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Testing paleointensity determination using Wilson method
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Microscopic observation of titanomagnetite grains during pale0|nten3|ty experiments of
volcanic rocks
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Titanomagnetite (Tmt) grains, some partially maghemitized, of various oxidation levels were microscopically observed under
reflected light as a function of temperature step indnigjsberger Thellier Thellier experiment in air. The reflected light mi-
croscopy indicated that the brownish colour of homogeneous Tmt turned bkg0at’C. This false blue colour was caused by
submicron scale rugged stripes on the surface, according to scanning electron microscope observations, which was made af
the final heating step. The typical grey-to-bluish colour of maghemitized parts of Tmt grains turned to a brownish colour at
~300 C, indicating inversion of titanomaghemite to a mixture of magnetite and ilmenite (Ilm) or haematite (Hem). Although
these observations were from Tmt grains on the sample surface, oxidation must have proceeded similarly within samples becau
the surface changes in the Tmt grains were highly correlated with behaviour of data points on Arai plots. Alterations in Tmt
after heating at 61CC in air for increasing times from 10 to 500 min were evaluated by reflected light microscopy and scan-
ning electron microscopy at the end of the experiment. Mottled patches gradually emerged in the Tmt grains during subsequel
heatings. However, the formation of new Iim lamellae was not observed, even after the final 500 min heating. In conclusion,
the alteration of Tmt during laboratory heating in aire800 °C is likely not due to the typical high-temperature oxidation that
forms trellis-type Ilm lamellae. Below-400 °C, the process should be closer to low-temperature oxidation. On the other hand,
maghemitized parts of Tmt grains invert instantaneously at’'@0@nd a trellis-type structure with Hem lamellae soon emerges
when heated at 61T.
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Archeointensity trend between 8th and 11th century in Okayama
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Absolute paleointensity determinations of welded tuffs: Correlations between relative anc
absolute paleointensity data
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Absolute geomagnetic paleointensities (APIs) have been estimated from igneous rocks, while relative paleomagnetic intens
ties (RPIs) have been reported from sediment cores. These two datasets have been treated separately, as correlations betw
APIs and RPIs are difficult on account of age uncertainties. We present a procedure for directly correlating APIs with RPIs of a
RPI stack. Correlations between APls and RPIs were conducted with virtually no associated age errors using both tephrochron
logic correlations and RPI minima. Using the stratigraphic positions of tephra layers in oxygen isotope stratigraphic records
we directly compared the RPIs and APIs reported from welded tuffs contemporaneously extruded with the tephra layers. Ir
addition, RPI minima during geomagnetic reversals and excursions were compared with APIs corresponding to the reversals ar
excursions. The comparison of APIs and RPIs at these exact points allowed a reliable calibration of the RPI values. In this stud
we applied the Tsunakawa-Shaw method to 21 welded tuffs to increase API dataset. We obtained mean paleointensities for !
of the 21 welded tuffs. Since eight of the 16 welded tuff units were correlated with the oxygen isotope stratigraphy, they can be
added to the API data used in the correlation procedure. Combining these API data with the reported data, we correlated AF
data with RPIs from the PISO-1500 stack and SINT-800 stack. For 13 correlation points, RPIs of the PISO-1500 stack showet
a linear relationship with virtual axial dipole moments (VADMSs) calculated from the APIs, indicating that the PISO-1500 stack
has a linear relation to the axial dipole moment. On the other hand, PRIs from the SINT-800 stack has a tread with VADMs
and the correlation coefficient is lower than that of the PISO-1500 stack. The correlation procedure with increased API data ca
contribute to constraining the relation between RPI of a RPI stack and API and calibrating a RPI stack to absolute values.

F—T— R ok by SR e, Ao IRESRIE, 77 T, BERRINIALLIE e, TS RS
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{?ock magnetic study of the North Atlantic sediment during late Pliocene and early Pleis-
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tRock magnetic study of the North Atlantic sediment during late Pliocene and early Pleis-
ocene
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As the ocean is a major component in the climatic system, it is crucial for palaeoclimatic study to understand the past evolutior
of the thermohaline circulation. The North Atlantic Ocean is one of the most important sea areas because newly formed dee
water mass is redistributed to the global ocean from there (Broecker et al., 1991). In order to recover the past change in dee
ocean circulation at the North Atlantic Ocean, a variety of proxies have been studied. However, the change during Pleistocen
and Pliocene is still poorly understood.

In this study we conducted rock magnetic measurement of deep-sea sediments recovered from IODP Site U1314 on the Garc
Drift, to investigate the past change in bottom current flows at the North Atlantic Ocean. Since a coercivity of magnetic mineral
varies sensitively with its state such as chemical composition, grain size, grain shape, stress, and so on, coercivity spectra can
used as a proxy for the constituent spectra of the sediment.

The samples were collected at 16 - 50 cm resolution from 199.3 to 262.5 mcd of the core, which corresponds to the age be
tween 2.22 and 2.75 Ma according to the age model by Hayashi et al. (2010). Rock magnetic properties were measured for the
samples using a MicroMag 2900 Alternating Gradient Magnetometer. The isothermal remanent magnetization (IRM) acquisitior
curve was obtained by the application of stepwise-increasing uniaxial fields to the sample at 30 steps from 1 mT to 1 T. The ratic
of IRM acquired in a back-field of 0.1 T to that in a forward-field of 1 T (S-ratio) was also measured for all samples.

In order to reveal constituents of the sediment, decomposition of coercivity spectra were conducted. The IRM acquisition curve
was normalized by the IRM intensity at 1 T and then the first derivative of the curve was calculated with respect to log10 field
(hereafter referred to as IRM gradient curve). The least square fit was performed so as to decompose the IRM gradient curve in
linear combination of two end-members. Two end-member components were calculated by averaging the IRM gradient curve
of selected samples. Samples with low S-rati®(57) and younger than 2.4 Ma were chosen for component 1. Samples with
high S-ratio ¢-0.88) and during MIS100, which were associated with the ice rafted debris, were chosen for component 2. These
components were distinctly different from each other; coercivity distribution of component 1 was magnetically harder than that
of component 2.

In consequence of the decomposition, the fitting error was significantly small for all samples, indicating that North Atlantic
sediments in the Garder Drift during late Pliocene and early Pleistocene are explained by mixing of two end-member compo
nents. The fraction of two components periodically changes with time and agrees well with thé 1°R94,.1,;. Stack (Lisiecki
and Raymo, 2005): the high-coercivity component dominated during interglacial periods, and the low-coercivity component
dominated during glacial periods.

