frictional non-melting slide (Mochizuki et al. 2009). It is important to constrain the formation mechanism
(melting or non-melting) from these flow microtextures of a natural gouge sample. Ishikawa et al. (2008) proposed the coseismi
presence of high temperature fluids during earthquake, resulting in dynamic fault weakening. Such high temperature fluid migh
liquefy a gouge or thermally pressurize a fault gouge to cause instability of friction. We found a distinct KH instability-promoted
wave texture in a granular material of Nojima fault gouge. The well-known example of KH instability is a cloud that the cloud-
atmosphere interface becomes an unstable vortex sheet that rolls up into a spiral. The instability occurs at the interface betwe
two fluids of different densities shearing at different velocities (Thorpe 2005). The KH wave was found along a slip plane in a
blackish cohesive gouge (pseudotachylyte-like gouge), resulting in the presence of instability at the slip interface during ancien
earthquake or creep. The wave instability occurred at c.a. 1.5mm apart and c.a. 0.7mm height. Thin section observations show
the blackish cohesive gouge consisted of granular materials for both sides of the interface and the KH wave occurs in a dens
granular material along an earthquake-originated sharp slip plane. Our scanning Magneto-impedance magnetic microscope c
servation shows the KH wave dense layer is only magnetized in isothermally-magnetized thin section, revealing the production ¢
magnetic mineral in KH wave. Because the Nojima fault gouge contains iron-carbonate (siderite), the thermal decomposition o
siderite produces magnetite more than 400 degree C. Therefore, we suggest that the KH wave is generated through KH instabili
in a high-temperature{400C) granular dense layer with different densities and different slip velocities. This result constrains
our understanding of earthquake slip dynamics.

1/1



Japan Geoscience Union Meeting 2013 ‘e < ;’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SEM36-P05 go:booboboobo 00:50 190 18:15-19:30

O000000000000000000000000 10DP sitevU13140000
Oood

Magnetic minerals of a sediment core (IODP Site U1314) determined by low-temperature
and high-temperature magnetism
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Magnetic minerals in the sediments from IODP Site U1314 in the North Atlantic have been investigated by low-temperature
magnetometry and high-temperature magnetometry. Site U1314 is located in the southern Gardar Drift at 2820 m water deptl
In the post-glacial Gardar Drift, the source area for the terrigenous material transported by the bottom current is the Icelanc
Faeroe Ridge and the Faeroe Bank Channel. Thermomagnetic curves of the sediments show reversible curves in heating a
cooling with the Curie temperature of "580 degrees, indicating low Ti-content titanomagnetite (Kissel et al., 2009). In contrast,
in the thermomagnetic curves of sediments of 2°3 Ma, although magnetite is considered as the dominant magnetic minera
contribution of an additional component is suggested from the small decrease during heating in magnetization at around 25
degrees, and higher magnetization (Js/JO) along the cooling curve than along the heating curve (Zhao et al., 2011). A possib
explanation for this is the magnetite formation by heating from titanomagnetite, titanomaghemite, or pyrite. In the results of
low-temperature magnetometry, magnetite is considered as the dominant magnetic mineral of the sediments (Zhao et al., 201.
The results also indicate that the magnetite suffers surface maghemization but that maghemization is not very severe becau
Verwey transition is observed at "110 K.

In the temporal variation in Mr/Ms and Hc during the period including marine isotope stage (MIS) 100, quick decrease
associated with IRD events and succeeding gradual recover was observed in these parameters. In the thermomagnetic cur
of these sediments, the dip around 250 degrees is observed more clearly for the periods without IRD events than for the perio
with IRD events. Further, the dip is more apparent during the interglacial period (MIS99 and 101). The results suggest millennial-
scale variability in the bottom current as well as the variability associated with glacial-interglacial cycles.
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Regional and seasonal variations in magnetic properties of topmost sediments in th
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Rock-magnetic investigations have been performed on topmost sediments above about 30 cm below sediment surface (bs
cored in summer (June to July) and winter (November to December) at ten sites with different water depth, where dissolvec
oxygen (DO) content in bottom water and its seasonal variation are different, in the first depression at the North Basin of Lake
Biwa in order to reveal early diagenetic effect on magnetic properties of the sediments. We will report results from the following
three sites: N4 (91 m in depth), A (90m) and H70 (66m). The DO value becomes lower than 4 mg/L in winter at N4 and A.

Low-temperature magnetometric results indicate that a partially-maghemitized magnetite is a principal magnetic mineral in
samples of the three sites. Warning curves from 6 to 300K of isothermal remanence (IRM) imparted at 6K in 1T after zero-
field cooling show a remarkable decrease of IRM between 90 and 120K, which is regarded as a suppressed Verway transitic
of magnetite. The amount of IRM decrease between 90 and 120K increase downcore at all site, implying the dissolution of
maghemite skin covering magnetite. The IRM decrease is slightly remarkable in H70 samples above about 18 cm-bss. The d
gree of maghemitization may be higher in N4 and A samples. The warning curves of N4 and A samples show another IRM
decrease between 20 and 30K with the inflection point at about 29K. The IRM drop is detected in samples above about 18 cmbs
and the samples in two zones of 0-3 cm-bss and 6-12 cm-bss shows the IRM drop more clearly. It seems that the IRM drop i
slightly remarkable in samples taken in winter and that the depth of the zone showing the IRM drop changes seasonally. Th
occurrence of the magnetic mineral with the characteristic low-temperature magnetic behavior may be influenced by the DC
values and its seasonal change.

