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Development of scanning SQUID microscope and initial results
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Scanning superconducting quantum interference device (SQUID) microscope (SSM) is a useful tool to image very weak
magnetic fields with high spatial resolution. Fong et al. (2005) developed an SSM with a monolithic SQUID and applied to
scan magnetic field produced by geological thin sections. Oda et al. (2011) succeeded in imaging of the magnetic stripes c
hydrogenetic ferromanganese crusts using the SSM at Vanderbilt University developed by Fong et al. (2005) and could provid
age model by correlating to the standard geomagnetic polarity timescale. In this project, we have developed an SSM to imag
vertical magnetic fields over thin sections of various rock samples for geological studies. We designed a hollow-structurec
cryostat to realize reliable SQUID assembly and repeatable adjustment of the vacuum separation from the sample. The SQUI
based on niobium process is a single-washer magnetometer with the pickup area of 200 x 200 square micrometers and the size
the chip is 1 mm x 1Imm. The SQUID chip is mounted on a conical sapphire rod and electrically connected to the non-magnetic
electrodes with silver paste. The electrodes are patterned on the surface of the sapphire rod using metalization technique. T
sapphire rod is connected to a copper block, which is thermally anchored to the liquid helium reservoir with copper bundle wires.
The copper block is connected to a rigid shaft through a flexure spring, and the shaft extends through the hollow of the cryoste
to the spindle placed on the top flange at room temperature. A 40-micrometer thick sapphire window separating the sample fror
the vacuum space can be adjusted toward the SQUID using a bellows structure. With this mechanism, we have achieved tt
separation of "250 micrometers between the SQUID and the sample, so far. The field resolution of the SQUID was 1.1 pT/rtH:
at 100 Hz in a flux locked loop (FLL) operation. In this talk, we will introduce the development of our SSM project and describe
the performance of the system. Further, we will present some initial mapping results conducted on various geological sample:
such as volcanic rocks, sediments, etc. The project is supported by JISPS KAKENHI Grant Number 25247073.
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Proposal of positioning method using a magnetized thin-film dot for scanning SQUID
microscopy
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We have developed a scanning superconducting quantum interference device (SQUID) microscope (SSM) for imaging mag
netic field distribution of geological rock samples. The rock sample, which is processed into a thin section and glued on a glas
with non-magnetic resin, is placed on a XY table under the SQUID microscope, and is scanned. The distance between the SQUI
and the sample can be calibrated with magnetic field generated with a dc-current applied to a thin and long wire. However, th
position of the sample for the SQUID must be determined in another way. Positioning the magnetic field image for the structure
of the sample is necessary for analysis of the magnetic field distribution. We propose a positioning method using a thin-film
magnetized circular dot as a magnetic dipole marker.

Considering expected special resolution of about200r smaller, we designed four kinds of single circular dots with differ-
ent diameter, which are 0m, 50m, 75um, 100zm. We adopted FeCo as a material for the dot. A 500-nm-thick FeCo layer
was deposited on a silicon substrate with DC-sputtering and was formed into circular dots with lift-off process. After forming the
dots, the Si substrate was diced into square chips with the size of 3.5 BB mm, where each chip has a single dot. Scanning
the 25um dot with the SQUID microscope, we obtained dipole-like field of “10 nT, which is large enough as a magnetic maker.

We plan to attach this chip with the dot adjacent to the sample on the sample holder. Finally, we can superimpose the magnet
field pattern on an optical image of the sample.
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Deconvolution of continuous paleomagnetic data: Implementation of convenient graphi-
cal software based on optimization
Deconvolution of continuous paleomagnetic data: Implementation of convenient graphi-
cal software based on optimization
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Deconvolution effectively overcomes the convolution effect of sensor response and improves the resolution of continuous pa
leomagnetic data acquired on pass-through superconducting rock magnetometers (SRM). However, the lack of an easy-to-u
deconvolution tool has hindered the application of deconvolution for continuous paleomagnetic measurements. Here, we prese
MATLAB software UDECON with graphical user interface, as a convenient tool to perform realistically optimized deconvolu-
tion based on Akaike’s Bayesian Information Criterion minimization method (Oda and Xuan, 2014). UDECON directly reads
the original paleomagnetic measurement file, and allows the user to view, compare, and save paleomagnetic data before a
after the deconvolution. We demonstrate that optimized deconvolution using UDECON can greatly help revealing detailed pa
leomagnetic information such as excursions that could be smoothed out during pass-through measurements. The application
UDECON to the vast amount of existing and future pass-through paleomagnetic and rock magnetic measurements on sedime
archives recovered especially through the ocean drilling programs will contribute to our understanding of the geodynamo ant
paleo-environment by providing more detailed records of geomagnetic and environmental change through reliable deconvolutior
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Keywords: superconducting rock magnetometer, deconvolution, sensor response, u-channel sample, ABIC minimization, MAT
LAB software
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Measurement of dynamic magnetization in time domain and frequency domain
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Rock magnetic properties of the September 2014 eruptive products from Ontake volcanc
Japan