On the basis of the elemental ratio of potassium to titanium (K/Ti), Grutzner and Higgins (2010) reported change in proportion
of sources of sediment at Site U1314 during the last 1.1 Ma. They demonstrated that Ti-rich basaltic material transported b
the Iceland-Scotland Overflow Water and K-rich particle (continental rock like) derived from the other source dominated dur-
ing interglacial periods and glacial periods, respectively. Our result is consistent with their result because high-coercivity anc
low-coercivity components are interpreted as the fine-grain titanomagnetite of Icelandic sources and the coarse-grain magnet
mineral of continental sources, respectively. Therefore the change in fraction of two end-member components represents chan
in fraction of bottom currents, and the bottom current flow patterns similar to those during the last 1.1 Ma might prevail at the
North Atlantic Ocean during late Pliocene and early Pleistocene.
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Magnetic properties of REY rich red clay near Minami-Torishima in the Pacific Ocea
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Red clay accumulates slowly on the seafloor deeper than CCD in mid-latitudes. Paleoceanographic and paleomagnetic studi
were limited so far because red clay does not yield microfossils that can be used for precise age estimation and sedimentatic
rates were extremely low, less than a few meters per million years. However, red clay has attracted interest since Kato et a
(2011) reported that red clay rich in REY (rare-earth elements and yttrium) distributes widely in the Pacific Ocean. In this
paper, we present magnetic properties of red clay cores obtained from the seafloor near Minami-Torishima during the R/V Kaire
KR13-02 cruise. From these cores, extremely high REY contents were reported (Fujimoto et al., 2013, JpGU; Suzuki et al.
2013, JpGU). We will discuss a possible relationship between REY content and magnetic properties.

It is known in red clay that magnetostratigraphy can be established back to only "3 Ma, and this also holds for the KR13-02
cores. However, noisy but rather coherent inclinations were obtained throughout the cores even where polarity reversal patter
were obscure. Although a possibility that these directions are of magnetic overprint cannot be excluded, the observed inclinatior
are not much lower than that expected from the GAD model at the present latitude. This may suggest that the sediments includir
the intervals of high REY content are not very old, possibly Eocene to Oligocene or younger in age, and that they deposited ir
the northern latitudes not very far from the present sites. This result is not consistent with the idea that the high REY conten
is influence of hydrothermal activity along the East Pacific Rise. The cores showed a common magnetic susceptibility variatior
pattern, and a peak of REY content occurs just below an interval of high magnetic susceptibility. The REY peak coincides with
a sharp upward decrease in the ratio of ARM to SIRM, which indicates an increase of the mean magnetic grain size and/or a
increase in the proportion of detrital to biogenic magnetic mineral component. These results suggest that the increased RE
concentration may have occurred in association with a paleoceanographic event.

Keywords: red clay, REY, rock magnetism, environmental magnetism, Pacific, Minami-Torishima
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A method for measuring rapid magnetization change in high field using a pulse magne
tizer: A new rock magnetic approach
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Paleomagnetic study of the Holocene volcanic rocks and tephras from post-caldera centr
cones of Aso Volcano
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Paleomagnetic secular variation record for the last 7000 years observed in piston core

from the Ichinomegata Maar
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TEMTEE, EHIC, —/HEBOREIIHADE H UK FZ L HiFR (Shibuya, 1980) EEEIHD PSV (Alietal.,
1999) L £ FHLIL THH, HARDHHREAKFEZLOWIFICEE R REZ R I-TEZ N5,

F—T— R IR RUREZA L, SRR, FIRMER, —/ HiR
Keywords: Paleomagnetic secular variation, remanent magnetization, magnetic susceptibility, Ichinomegata Maar
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—IRH LA S OB LaschampL 7 A/ — 3 Y OHER _
Thermomagnetic characteristics in the Hikageyama lava: searching a paleomagnetic rec
of the Laschamp excursion

AL RN T AREE B 25 R A ®  RE AR T A O
NISHIYAMA, Hiroto '* ; HAYASHIDA, Akira? ; SAWADA, Yoshihira® ; DANHARA, Tohru® ; KAWANO, Shigenor?

VIR « Bt « BE T ARFZERE - BORERRRLY, 2 B KA T2 EREE S AT L 2R, 3 AR, A(HK) 587« v o 3
M AR 7 NS SVAL LY

ISci. Environ. Math. Model., Grad. Sci.&EngEDept. Environ. Sys. Sci., Doshisha UnivShimane University:Kyoto
Fission-Track Co., Ltd3Tochigi Prefectural Museum

2013 FDMAEKRE T, ZIMHPIAEICBY 2 HHBAEEIE O R 2 MG Uz, 9Hiioiahh 5 Hig Lo
AT, R UTRADERRADET O OSGMPHERI N, iz, ThEDY A S OMEMIEAH (VGP) (ZHiF
LMD 53 N7 XD HEREILETFK SON 100 WTH -7, b kb, LaschamphZ A — 3 > QAR
HUTZnTREMED B 2 M HZILTAS DY, RRE G HIERRS 2508 L8 D TH 2 EHEE LTz, THUC 9 Hii o ERBE B
ZNAZE, LEdo 4 S CRBRO—H L2/ MME 5N,

ZFLT, BWE N ZEiTolz2Th, ZEAEDY YT IVELIHDOSY T2 ZA b eAHONEF 1) —BEERLZ. &
51, FEOHPILUEEO 4 S 2 DI ETER. £, HKG-9, 101%, 1O T RE A ReAbNEF U —iE
EaERR LU RIS, HKG-11, 121%, 2HDF R IAIZA R ENIEZA heHENDEF 2V —REER LTz, ERREEY
WOFRE D, §iEZ 2D 3 DORAMILE N ZE DV TIVTH -T2, BEDY VT IVIZFERRERALR M 1D
Tholzh, MR THBRFEGDOE—27 100 mTE TTIRHE TERWVHL WL T o 2. TN SRR LS
EEBER TR RICE EDWT, ZHZ LA SIS BT 2 WEB LM OiEim 2z 59 5.