The downcore decrease of magnetic coercivity is observed in the uppermost sediments above about 10 cm-bss, and the amo
and grain size of magnetic minerals subsequently decreases and increases downcore below 10cm-bss, respectively. These chal
are considered to be associated with the dissolution of maghemitized magnetite by the early diagenetic effect. A seasonal chan
of magnetic coercivity is recognized in the samples above 10 cm-bss of N4: the samples taken in summer show lower magnet
coercivity, possibly implying a smaller contribution of fine magnetic minerals with higher coercivity.

gogoob:bbog,bbb,00n
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Paleomagnetic and rock magnetic studies on non-marine and marine sediments in the O
aka Group cored at Kyoto Basin
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Rock magnetic analyses were performed on sediments of non-marine and marine clay in the Osaka Group cored at Kyot
Basin in order to investigate magnetic variations corresponding to environmental changes between freshwater and marine. Tl
Osaka Group is the Pleistcene sequence formed related to sea-level changes in the glacial-interglacial cycles, and consists
alternating beds of non-marine sediment and marine clay.

KD-1 and KD-2 cores including the Osaka Group were drilled at Kyoto Basin. The Ma5 bed of marine clay had been observed
between 150.00 and 141.35 m in depth on KD-1, between 190.37 and 182.21 m in depth on KD-2. The lower and upper bounc
aries of the Ma5 bed have been determined mainly based on the sediment facies and color.

Analyzed samples in this study were collected in 10 cm intervals from between 140.60 and 153.82 m in depth, including the
Ma5 bed, and between 155.80 and 157.75 m in depth on KD-1, between 190.40 and 181.56 m in depth on KD-2.

We measured initial magnetic susceptibility, IRM intensity and hysteresis parameters, and performed progressive alternativ
field demagnetization (PAFD) of NRM for paleomagnetic analysis and progressive thermal demagnetizations (PThD) of IRM.
Electristic conductivity (EC) and pH of clayey water stirring the sediment samples were also measured.

EC and pH value showed that the Ma5 beds lie from 151.21 to 142.40 m in depth on KD-1, from 188.60 to 182.19 m in depth
on KD-2.

In variations of inclinations obtained from paleomagnetic analysis, a fluctuation corresponding to the Delta Event in the Marine
Isotope Stage 17 was observed on both KD-1 and KD-2 cores. From variations in the magnetic parameters, a characteristic lay
with high IRM intensity (High IRM layer) was observed on both cores. By using the High IRM layer and the zone of the Delta
event as key layers for the age comparison between the two cores and by the duration of the Delta event observed in sedime
cores from the North Atlantic ODP site 980, we estimated the formation age of marine clay bed Ma5. The results were 703-68(
ka on KD-1, 704-696 ka on KD-2.

As characteristic magnetic properties in response to depositional environment changes, less variation in the amount of magne
minerals, smaller particle size of magnetic mineral, and smaller amount of high coercivity magnetic minerals were recognized ir
the marine beds compared to the non-marine sediments.

In the marine beds, a clear correlation was observed between the particle size of magnetic minerals and EC values. Sampl
with higher EC value showed the presence of finer magnetic minerals. There was also a clear correlation between the abundan
of high coercivity magnetic minerals and EC values. It is suggested that the difference in the amount of particle size and higt
coercivity magnetic minerals reflects the advanced dissolution of magnetic minerals associated with early diagenesis in marin
under a reducing environment.

oooobo:0b000,0o0boo,0b0bbo,00b0b0,00000
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Analyzing the early 19th century’s geomagnetic declination in Japan from Tadataka Inoh’s

Santou-Houi-Ki The 7th report
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Hydromagnetic slow waves and geomagnetic westward drift
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It has been argued that the geomagnetic westward drift is caused or significantly influenced by hydromagnetic waves confine
in the Earth’s outer core, where balance between Coriolis and Lorentz forces makes it possible for a slow wave to exist witt
appropriate time scales. Here we investigate linear stability of an axisymmetric toroidal magnetic field in a rapidly rotating fluid
sphere and discuss the magnetic instability and the resulting slow waves traveling eastward or westward. The basic magnet
field is equatorially antisymmetric, and we adopt the magnetostrophic approximation in which inertial and viscous forces are
neglected. We assume that the mantle is insulating and the magnetic diffusivity is finite. As the basic field is more confined
near the equator of the core surface, the basic field becomes unstable at a lower Elsasser number that measures the squar
the basic field intensity, and the most unstable mode tends to exhibit faster westward drift with a larger azimuthal wavenumbet
The result suggests that it is possible to interpret the recent geomagnetic westward drift seen under the Atlantic hemisphere
manifestation of magnetic instability of a strong toroidal field just below the core equator. We also investigate effects of existence
of basic zonal flows, which are chosen so that the flow velocity satisfies either the equation of motion or the magnetic inductior
equation. The results indicate that the addition of the basic flow makes the dispersion relation so complex that the unstable mod
move eastward too. We also discuss interpretation of our recent low-viscosity geodynamo simulations using the linear stabilit
results.
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