o N S i S VI i e N
SAITO, Takeshi* ; KATAOKA, Kyoko S.2 ; MATSUMOTO, Takané ; SASAKI, Akihiko?

EMNRABEAA I R AR, 2 HR R E - EIRIZERTZET, * EMREEIEREENT T
! Department of Geology, Faculty of Science, Shinshu UniverdRgsearch Institute for Natural Hazards and Disaster Recovery,
Niigata UniversityInstitute of Mountain Science, Shinshu University

20144 9 A 27 HICHERLA A L, OIS 2 N T BRREO LK E L5 -7, £ DRBIE (20154F 2 AH]
) ICES X T, HEINIET UDDEEAGER) RSB NMEG L THB O, ALFEHRIDHEERE NS ITIEE > THaERW, (H
KB L)L 3 DMk ), 41X 9 H 27 HOWEER Tt R L, ZOBIIEE TR L T 3 ILEENOHERY O 5) 7
Ot AEfRIHT % 2 &2 HNIC, RRCREORINCER LTI ZED TS, AFEKTIE, SEIOENTHEH LA
ILIPRERI ORENE: 35 K CREMEIEYINC DWW THE T %,

BRLSU BT ORGSR, S RO YN R R B R 2 < T &MV o Too fiiEN88<, 400°C & TITIFIE IS
%M, 400°CZHBA THHRAMICHAEAEML, #470°CTHIAMEDOK 55T 5, Z D% 600°CE TORNCZERKL T
FIER/IMER LS . WA (RBERIFZERTTIT> TW3), e 32 B> TH 580 CHDF 1) —i%k
L, magnetiteNDZEZRET SH, EBK T HOMIEITEERTO 25U ST 0INL TR, 8 FCRIgY
% R pyrite B2 K 5N, 400°CTEHE LI pyrite £ Z 5N %, I TICHESNTVWAS XS, SlA
OEGELDNILIRICIZZ K D pyrite BHER S NTE D (B ZIEMIHIZ A, 2014 kS FRNED», 2014 KLI2ER),
200°CLLEDEEHEVKIC X A EE TR IS NI T EAVRBEINTWVS (EIIED, 2014 KiIFE), £/ LT
W 2T EEHIPHN DR 420 CThEVZ S 1 U TRl U7ahiR, #idbid 1046520 FICH L 7z, # 400°C T pyrite »* magnetite
N LIEEEZONDD, TOTEhE, SRIOEHYIE 400° CLLECIIMAIN TRV T LA RKENS,
RO R E oL, SREOEHYIE 200°CLLEND 400°CLL FOWRESME FICFEELTWebDEEZ BN5,

K7z, WIITEESNIREONUKED L F ORI RN G 7T IV R Uz, KT OHEREYIE, B LR
9<% <, $I550° COF 2V —fixR Uiz, HhEd reversibleTHh b, TaREMESRYE IR LY O titanomagnetite
EEZONS, —J, SEHOEHYIOE Eh SR LYY TIVGE— IR0 ENR S E 400°COY IV ERL, M
BN B 5 EORN THERE U7 LD, FIRANERS NEHREL TVWE EEZ 5N 5, TORMICERTNE, 4lE
DKILPKD E DFEE DR Z T T EDRE FRE TEM SN TV MBI TE2 LEZ %,

e A7) ¥ ZREDFER, SEOEHYNE Day-plot ETZHUE E0HEd, PSDIEIEKOA Fic 7/ ay h&Ehiz, T
NETICEHLZE, HOEBREEIREIEE (1ODP) O 340 il THRENE Nz K LR MEEETRHER Y OWZEN b, i
12 K B8 L HIKONROE DA G ANCHEZ 5NB T 2L LT E R B 2T - Fit, 2014 JPGU)
fEIg LB IS RN HERE U 72 M LM Y & SIS HERE U 7o A LR MR HE R & X, SRS HEREYI O volume
RENKELEELD, EB5LMNUCKZBRTHEILEN, TOME, HEIBREEP LMK AT VAT A—
Z—ERLlztEZONS,