F—U— R AANK, SHHEBLES, KT 7 A— 3 >, LaschampL 7 A —3/ 3
Keywords: Rock magnetism, Hikageyama lava, Geomagnetic excursion, Laschamp excursion
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EAFEETIVCHBITZa7-% 2 NVEREES E LODEE) _
Electromagnetic core-mantle coupling and length-of-day variation in numerical dynamo
models

[E1 5 N
TAKAHASHI, Futoshi*

VRO TR
Tokyo Institute of Technology

Exchange of angular momentum between the core and the mantle is likely to be responsible for the decadal variations i
the length-of-day (LOD). If the changes in the angular momentum of the mantle are balanced by the opposite changes of th
core, some coupling mechanisms between the core and the mantle should be invoked. Here we examine the electromagne
(EM) coupling as a possible mechanism of angular momentum exchange. We use numerical dynamo simulations to investigal
the mechanism to explain the LOD variations with respect to time including the decadal time scale. In numerical dynamo
models, we impose a uniformly electrically conducting layer of about 200 km-thick on the mantle side of the core-mantle
boundary corresponding to the D” layer. The electric current associated with the dynamo-generated magnetic field can flow i
the conducting layer and the Lorentz force can yield a net EM torque with respect to the rotation axis. The electrical conductivity
of the layer is varied from 200 - 500 S/m in dynamo models. The LOD variations can put some feedback effects on flows in
the core through the changes in the angular velocity, which emerge as a change in the effective Ekman number and the Poince
force. Influences of such a feedback are also included in numerical models. The Ekman number adopted as a nominal value
10~*. We have obtained the EM torque resulting in typical angular velocity variation of the order bfdftive to the nominal
angular velocity in a time scale of the magnetic diffusion time. Much smaller changes in shorter time scale are also observec
Based on the findings in the present study, it is suggested that the EM core-mantle coupling in a likely range of the conductanc
within the D” layer is a promising mechanism to yield LOD variations in decadal to longer time scale.

F—T— R XA FE, A7-% Y MVEREEE, LOD T, D
Keywords: dynamo, electromagnetic core-mantle coupling, LOD variation, D” layer
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Va2 —)UIMEIC K D 5| Xl T TN B HERNHP ORI 5 KA D52 _
Infulence of surface displacement on fluid motions induced by Joule heating in the innel
core of the Earth

IR =t
TAKEHIRO, Shin-ichi*

USRS R AT B ST
'Research Institute for Mathematical Sciences, Kyoto University

MR ERANC & DR & NIz HIER AL O S MERE D FL 5 MR, WD RIC 351 % FEHAFELRER O EA D N kL Hh O A E S
WK BMERIC K ZHMOEINCEZEDEEZLNTETVS. WEOEIL TIEE G IEOES DA T E R
— 73T, CNETICERINZIEIEREN X2 AKTOFRNTIIEG M2 LA T IS H07%E EIREN TR0,
Takehiro (2011)Cl&, Wi OmNES | TEREK & LT, NEIMWEER T Z S NG NI ANE A LRET
Vo —)VE IR LTz, BARIIC, BRIETFAFIEIE O 2 2, A TEEL 0 O k11 Z)VRESG ) 72 NIEIMEER I B0 T
HZ TR LIz & T A, MREET IR, i T ERRORND/IRZ—U MG 5Nz, TORNGIZIME & OB R Hx
o THD, WIMZER (ICB) ICT 0 THRWVEEDFIRRAMFEL T3, TO XKD RRNENE S NI ERE, ICB
TOBEREE UTISHOBERIRA N —ETH B EZHNTWVS T LICH D, BEIC ICB 2@ 2 ¥ OFZE{ AN B
THBT EREL TS, L LEDDS, EEICIIVEDOMZELDORE IZERTH O, & LE T HZ L HY
U, TRNDENR T DIFIEIC K D ICB WA LIMIMNDFET 5 2 &ICin 57259, TDX S BRERMENDFEET S &,
INIMEREI DEEFEC X 2T 1M E , W OFRNZ 15T 2 AlReED B 5.

Z TR TR, KPR 72 Y 2 —)VIIBNIC K 0 5 & T TN B HIBRNEZH ORISR % KA N DB r B4
U, EDREDIRIEDOR AN NFEE LNRT OIRNEN E S EE SN 5D ZKk LTz,

INIIMEIEFUC B B R & RIEN AR B2 T L EDY 2 —)VBIC X D 5 E T E NS EH kRS % B
RS 7z, W T ARG OILE DX, 7' 2 A 7 ik OEB HIRRE KGO TH 5. BRI NRIMEE R
ICBW TS OB D 01N Z T, IREEELDRUSIREICE LWV & CISTTERR O DERE NI X 21 NT
AT B RE W, BREGARIEE O R 2, S0ifAIE 0, F a1 XV ¥ K OUREZEN % 5 2, BRI TF
HMENTVWBINTAZ—FEHNWTEELIZE T A,ICB TD baA Z)IVIGIRIED 1072-10"! T It U TEREENIRIED
0.14 — 14 miEfE TR TOMEFIR DD 0 & 72 B F5HRME 5Nz,

CHUTH LT, b E R RFEE 57291, ICB Zidi> TH T < 2 EHOEZ @l 3 I v s 2 (b 5V ICB 72
o TA D T L RHDOFEZ Bk & & 2 I E R EN) DML OMETHIC K > T ICB RHICHIA T NEE L DINT VA
ZE Z Tz, ICBIC BT 2 REZANIWENRIE & R E OWRE A 24 U, THhUCHE S BADMEH O/NAr —)L O EIGIC
Ko T ICBEMmMICEEAEI NS LEZ T,

COBNT v AKX B e, EOBIEGIERR TE S N/ KM AN IRIE &S EH5 2R OBRZE . T84 5 2 LI
X0, EpIRAE T DL ZANIRIE & HEB R RIENE D 5 NS . YL O/ — )V OEEG OHRIED 10~ m/s L
1N & ZITE AN OFEHE I U THZ LD EN 71 KE L, ICB ICHBW T 8x10710 ~ 8x107 12 m/s FE/E D
FEENR T DMEE L, RIEANRIEAY 0.0001 — 0.01 f2fE L 5%, THUTHR LT, SMEHh /N — )L D RE G OIRIED
10-5m/s FEEEITEE & ZIT X, ML DI U TR AN DFGEHE D T01TE L, ICB IS I 23 EHEER 7D 0
L0, REANH 0.14 - 14 M E THRET 5.

FRMZNIRIENAK Z L RZICDONT, ICBICHBIF 2 EEERH/NE <7D, ICB [E NI AL & 13w & Difih
MEND K15, UL LT E U TAREBEEORAUIREANIC X > THIF 5 NS T Lix b SkNml) T o
NHFEEL TS, 2D &, NESTERORNZ T8 %3T AWK —D Y 2 — )V L BiRic & % Bk & o
BN VALK ZEDTH Y, JIHNER TN S TH S, —J7, HAGOIS T OIRIEIZRIZENIRIEN K E L 251D
NTHRERE DL ICBIHETAZL H>TLES. DT &1, HBRINLO I 5 B 5L 1t % 3i0H ™ % DI K2
MRKEWVGHITITEES TRV E WS REECET 5. HIERFGEE ST EDNKERE—R Y 2 —)VInBic K D5 EiE T T h
BHERNIZP OFRNICHKT 2D THNIZE, ICB TOMHE(LDHEN 1 E <, RHANMAVNE L SRR S K.

ZE K © Takehiro, S., 2011: Phys. Earth Planet. Inter., 184, 134-142.
F—"— R HIERNAZEL G, HIERYMVZREES , HIERIMZR AN, ARSI SR, HIERIME X A FEEH

Keywords: anisotropy of the Earth’s inner core, magnetic fields in the Earth’s outer core, flows in the Earth’s outer core, inner
core boundary of the Earth, dynamo action in the Earth’s outer core
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AN HGIC 519 % Znp-Ohtar 7 5 O dHIREE & M FiGES) o
Paleomagnetism of the Znp-Ohta tephra in eastern Honshu: relative tectonic rotations :
local and regional scales?

M N R
HOSHI, Hiroyuki'* ; FUTAMURA, Shc?

VEHBE R, 2 SRR N

L Aichi University of Education?Futagawa Minami Elementary School

We present paleomagnetic data suggesting relative tectonic rotations in eastern Honshu since 3.9 Ma. Samples were collect
from a widespread ash bed, called the Znp-Ohta tephra, at three localities. One is the Tomioka locality located to the east of th
Abukuma Mountains, where the ash bed (local name = SF4.5 tephra) was samples at three sites. The other two are the Miyobe
and Kohsaka localities on the Boso Peninsula, where the ash bed (local name = An85 tephra) was sampled at three sites
each locality. Stepwise demagnetization was performed on all specimens, and the principal component analysis was applied
the demagnetization data to extract characteristic remanent magnetization (ChRM) components. At Tomioka, site-mean ChRI
directions were determined at all sites. They are tightly clustered after tilt correction and have a southerly direction of reverse
polarity. Interestingly, the direction is deflected significantly counterclockwise with respect to the direction of the correlative
tephra at Chita in central Honshu (Hoshi & Deguchi, 2013). At Miyobara and Kohsaka, the locality-mean ChRM directions are
significantly different to each other. The paleodeclination of Miyobara is similar to that of Tomioka, and the paleodeclination
of Kohsaka is almost identical to that of Chita. The difference in paleodeclination between Miyobara and Kohsaka seems to b
related to the difference in the general geological trend of Neogene strata on the Boso Peninsula, suggesting relative rotation
the peninsula. Our results imply that in eastern Honshu, relative rotations have taken place at local and regional scales since t
Pliocene.

T — R AN, UG, BETIE, AICElE, 74 =% 2, Znp-Ohta7 7 5
Keywords: eastern Honshu, paleomagnetism, Pliocene, relative rotation, tectonics, Znp-Ohta tephra
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GPSH HHfEE & N5 A DKEEZIRDE T
Past continental shape inferred from GPS data

e G 2 o B2 2 R o e
KAWAI, Keigo? ; KATO, Tadayoshi ; HARADA, Yasushi*

U BRHERE R AE HEERLERRL AR, 2 B A A R A R

!Department of Marine and Earth Science, Tokai UniversBepartment of Marine Mineral Resouces, Tokai University

Kono et al., 1985 di iR & AR A & 58 A RTHAC1E 77 > 7 RIARIGBIAE D RRIC W < O FHUCSHID - TV 2D Tl
T, MALCEES AR TH 5 7o T & 2R Ule. R TR BHEBIIIE N T3 GPSO T — R I K % KREDNERZ
T 2@ B MR LT, TORET VT ALRDIEIRMETC LIS 0 £ 5 D RGE L 7z,

GPSZE ZLFHMMHIEA D 51851 % 7 L— h#HEIX T M LAY, NUVEL-1A O E FER OO 7 L — b S &
L Lg% 0 L 5 g 1990FERD S SN T 0 (121X, Gordon,1993)fi#F Z RV —EE/RT T LW o TV 5.
AWFZE T, IS 2012 G KR) NER LTz GPST— 2 h B AR AKROHIBIIREHEE R T 2 /51582 VT, K
KEEDMBEDIZIREFF LIz & T A5 50Mad IR TId 7 > 7 ALlRADVE LI Bl < A RIS 86 E 1, Kono et al., 1985
OHEET ZIIRICE S —B L7z (TK). COREDNSETHFR 7 —)LD GPSTEIIIE NS 7' L— M NEREIZET /i
A=)V D KEEDZEEE) & i U155 C & i R LT\ 5. & 72 T OFE R IURED SO O Tl iR 7T — &
& GPST—2 1% 2 Hl/x 51X L T TEIMTFIRIC K S LA AIEETH 5.

AW TIEE 51 150MaD T BT F KEEDIE I £ THMEEIRZ1T > 72743, Wegener,1915° Bullard et al.,1965D
17> Te b7 m K KRR & 77 7 ) KB RO—3UE, B RS EHANA LN 2D MBI DX S 7% GPS
T—ZOIMFEIBT TERENRA L EZ 5N5.

F—T—F: GPSBEDREEIR, 7' L— b NEZIE
Keywords: GPS, Past continental shape, Deformation of plates

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;;’g;gime

Union

SEM37-15 215413 F#fi:4 H 30 H 14:45-15:00

i

T4 VT L— FOEFNCE DD SFEME
Problems related to the past motion of the Philippine Sea Plate

>

A R 1
TAKAHASHI, Masaki'*

L REERAMR SIS M S ER e B
LGeological Survey of Japan, AIST

TL— N OEEOMETE, WEPEECHLE A SRR E Nz BRI S IR D FxhEB &, Ky B ARy b
Fow ZIC K BHEEBNC K> THELT AT ENTES. LTAD, 74V VBT L—HCERy FARY RS w
IFEE LR Wz, BEOEEBZEILT LT ENTERY. SSHICEMEEECHENTVWA ML, oS L—1
EOMHIHEBIE RATH B, T T, 74 VEVEBBTL—rOBEDHETNE, T4V VBT L—b FOREREHD
mHIEAIC K> THEE SN T E . Ihbb, HHIRKIRA X EERES 2, SRS IRE S moB#EZR L Ty
L UTHEITKIREINTE . L LaDs, HHRKICE D 7 L— MEFIOECE, HEMNICEARAGETH S
EEZONS. HBETIE, 7oV VL — FOBEOEICE DD ELEEEMNTS.