F—T— R gL, KGR, BERIE, Ao
Keywords: Ontake, phreatic eruption, pyrite, rock magnetism

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SEM34-06 23:102A FFRE:5 A 24 H 11:30-11:45

SRS EALZED T B BN 7R o T BB HEREY D258 & ik OFd i
Tsunami and seasonal variation records in Senday Bay sediments revealed by rock ma
netic and geochemical analyses
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Coastal marine sediments along island arcs have records of the past disaster events like tsunamis and seasonal floods. In
der to reconstruct those events from the coastal marine sediments, we need to distinguish between tsunami effects and seasc
variations. Tsunami was occurred in 11 March, 2011, off the Pacific coast of Tohoku by the Earthquake (M 9.0). The earthquaks
source was located off Sendai city and near the axis of the Japan trench. This study is aimed to sort both past events bas
on rock magnetic properties and geochemical analysis from the sediments taken in Sendai bay. The sediment samples we
collected at five stations in Sendai bay at every season during 2002-2011. The sediment particle size is larger at the offshol
stations. It suggests that fine sediment particles are transported by the bottom current. For measurements of carbon, nitrogen ¢
sulfur amounts in the sediments, CHNS analyses were conducted. Results indicated that the amounts of those elements decre
toward offshore stations, and the changes of the values depend on the season in the inner bay. Rock magnetic properties (n
ural, anhysteretic, and isothermal remanent magnetization, magnetic susceptibility, remanent corecivity, and corecivity) of the
sediments were measured. The values also show seasonal variations at the stations in the inner bay. For discriminations betwe
tsunami effects and seasonal variations, we focused on the samples taken in June 2007, 2008, and 2011. The amounts of car
and sulfur are large in the 2011 samples after the tsunami. Thermo-magnetometric results indicate the presence of magnetite a
iron sulfide in all samples. Especially, the 2011 samples at the offshore stations under the bottom current are found to contai
iron sulfide as a dominant magnetic mineral. It may be implied that iron combines sulfur after deposition and that are preventec
from the transportation of the bottom current.
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Environmental Rock-Magnetism of Cenozoic Red Clay in the South Pacific Gyre
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Red clay occupies about 40 % of the global ocean floor. Paleoceanographic and paleomagnetic studies of red clay were limite
so far because red clay does not yield microfossils that can be used for precise age estimation and sedimentation rates we
extremely low. However, red clay could be useful for elucidating long-range environmental changes. Recently, red clay has
attracted interest because of the discovery that red clay riSPREY (rare-earth elements and yttrium) distributes widely in the
Pacific Ocean. We conducted an environmental rock-magnetic study using the Integrated Ocean Drilling Program (IODP) Site
U1365 cores (75.5 m long above "125 Ma basement) taken at the western edge of the South Pacific Gyre (SPG) in order to il
vestigate long-range climatic and paleoceanographic changes during the Cenozoic. This is the first environmental rock-magnet
study in the SPG ever.

Magnetostratigraphy could be established above "6 meters below the seafloor (mbsf) ("5 Ma). Below "6 mbsf, the ages of th
Site U1365 cores were transferred from published ages of nearby Deep Sea Drilling Project (DSDP) Site 596, which is base
mainly on a constant Cobalt flux model, by inter-core correlation using magnetic susceptibillfyRBY variation patterns. On
first-order reversal curve diagrams, a non-interacting single-domain magnetic component, which is a characteristic of biogeni
magnetite, was recognized throughout the sediment column. The ratio of anhysteretic remanent magnetization (ARM) suscept
bility to saturation isothermal remanent magnetization (IRK) £, /SIRM), a proxy of the biogenic to terrigenous magnetic
components, is high, in particular below “8.0 mbsf ("35 Ma). In the results of IRM component analyses, the middle-coercivity
(M) component likely carried by maghemite increased since "35 Ma, whereas S ratiks apdSIRM values decreased. The
increase of the M component accelerated after 5 Ma. These observations suggest increases of the input of terrigenous magne
minerals, which is inferred to be transported as eolian dust. The Eocene/Oligocene boundary (34 Ma) is known as the time of
major global cooling, and the increase of eolian dust supply in the South Pacific may have occurred since then. Northward shif
of Australia to an arid region in middle latitudes should have also contributed to the increase of eolian dust supply. The secont
increase of eolian dust flux at "5 Ma may have been caused by a further growth of the Antarctic glaciation at "6 Ma.

F—U— R Rt BREIEACE, FACTREERIR, AEVIRIE~ 7 2 1 &, EpkEE, #rER
Keywords: red clay, environmental magnetism, South Pacific Gyre, biogenic magnetite, eolian dust, Cenozoic
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Variation in magnetic properties of serpentinized peridotites from Yokoniwa Rise, Central

Indian Ridge
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Serpentinization of ultramafic rocks through hydrothermal alteration changes the physical, rheological, chemical, and magneti
properties of the oceanic lithosphere. Recent discovery of widespread exposures of serpentinized mantle materials on the seafls
in a slow-spreading environment renewed interest for this alteration process. However, we have limited understanding of th
serpentinization mechanism because of the lack of data measured from seafloor rocks. Since magnetite is a direct product
serpentinization process, magnetic properties of serpentinized peridotites can be a good indicator to understand the process. '
collected 30 peridotite samples of different degrees of serpentinization from the seafloor on the non-transform-offset massif calle
as the Yokoniwa Rise in the Central Indian Ridge. These 30 samples yielded a wide range (17-100%) of serpentinization degret
and provide us a good data set to evaluate the relationship between serpentinization and magnetic properties. The measul
range of magnetic parameters are as follow; natural remanent magnetization (0.2-8.4 A/m), magnetic susceptibility (0.002
0.087 SI), and magnetite amount (0.1-5.5 wt%). The amount of magnetite varies nonlinearly, likely exponentially, as a function
of serpentinization degree. Remarkable increase of magnetite amount occurs in samples with high degree of serpentinizatic
(>70%), indicating larger production of magnetite during the late stage of serpentinization process. The results provide key
constraints on the serpentinization mechanism, and insights on the potential of serpentinized mantle to contribute to marin
magnetic anomalies.

F—TU— Flehes, BES Y B, SR ARE R R
Keywords: serpentinized peridotite, upper mantle, rock magnetics, slow spreading ridge
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Rock-magnetic properties of single zircon crystals sampled from the Tanzawa tonalitic
pluton, central Japan
Rock-magnetic properties of single zircon crystals sampled from the Tanzawa tonalitic
pluton, central Japan
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Geomagnetic field paleointensity data provide critical information about the thermal evolution of the Earth, and the state of the
geomagnetic field has been shown to be closely related to the surface environment. While it is pivotal to understand the variatior
in geomagnetic field intensity throughout the history of the Earth, data are still too scarce to resolve billion-year-scale geomag
netic field variation. This is primary because of the lack of geological samples for older eras, which often result in unsuccessfu
paleointensity experiments.

This study focuses on a paleointensity experiment using single zircon crystal. Zircon crystals play an important role in pa-
leomagnetic studies because they have several mineralogical advantages: (1) they commonly occur in crustal rocks, (2) preci
age determinations with U-Th-Pb and (U-Th)/He analyses are possible, and (3) they have highly resilient responses to alteratiol
and metamorphism. Although rock-magnetic properties of single zircon crystal are essential for establishing the paleointensit;
method, few rock-magnetic studies have been conducted for single zircon crystals, which is largely because of their small siz
and weak magnetic moment.

To establish paleointensity method, we conducted systematic rock-magnetic measurements for single zircon crystals. Zirco
crystals were sampled from fluvial sands of the Nakagawa River, which crosses the Tanzawa tonalitic plutons in central Japal
Young crystallization ages and the clear thermal history of the Tanzawa zircon crystals made them suitable for evaluating thi
feasibility of conducting paleointensity experiment using single zircon crystals.