F—TU—F: 77 b= A, K, 7oV VBT L— b
Keywords: tectonics, paleomagnetism, Philippine Sea Plate

1/1



Japan Geoscience Union Meeting 2014 /0 d ,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

SEM37-P01 23 R AR —2 F#f:4 H 30 H 18:15-19:30

HTAARD F AT E/RERE L OB EIIIETY: L7 7 — A g & ORHE _
Environmental rock-magnetism of red clay in the South Pacific Gyre during the Cenozoic:
relation with rare-earth content

R B T LR R 2 SRR S 3
SHIMONO, Takay&* ; YAMAZAKI, Toshitsugu? ; SUZUKI, Katsuhikd

VIR - AR ERBERP AR, 2 KA RSOBEENILT, 3 M7 TBGE NBIERTERAFERERS - HIERNE 2 A X 7 A
K

IGraduate School of Life and Environmental Sciences, University of TsuRéttaosphere and Ocean Research Institute, The
University of Tokyo,3Institute for Research on Earth Evolution, Japan Agency for Marine-Earth Science and Technology

PRI HEREY O 40%7%2 58 B ARkl Hid, FARNEICHEMILAZ2E L A EE TR0 T & HERDEEDE mm/1000
EEMDTENT LR END, TNE THEEAONHBSZOW SR Shb T Liddbah-7z, LA L, Katoet
al. (2011)ic &b KFEFECIAL DT 2 AR EK LIIERICEREDOL 7 7 — A2 B @O ENHL M XD " LT
7= EMEENS T AEEERE UTIHEHEI NS KDk -7z, Kato etal. (2011 T RFIC REY(\ @ Tt
BRUOAY MUY L) GHEDEWE (FAME 2110 ppmyz /i U7z DSDPEEHIEAIETE) Site 596ld. F A THEER D Pl
IfiE L, BER 50 mOARER 5755, LU, Y7 E0 A0 OREND O, IS - S OSEIE T
bhiah o7z, 20104EIC IODP @A FEBRGREIEHIFHE) Exp.329IC BT, Site 596& [Al—Hiix (Site U1365)THI 76 mD
kO a 7RI E ORI Nz, AFEE T, Site U136505 k7% VW, REY &H &8 & AT (1
{t#, S_o.17, S_0.37, KarMISIRM)IC KB FEROLLIRZ1T S, S HIC, HHIKUEF & Site 596D FERET IV ZFIH L T
Site U1365DERHEEZTT, BEEFFEE L7 7 — A8 A B R R LR O BHAM 2 SURZS) & DOBIRIC DN T DO EEE
2179,

Site U1365C 1) % LARBEMESYNE EVIIR< 7 % 2 1 b T, a7 EETlRER & BN s MaghemiteD & mAMENN
L T\ % (Yamazaki and Shimono, 2013)Site U1365D REY @i, £ 8738 m T - 1300 ppm & AfH 2470 ppm
EIEFITEMER R U, & BICF—HS THRELE 717z Site 596 (Kato et al., 2011p REY A& & K /=& b/ S x—>
Uz, ZO/mAKMEIE, Site 596K D &5 360 ppmi <. Site 596l BV T, HIERENRKE o7z &, &LL<
a7 ORIBICK O IRAKEDHE TE RS TAREMENE X NS, £z, REY EEAMKK/ ST A—Z2 D karn/SIRM,
S_o.sr DELSZ—VIFHBE L, REY GHEMNEWEDE. BERIEIE ORGP R NENCHY T 5 2 e b
Too HEREPIOFMUZ. #5 Ma X Tld g Mic kv, ZhLiid. Site 596D 1730 S DL EZ —E & IE L
1724EARE TV (Zhou and Kyte, 1992F 112, Wb L REY D/8% —IC X % Site 596& U1365 DN Ehic X b #HEE L
7zo karMISIRM, S_g 37 &0, EEEROBIELEYIOHIGIE, 30 Mab SBTEICMIT TRESIHA TV S LHEEE
N5, TORFICIT, BREIHEE T 2 DO (2 A< gk « R LA 71k OB LRI E, FEBUKKOILK
L7zTEMNENT WS, mMEEROFESBICAZ, A=A RSV 7 « PL— Mt EICHEOA—Z TV 7 KED PR
DR ABEI LTz LIk 0, M TR R D 7 5 v 7 ZAHEM LIz E LR, £, REY BRxA
fifi & 7% % 4013 Eocene/Oligocen&i5ifii2Ic 72 0. Hyeong et al. (2013)C X > TR ENT A FEDOMHILICIITF B )
R A N R EMIBT B KD ICHA D, SHIC, R TR S NIz REY EREKFFEDOMMRIE. MR EEEO/R
Ki IS B FRROFFMN A DN, K THEDIRIR N EREE « HEA N P Z2edEk L TV B RATREMEAVRIZ E NS,

F—U— R Rkt REY, BACEREERIR, so# i, BRI
Keywords: Red clay, REY, South Pacific Gyre, Cenozoic, Environmental Magnetism
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AL, MR EHERYIIC 351 2 Wl SRR O Js R & W)
Regional differences in magnetic properties of topmost sediments of the Northern Lake

Biwa

AN s a)l] Af A2
ISHIKAWA, Naoto!* ; ISHIKAWA, Kanako?

URUR - NRERBE, 2 W REEE BRI R AT o 2 —
!Graduate School of Human and Environmental Studies, Kyoto Utiske Biwa Environmental Research Institute

Rock-magnetic investigations have been performed on topmost sediments above about 30 cm below sediment surface (b
cored in summer (June to July) and winter (November to December) at eight 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.

Low-temperature magnetometric results indicate that a partially-maghemitized magnetite is a principal magnetic mineral in
the sediments. 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 transition of magnetif
The amount of IRM decrease between 90 and 120K increase downcore at all site, implying the dissolution of maghemite skir
covering magnetite. The IRM decrease is more slightly remarkable in the sites with shallower water depth. The degree o
maghemitization may be lower in the site. Samples from sites with deeper water depth below about 70m show another IRN
decrease between 20 and 30K with the inflection point at about 29K. The IRM drop disappears in samples with hydrochloric acic
treatments. These low-temperature IRM behaviors may imply the presence of ferro-rhodochrosite. The IRM drop is detected i
samples above about 18 cmbss, and the samples in two zones of 0-3 cm-bss and 6-15 cm-bss show the IRM drop more cleat
The IRM drop is more remarkable in samples with deeper water depth. The occurrence of the magnetic mineral with the charac
teristic low-temperature magnetic behavior seems to be influenced by the DO values and its seasonal change.