Based on the results of rock-magnetic measurements for 1037 grains of zircon crystals, the zircon crystals can be classified in
three groups. The first group contains little or no ferromagnetic minerals. The second group is characterized by low natural reme
nent magnetization (NRM)/isothermal remanent magnetization (IRM) ratios (0.004-0.02), pseudo-single-domain-like hysteresi:
parameters, and moderate low-temperature demagnetization (LTD) memory of IRM (20-90%). The third group is characterize
by high NRM/IRM ratios (0.02-2), single-domain-like hysteresis parameters, and high LTD memory of IRM (60-140%). Results
from low-temperature magnetometry analyses indicate that the main remanence carriers of the second group are nearly pu
magnetite. Thermoremanent magnetization (TRM) acquisition experiments were also carried out for the second group zirco
crystals. Consequently, the TRM intensity was comparable with that of NRM, and rough estimation of the paleointensity using
bulk NRM/TRM ratios show field intensities consistent with the geomagnetic field intensity at the Tanzawa tonalitic pluton for
last 5 Myr. A future study using the second group zircon crystals could provide reliable paleointensity data.

Keywords: Zircon, Tanzawa tonalite, Rock-magnetism, Paleointensity
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Magnetic anisotropy of amorphous silicate
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OB Iz THEE T 5 FER e LT, XA MIINC X ZEEDIL HOSEN, ZNSITERERAICET 2 Hlh
MEERCEHE LG L TER. LM LEMZANIFEL LTIERRES Y ATH S0, EROYIBERER T3SV E R
ICHHTERWIRIICH B, 1> T, IEFEE TV A DOEMNIRHE G RO RZ, EERNCHEET 5 282055 EE X
5N%. JEF, RIROIEEET VA (77 %A ) OREGERET, THH)ID FeA A CHIKR S 2 R AR T MED R
HENZ[L]. AHFETIE DRSO R ZBEET 2720, LRSI E NIz B BERIC DWW T, EKmh SNET
M, SAPEORI 2 LTz, BB CHICIRRE D Y Aabklz Kb 5 W Tl [ - T (1.0x0.7x0.08mm)
WorEI U7z GoFTHIE bulk AURIRENCTAT). 20 ETMA O/ T LIHyNETZE-ICBR L, % (0.6T)ICxd
% D EHRRB O B 72 E LTz [1]. ZORE, BEGIRTE T 7 XA b LRBRICERILEE TREIICK
TVEFHENHER S NI, BTt L FRR. RURERIICEE LMD, HICHKINANLEMTH > 7. FRHC FRdoiE
FICBLT, EFACVHERICKS gMOERGEZMRI L, U AP UTe8kA 4 > OASEIGETTIED,  [HlisiRE)
TSRO EFIE LRV L 2R L.

AWIFET V) A R OERRT DS AN ZERNC 72 % T & DR E Nz, THUC X 0 IESERL ORI T2
& GEGEDMINIA F VIR THRICEIDDET), — Ik TFOIIKTHIETZ 5 HIcxs. fHlAiday RIRKFO
Ba, EMDSINANLE TH 5 5572, yNRIICEE L2RmICOWTHES % &, KiraekTiday FE#D
WICZE L 75%. ZOxMe UTERIKDOKFO5E, SERmMICOVWTHEELEREn LS. oK ICIEMEE
i CHRIENIETIER, HrLWZ A T ORFGBROZIC DM 5 LG E N5,

SlE, U AEREORENELE, B2 WIERMEA A > DERIC K B i profile DZEBI ZHE L, EAMENRAET
BT LNV CTHIEICT 2. CHUCK D BEIZ A S ORYIBFEIC OV TOEREHERET % L HfFEN5.

[1] Yokoi et al :Planetary & Space Sci.(2014)

F—T— P BEELTME, ZA NS, U INE ), [RIRHREN, feaidi, JERE ) A
Keywords: magnetic alignment, dust alignment, micro gravity, rotational oscillation, paramangetic anisotropy, amorphous silica
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Louisville 3 kAR b OWHELE D S H#EE E 14 Hotspot Drift
Test of Hotspot Drift Using Recent Paleolatitude Data of Louisville Hotspot

JEH 55 1 Wessel Padl
HARADA, Yasushi* ;: WESSEL, Padl

VHGIERSE AR MR EREL AR, 2Univ Hawaii

1School of Marine Science and Technology, Tokai Univergitiniv Hawaii

J5{H, 2007 JPGUCTIZ, Turduno et al., 2004 5 N7z Hawaiiky ARy b b 5w 7 OEEEOT— X 2T L, 2O
T—2IFHRy ARy b OHIHEE ORI Tld & < EOMEH) 721 TRHIARTRE:R C & Z27R U Tz, AL Tl Rk fighT 2
Koppers et al., 201D Louisville 5 s ZRy s v T 7 OEEED T— 272V TiTo .