As common characteristics in downcore changes of magnetic properties, the downcore decrease of magnetic coercivity is ol
served in the uppermost sediments above about 10 cm-bss, and the amount and grain size of magnetic minerals subsequel
decreases and increases downcore below 10cm-bss, respectively. These changes are considered to be associated with the d
lution of maghemitized magnetite by the early diagenetic effect. The presence of magnetic minerals with finer grain size anc
higher magnetic coercivity in the sediments above 10 cm-bss is more remarkable in sites with deeper water depth.

F—U— R A AU, EEEET], RIEHERW), 1)K
Keywords: rock magnetic property, Lake Biwa, topmost sediment, early diagenesis
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[ SVE RN S O A Y 8 & HERY) O o
Magnetic properties of the sediments and suspended solids in the sea surface water at t
Hiroshima bay station.

JUAS - =
KAWAMURA, Noriko *

Uilg FARE TS FORZCRARE
! Japan Coast Guard Academy

Suspended solids (SS) in sea water are consisted of planktons and insoluble particles, and are an indicator of transparency.
particles adsorb and incorporate metallic ions. Iron is a metallic ion, and an essential element for phytoplankton. It is suppliec
from river to sea as bivalent or trivalent ions, and exists as iron compounds as organic complexes in sea water. Aeolian dusts a
consisted of SS, and also consists of iron compounds. They will deposit on seafloor, and be sediments as the climatic recor
It is important to investigate the distribution and mode of iron compound in SS for the present and past environmental studies
This study aims to diagnose magnetic minerals in SS. Enough amount of SS sample for magnetic measurements are collect
by magnetic separation from seawater at the Hiroshima bay station. 4 L of seawater is filtrated, and the particles above 0.4
um in diameter are recovered for XRF analysis. The amount of magnetic particles in sea surface water shows relatively higl
values from April to July in the bay. The maximum value is found at the station, which is located near an iron works (the supply
source). The particle is opaque minerals and looks like needle. The values of IRM imparted at 0.3 T and 2.5 T are not stable
It suggests that SS has strong anisotropy. Results of thermo-magnetometry indicate that magnetic carriers of SS samples «
mainly magnetite, and goethite and hematite is also recognized. Magnetic minerals in the sediments at the station are magneti
hematite, and greigite. It is implied that goethite present in the sea surface water and it may be dissolved on sea floor.
Keywords: Suspended solids, Iron compounds, Goethite
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B ERBIHEICE T 52— XA« 37 30RO I A TS
Paleomagnetic study of the turbidite sediments around the Daini Atsumi Knoll

R EHIT SR TR 2 T i 2
TAMAKI, Machiko!* ; SUZUKI, Kiyofumi? ; EGAWA, Kousuké

VHATANZ D=7 ) Y TRAEAE, 2 MNTATBGENATRIAA A - BI@ IV, 5 MO BOE N RN &
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1Japan Oil Engineering Co., Ltd?Japan Oil, Gas and Metals National Corporatitidational Institute of Advanced Industrial
Science and Technolog
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AL, AXVNA RL— bEFEBFEHRI Y —2 7 L (MH21) O O—8E UTHEM LTz, RUFZEONETF
AW TEWTRRF R R 5 TIC MH21 ICE R R T 5,
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Keywords: Paleomagnetic study, Paleomagnetostratigraphy, Anisotropy of magnetic susceptibility, Paleocurrent analysis, tul
bidite sediments, Dainii Atsumi Knoll
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Emplacement mechanism of marine volcaniclastic sediments (IODP Site U1397, 1398
based on rock magnetic properties

ik o 1 B A 2
SAITO, Takeshi* ; KATAOKA, Kyoko S.?

VBN EHEER, 2 B Ko « IR AIZE T
IFaculty of Science, Shinshu Universiffgesearch Institute for Natural Hazards and Disaster Recovery, Niigata University

Large numbers of marine volcaniclastic sediments with various origins were recovered from the sites U1397 and U139¢
during IODP Expedition 340. They were most likely derived from volcanoes on Martinique and possibly from Dominica,
Lesser Antilles volcanic arc. Some volcaniclastic units were transported and deposited as turbidites, some were as thin teph
fall deposits and others show both characteristics. They contain various amounts of bioclastic component, pumice and lithi
fragments and hemipelagic mud clasts. Therefore, these volcaniclastic sediments are suitable for investigating transport ar
emplacement mechanisms of volcanic materials and the resultant sedimentary and petro-facies in marine settings. This stu
focuses on magnetic minerals in the marine volcaniclastic sediments and carried out rock magnetic measurements.

Thermomagnetic measurements showed almost reversible curves and induced magnetization decayed to almost zero bel
580 °C, suggesting little contribution of maghemite or hematite. Two Curie temperatures (Tc) with 350-40@ 500-550
°C indicate that the main magnetic carriers are Ti-rich titanomagnetite and Ti-poor titanomagnetite. The proportion of low-Tc
titanomagnetite in central and bottom part of thick turbidite units was larger than that in hemipelagic sediments and in the topmos
part of turbidite units, suggesting Ti-rich titanomagnetite is derived from volcanic events. Tephra fall deposits also showed large
contributions of Ti-poor titanomagnetite, resulted from large amount of volcanic materials. On the other hand, thin turbidite
units showed small contributions of Ti-poor titanomagnetite. This suggests that thin turbidite units are derived from diluted flows
which contain few heavy Fe-bearing magnetic minerals.

Magnetic susceptibility and hysteresis measurements showed that heavy and large magnetic minerals in most thick turbidit
units were concentrated at the lower part of the unit. Samples from the topmost and bottom part of turbidites showed highe
degrees of anisotropy than those from the central part, indicating strong influence of suspension settling at the topmost part ar
shearing at the bottom part. Bottom parts of fall units contain heavy and large magnetic minerals, whereas upper parts of fa
units contain fine magnetic minerals. On the other hand, in thin turbidite units such features cannot be observed and hysteres
parameters and susceptibility values were almost concentrated. Probably thin turbidite units did not experience segregation
specific particles during transportation and settling under the relatively calm condition.

These preliminary results suggest that magnetic minerals are useful indicators of volcanic events and rock magnetic approach
can identify various types of depositional processes about marine volcaniclastic sediments.