ZOREFIE FRORRIC R D, fEEDT—2DIF 5N izY 1 b U1377 (50Ma), U1376 (64.1Ma), U1373 (69.5Ma), U1372
(74.2Ma)D 7 — ZIZ KT L — b OffehiES) & ACEE Y L— b EOd A T — 2 B85 Nz (BEO) B Bithizs
SBHEESNIHGRN A EBE L XL —HT S b7 2D & &b Hawaii, Louisvilleflijdsy k ARy k k5w
7 OMREDOZE, Ky FARY FO RV T FZ2ERTICBFHHATE S T EAVRENTE.

ELICTORFET L— P TR b NI (EHO) M EiR, MEICRO 5N 7V AT L— - Ot lEEET VN 5
MNICHEE SN Tz (EO) MBI E BENTH S T LWL MR 7.

F—1"— R Hotspot Drift, Louisvilless v b 2Ry b, iR, HOMEH)
Keywords: Hotspot Drift, Louisville Hotspot, Paleolatitude, True Polar Wander Path
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Vird HARDRFFHE] O [Bl¥sEE D 2 A X 2T - RS D 515 5 NTEEL
Timing of the clockwise rotation of Southwest Japan: paleomagnetic evidence from

Miocene sedimentary rocks

BEIEE T ik KRR Y e BERN Y SRR 2
HOSHI, Hiroyuki'* ; KATO, Daiki' ; ANDO, Yoshikazd ; NAKASHIMA, Kazuo?

VEHMBE R, 2 IWERY:
L Aichi University of Education? Yamagata University

The clockwise rotation of Southwest Japan is a textbook example of near-pivot arc rotation associated with back-arc opening
However, its timing is still a matter of debate; earlier studies suggested rapid rotation at about 15 Ma, but this does not seem to k
supported by recent paleomagnetic data. To address this problem, we have carried out a paleomagnetic study of biostratigrap
cally well dated (15.8-15.7 Ma) Miocene sedimentary rocks in the eastern part of Southwest Japan. A total of 288 rock sample
of siltstone and felsic fine tuff were collected from a "90 m sedimentary sequence. Of these, 142 yielded reverse polarity charac
teristic remanence directions, resulting in a formation-mean direction that can be used for tectonic discussion. We conclude th:
about 80% of the entire "45otation occurred in a period between 17.5 Ma and 15.8 Ma at a rotation rate°dfi@land the
remaining “20% by 15 Ma. This clockwise rotation happened in the latest stage of the late Paleogene to early Neogene openir
of the Japan Sea.

F—U— R IR S, PEE H A, [BIES, i, AL
Keywords: paleomagnetism, rock magnetism, Southwest Japan, tectonic rotation, Mizunami area, Oidawara Formation
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PhE HASHUER,  IRARGRACE O e Al & i s L
Rock magnetism and paleomagnetism of the Nohi Rhyolite in the eastern part of South
west Japan

W FA L R e
SAKO, Kazuki ; HOSHI, Hiroyuki'*

L ENIBE R

L Aichi University of Education

The Nohi Rhyolite is a late Cretaceous large volcanic complex in the eastern part of Southwest Japan and has a paleoma
netic record that can be used to infer the tectonic development of the eastern Asian margin. Previous studies have document
two distinct groups of paleomagnetic directions. One has a set of dual polarity antiparallel directions marked by an eastward
deflected declination, which has been reported from the peripheral areas of the Nohi Rhyolite. The eastward deflection sugges
a clockwise tectonic rotation. Another is a reverse polarity directional set marked by a southward declination, which has beer
found in the central part. The southward direction was interpreted in a previous study to be a result of either (1) remagnetizatiol
around a fault running in the central part or (2) block rotation occurring in relation to the strike-slip faulting along the fault. To
address this problem, we carried out detailed paleomagnetic and rock magnetic experiments and microscopic observations
volcanic and sedimentary rocks collected at 51 sites. We obtained 40 site-mean directions, and our experimental results sugg
that they are retained primarily by magnetite and partly by hematite. Positive results of the paleomagnetic baked contact te:
indicate that the eastward-deflected characteristic remanent magnetization (ChRM) directions were acquired before 68 Ma. O
microscopic observations confirmed the existence of Fe-Ti oxides suffered by high-temperature oxidation in pyroclastic rocks a
some sites where the eastward-deflected ChRM directions were detected, implying that the directions are primary thermorem:
nent magnetization. We obtained 15 reliable site-mean directions that were considered to be a primary magnetization. Basical
they are consistent with the directions reported previously, but suggest more complicated crustal deformation in the eastern pe
of Southwest Japan than has previously been suggested, possibly resulting from the Miocene collision of the 1zu-Bonin arc wit!
the Honshu arc. In the central part of the Nohi Rhyolite, we found an outcrop where originally reddish pyroclastic rocks have
partly been altered to greenish ones, and detailed magnetic experiments and microscopic observations were carried out for bc
rocks. Our results indicate that the reddish and greenish rocks possess an eastward-deflected direction and a reverse southv
direction, respectively. The greenish rocks contain small secondary magnetite grains within an altered biotite. Therefore, wi
conclude that the reverse southerly direction is a secondary magnetization.

F—T— R RAGTRGS, IR, S RIS, 2 R
Keywords: Nohi Rhyolite, paleomagnetism, rock magnetism, tectonic rotation, late Cretaceous
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BRI Y v — 7 L~ v MVIESSEACEE _
Further examination of the geoelectromagnetic jerk hypothesis

ICZ/ e /NG
SHIMIZU, Hisayoshi* ; UTADA, Hisasht

LR UR AR ST

IEarthquake Research Institute, Univ. of Tokyo

Short time-scale geomagnetic main field variations such as a geomagnetic jerk may be influenced by electromagnetic inductic
and conduction in the lower mantle. Similar variations were seen in long baseline geoelectric field measurements that are i
progress in the northwestern Pacific using thousand-kilometer-scale submarine cables. Geoelectric secular variation data frc
such measurements have potential to discuss the significance of the influence and to clarify the cause of the phenomenon if th
are analyzed simultaneously with geomagnetic data. In our previous work, we found a sudden change of the geoelectric fiel
trend at around 2006. By supposing simply that the geoelectric field variation has the same origin with the geomagnetic jerk ir
2007 (geoelectromagnetic jerk hypothesis), which was evident in the south Atlantic and Africa, we made a numerical study tc
understand possible cause and conductivity structure in the mantle. As a result, it was found that the geoelectric and geomagne
field variations were both explained if the variations were originated from a toroidal magnetic field at the core-mantle boundary. It
was also suggested that significant electrical conduction currents existed in the D” layer beneath the area where the geomagne
field variation was evident. In this presentation, the validity of the geoelectromagnetic jerk hypothesis is discussed by extendin
the analyses adding more recent geoelectric and geomagnetic field data. Also, we estimate the amplitude of motionally induce
electric field variation in the ocean by using a large-scale ocean circulation model, ECCO (Estimating the Circulation and Climate
of the Ocean), to confirm that motional induction is not the cause of the observed geoelectric signal.

P — R RS v — 7, MR, ¥ R VR
Keywords: geomagnetic jerk, gelelectric field, electrical conductivity of mantle
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I7 RAGROWEE H U« PhAIAFIC K 2B M UK T2 _
Geomagnetic secular variation due to upwelling and downwelling flows at the core sur-
face

RO B
MATSUSHIMA, Masaki*

VRO TR
Tokyo Institute of Technology

Fluid flow near the core surface can be estimated from spatial distribution and secular variation of the geomagnetic field. We
have developed a new approach into which the magnetic diffusion is incorporated inside the boundary layer at the core-mantl
boundary (CMB), while it is neglected below the boundary layer as in the so-called frozen-flux approximation.

Locations of upwelling and downwelling flows can be derived from the core surface flow thus estimated, and the distribution
inside and below the boundary layer provides information on existence of convective columns, which are classified into cyclonic
and anti-cyclonic ones; an axial flow component from the CMB to the equator exists in a cyclonic column, whereas that from
the equator to the CMB in an anti-cyclonic column. In reality, we have found typical distribution for convective columns in core
surface flow below the Indian Ocean for the epoch of 1980.

In many numerical dynamo models, magnetic advection due to downwellings associated with cyclonic vortices is found to be
in balance with magnetic diffusion, and cyclonic vortices at the core surface can be responsible for magnetic flux patches. Intens
magnetic flux spots seen in equatorial regions might be generated by columnar flows near the equator. Hence we have examin
secular variations due to upwelling and downwelling flows at the core surface. It turns out that intense flux spots in equatorial
regions do not correspond to downwellings associated with axial flows in cyclonic columns near the equator. This result implies
that pairs of intense magnetic flux spots in equatorial regions are produced by flux expulsion due to columnar flows there, an
that magnetic diffusion is significant in equatorial regions.