F—T—F: Z—C2A b, BB, KPHEREY), 72 /< T3 2 A &, BRI

Keywords: turbidite, fall deposit, marine sediment, titanomagnetite, magnetic mineral
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Paleomagnetic direction of the Tomikusa Group in southern Nagano Prefecture and it
tectonic significance
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A HE DO HHIAEERR (Median Tectonic Line; MTLYEHHAHTHIC ED K 5 BIIRTH > Te e DWW Tk 3 5.

ViR HAR ORI AR, OHE - INEEL & AMNIROEZAUS K > TAM P TR L TW» 2 (B HiSE). H22L
i, MTL ZZ SR ARSEIXERRIR TH > 72 & I 2 RECHIRD —RINTH 5. Z DIGEPIRIRDZ 41 7% & =AYIC
MRES 21X, (SHET X % HIEE 5 (72 B s RS O S CHUYS L, MR TS 2 08 hH 5. Z 2 THEEDS
W&, BZEOFENREY (MTL DIV BEERA N ORENSWE IS A AV EREBERICER L, HHIK O HR
MEITo 7.

BEJERED 24 YA M SHERG AR Z RN L 7. ERBETEIL SRR OOAE R, 23U A F TEETZ 2MiA iMRE S h
Fo. R VA GHAFEN D, Wbz S FEZEYER TR Z A bR TN\ A M EHEEINS. C
NS OHNIEHEET A MCHEKT BT eh 5, FIAERIEOTREED V. EEEEAMIEIEE D ORfAZR LIz, 2D
TGP ET I OB S M B 560 (77 27 KEEO LR EHI O H IR T — 2 0 HEHR) XA TERV. COFEED
5, B TIIHEHERELIRIC 7 O 7 KBEICR T 2 AR A EES R > Tk e EZ 5N5.

BEETO N2 FAO 4 Hil (ZHEIR—E, BEHRNZEE, ERERE, WERERR) Lz, WInsih
FHHEREA DR 5N, MTL AFHCNIET 2HTH 5. EHO NG MTL O—#ER (NNE) IS0 LTI 15° KKREgTHE]
DI LTV A., FUD AHIIC BN TE, HEEEET S & HHIEE TGN E MTL ORICFEBOBGRIZED 55,
Ko T, ST OB AN SIE, MTL AT (18-17 MatH) ICIFEMIRTh -7z & EZ BN 5.

F—TU— R EHIEA, B EERE, RS, TR, S, T = A
Keywords: paleomagnetism, Tomikusa Group, Median Tectonic Line, Miocene, rock magnetism, tectonics
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Rock magnetism and its petrological charactization of fossil Porites coral frameworks in
Ishigaki island, Japan

REDS #HEH b ok Bddi b ek 2R L
KUMAGAI, Yuho!* ; NAKAMURA, Norihiro! ; SATO, Tetsuré

AU R AR B A TR A e
LGraduate school of Earth Science, Tohoku University.

Radiocarbon!(:C) is produced by the cosmic rays in the atmosphere and is utilized for analysis of the past sun activity. But
the Earth’s geomagnetic field also controls radiocarbon variability, suggesting that a strong field would shield the planet from
high energy charged particles. This mimics lower sun activity. Also, the short-term (in decadal or centennial scale) movemen
of the geomagnetic pole to the low latitude, such as geomagnetic jerk, could lead to an increased cosmic ray flux impinging
on the terrestrial atmosphere and thus to a high€rproduction rate. Therefore, in order to study the past sun activity from
the 14C production rate, we need to know the movement of geomagnetic pole position, its field strength and the variability of
radiocarbon production during decadal to centennial periods. Many researches, which aim to reveal the paleomagnetic secul
variation (PSV), have been performed using datasets obtained from volcanic rocks, sediment, and fired kilns. The some recol
struction models of geomagnetic dipole moment are also established from these data sets. But there are few recorders that c
be used for the reconstruction of PSV in a decadal or centennial scale. Here we propose an alternative candidate of fossil cor
frameworks as a possible paleomagnetic recorder for PSV research. The coral framework has an advantage in reconstructing b
the radiocarbon variability and the geomagnetic field, although usual corals show extremely weak intensity of remanence and it
low stability. However, it is shown that our recently-ceased coral framework samples from Ishigaki island possess a remanenc
intensity of 10° -10~* A/m and a single-domain like stability from Lowrie-Fuller test. We prepared the standard 1-inch core
samples cut parallel to the growth direction of capalrites including coral’s growth bands for a ten to several tens of years. Our
thermal and AF demagnetization experiments of oriented coral samples show that a characteristic remanence direction is par:
lel to the present Earth’s magnetic field with some fluctuations. On the other hand, some samples exhibit different remanenc
directions from the present geomagnetic field with a calcite peak of X-ray diffraction analysis. The presence of calcite indicates
that the meteoric diagenesis which changes aragonite coral frameworks into calcite affect the direction of initial magnetization
To constrain the remanence carriers, we are conducting a first order reversal curves (FORC) measurement and petrologic obs
vations by a Schottky field-emission scanning electron microscope (FE-SEM) of acid-treated residuals of our corals. Our result
suggest that Porites coral framework samples provide a role as a potential use for paleomagnetic recorder for annual to decac
scales with careful examination of calcite content.

F—T— R ANV TERS, R
Keywords: fossil Porites coral frameworks, paleomagnetism
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Effect of thermal expansion on Neel's relaxation nomograph of magnetite and its agree

ment with the radiocarbon age

e B7E8 1=, Hioky e L 1R RN 2
SATO, Tetsurd* ; NAKAMURA Norihiro! ; GOTO, Kazuhisa

HAERZ R EBEER A ST R AR I, 2 BOER A S B R A E BT
IEarth Science, Tohoku Universiiinternational Research Institute of Disaster Science (IRIDeS), Tohoku University

Age gap between the paleomagnetic viscous dating and the radiocarbon age of tsunamigenic boulders in Ishigaki Island is fc
cused. Recent researchers have conducted radiocarbon dating to label tsunami age, being able to calibrate the paleomagnetic
cous dating. These ages should be the same for the initial tsunami event. In the paleomagnetic viscous dating, time-temperatt
relation assuming Neel’s single domain (SD) theory of magnetite is used. This monograph shows the older remagnetized comp
nent in nature can be erased by the higher temperature in the laboratory, and younger is its reverse. Thus, we can predict the ¢
acquired the secondary magnetization by calculating demagnetization temperature and heating time. Our viscous dating resu
sometimes represented that the unblocking temperature of viscous components for tsunamigenic boulders is higher than the te
perature predicted from Neel's relaxation theory of single domain magnetite, suggesting the older age than the one determine
from the calibrated radiocarbon age. Previous numerous studies confirmed that the departure from Neel's theory is attribute
to the presence of multi-domain magnetite. However, Lowrie-Fuller test, FORC (first order reversal curves) experiments anc
Low-temperature demagnetization of tsunamigenic boulders confirmed the presence of single domain magnetite. To solve th
problem, we consider the thermal expansion of magnetite during stepwise thermal demagnetization process and propose a mc
ified time-temperature relation to be able to fill the age gap. Currently, thermal expansion coefficient of magnetite is reported by
some researcehrs (e.g. Nikolaev and Shipilin, 2000; Levy et al, 2004). If magnetite volume is bigger than initial volume during
thermal demagnetization, unblocking temperature should indicate higher value under the assumption of constant coercive forc
To confirm this hypothesis, we conducted stepwise thermal demagnetization to a boulder emplaced by 1771 Meiwa tsunami (24
years ago) and compare them to our new modified time-temperature relation.

Keywords: thermal expansion, Neel's theory, single domain, viscous remanence, blocking temperature
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Rock magnetic study of single zircon crystals sampled from river sands
Rock magnetic study of single zircon crystals sampled from river sands

e e 15 LA PR 25 R 3 R 50 4 REF IER L )1 75K 4
SATO, Masahiké* ; YAMAMOTO, Shil’lji2 ; YAMAMOTO, Yuhiji 3 - OKADA, Yoshihiro! ; OHNO, Masaéd ;: TSUNAKAWA,
Hideo!

PIUMREE, 2 SRGUREE, 3 @RS e a 7 fe e iigt > 2 —, 4 USRS
IKyushu University>The University of Tokyo?Center for Advanced Marine Core Research, Kochi UniverS§iigkyo Institute
of Technology

Geomagnetic field paleointensity data provide critical information such as thermal evolution of the Earth (Stevenson et al.,
1983). Also a state of geomagnetic field closely relates to a surface environment (Kulikov et al., 2007). It is pivotal to know the
variation of geomagnetic field intensity throughout the history of the Earth. Until now we have not yet obtained, however, enough
data to resolve billion-year-scale geomagnetic field variation (Tauxe and Yamazaki, 2007) and need to obtain more paleointensit
data.

In this study we focus on a paleointensity experiment using single zircon crystal. Since river sand originates in rocks widely
distributed in river basin, detrital zircons in the sand have various ages (Rino et al., 2004). Therefore if the geomagnetic pale
ointensity can be measured using the single zircon crystal, we will probably obtain paleomagnetic data enough to resolve th
long-term geomagnetic field variation.

Zircon crystals used in the present study were sampled from sands of the Nakagawa River, Tanzawa Mountain. The Nakagav
River flows along bodies of tonalite, which is a representative rock of the continental crust. Using coarse-grain single zircon
crystals with weight of about 0.1 mg, a suite of rock magnetic measurements were conducted: low-temperature demagnetizatic
(LTD) and stepwise alternating field demagnetization (AFD) of saturation isothermal remanent magnetization (SIRM), and low-
temperature cycle using an Magnetic Property Measurement System (MPMS).

SIRM intensities of the single zircon crystals vary four orders of magnitude ranging fronT1%1@x10~° Am?, and espe-
cially a few percent of the grains have strong SIRM larger than 1¥18m?2. The zircon crystals contain nearly pure magnetite
(Fe;04), and they are in both single-domain (SD) and multidomain (MD) states. The SD magnetite contained in the zircon
crystals has the potential to record the paleomagnetic information. The existence of MD magnetite suggests that stepwise
demagnetization after LTD treatment is an efficient approach for paleomagnetic measurement. Taking into account the relatio
between SIRM intensity and thermoremanent magnetization (TRM) intensity for magnetite (e.g., Yu, 2010), TRM of single zir-
con crystal may be measured with a high-sensitivity magnetometer such as a SQUID magnetometer.

Now we plan to sample river sand at the Mississippi River and to conduct rock magnetic measurements of the zircon crysta
collected from the sand. On the basis of the rock magnetic studies for the zircon crystals from the Nakagawa River and th
Mississippi River, we will discuss the feasibility of the paleointensity experiment using single zircon crystal.

Keywords: Zircon, Rock magnetic study, Paleointensity
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Development of the Japan Archeomagnetism Database

L
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Keywords: Archeomagnetism, Database, Geomagnetic secular variations
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Medium soscale crustal structure based on magnetic and gravity anomalies in the easte
part of Hokkaido, Japan. -part 2
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Seismogenic shear-induced thermal turbulence in Nouma fault gouges: micro-textura

and rock magnetic considerations

FRRT i o R 2L
NAKAMURA, Norihiro* ; FUKUZAWA, Tomohiko!

LR A HP A R A E
!Dep. Earth Science, Tohoku University

Nojima fault gouges exhibit a characteristic flow microtexture of laminated slip zones, billow-like wavy folds and turbulent
disordered structures. Power spectral analysis of the wavy folds indicates that the geometry roughly obeys a power-law of -1.¢
agreeing well with the previously measured value of Kelvin-Helmholtz (KH) turbulence in natural environments. The well-known
example of KH instability is a cloud that the cloud-atmosphere interface becomes an unstable vortex sheet that rolls up into
spiral. The instability occurs at the interface between two fluids of different densities shearing at different velocities (Thorpe
2005). The KH wave in Nojima fault gouges 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 ancient earthquake or creep. Thin section observation
showed the blackish cohesive gouge consisted of granular materials for both sides of the interface and the KH wave occut
in a denser granular material along an earthquake-originated sharp slip plane. Our scanning Magneto-Impedance magne
microscope observation shows the KH wave dense layer is only magnetized in isothermally-magnetized thin section, revealin
the production of magnetic mineral in KH wave. Because the Nojima fault gouge contains iron-carbonate (siderite), the therma
decomposition of siderite produces magnetite more than'@00herefore, we suggest that the KH wave is generated through
KH instability in a high-temperature-400 °C) granular dense layer with different densities and different slip velocities. This
result suggests that shear-induced thermal turbulence in the fault gouge plays an important role to weaken a frictional streng
during earthquake slip dynamics.
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Analyzing the early 19 century’s geomagnetic declination in Japan from Tadataka Inoh’s
Santou-Houi-Ki.
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