F—TU— R a7 KR, KEZAL, BRI
Keywords: core surface flow, secular variation, geomagnetic field
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Iﬁlﬁzaﬂﬁﬁ%mﬁﬁmﬁmk X0FIZR T INDE T IV T XS ZEE K E R OARRE
Propagation of Alfven waves in an outer stable layer excited by MHD thermal convection

In a rotating spherical shell

IR =t
TAKEHIRO, Shin-ichi*

b USRI AT S T
'Research Institute for Mathematical Sciences, Kyoto University

AL OHERE BN & 2 OFTIEHIERD% S > BIVEERE NICEE A — X — 100kmDZLERRENFET 5 T & RE L
TW5 . HFEEHFOEB O SMAIZE BE N OB A DFEEEIX X A FEfhE U T OMGE KR 5 CICREAUKFEZEO KK 72 &
/:’Léhf“égfcﬁ'ﬁ HD U & DTdHh%. Takehiro and Lister (200D LD R WG E TSRS TR O ZE RIENDOEH AR X %=

FRAICEH U, BAE S DERE O B E I U, ZERED 7 > S 3A T FIREE R B TICEELO TR
ﬁﬂﬂﬂ’é‘% TR Lliz. L LD DGO R TOEANEEDAr—) Y JIEVE SN TWRWN. T2 TR, %
FERVE FOXREE)C K > Tyl E# T T NS LERSEH ORAES) & L2 BRI NS

Takehiro and Lister (2001 ¥EGGE 7 /L Z BEXURIAN EHEIR T 5. TR b O AGES) & B SUIEEL SR /5 1 e
FRZEMNCHEAE T BB E LI ERIATI AN E B AT % . ROEIEEHII SN ETRD D EN TV S, K & SO 3h R 7% e
U, BN < ARG NIV T E 2 INET % &, IEEIFRMGEEN DY 2 DOREFRIKIEENC I B C e
WEIIN DN S, OEDIFHNE—RTHH, aVF VS - FHBITa—L Y IR ELHDE > THEOE LD
E5ENTNS. &5 DBV IVIXNVETH D, GEBIDKCEARICHRENTWS, FTahb5A 56N %#E
SLOIRBIED /N E N, HOE— RILEREZ D2 T N TET, ZOEAHBIZHSEOROWEEDE DI
A9 5. UK U TRWE— R, 52 5N BELOIREIEN & A RITNE S TR RERIEHZEET 2 T W TE 5.
Z DR (BA) BEBEE 7 )V T RNV & IEBUR BN CEELO 2O TR E N S,

{CRBEEAE D AR 2 A r— ) > 7 OIE S M2 3l 9 5 72810, — bR HIC D T E N7z BEICZEREZ 5 mlic
159" % Bk - DR REHR ORIE AT 217 > 7o, SOV EERREZ 5 2 % &, BAGY 28 T ASDON T, ZEKE
TP LA 5N TWIZHNLE — R OAEIRFAES) & LRI ZEBRENEA L T L G5 NPT E— RO
BABAEHIPERN AT — Y Y T LR H> TV D

F—T— R WAL, IR, 7V T XU 8~ > BOVESE, 24 7, Ml KUKAEZ58)

Keywords: Earth’s outer core, Mercury’s outer core, Alfven waves, core mantle boundary, dynamo, secular variation of geomag
netic field
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[O#iRERTR X A FEIC K D 5 E T EN B BSIRIAEEL DO EZIE R ENOE A
Penetration of MHD disturbances into a strongly stable outer layer caused by MHD dy-

namo in a rotating spherical shell

e " AR Y PTIA B2
SASAKI, Youhet* : TAKEHIRO, Shin-ich?

U RER A REEBEBAT AR, 2 R A AR AT ST Pl
IDepartment of Mathematics, Kyoto UniversitiResearch Institute for Mathematical Sciences, Kyoto University

AMANC BB B 72 £ S [RIERERS TR ORGSR A X A T OB ER % 47 - /2. Takehiro and Lister (2001F & 0 20E
E NI DI E OEELO ZE FRIEND HAFREEO AN LEBRE DJE N LN T I NENICE Db 57, 1iES)
& b uA VGBS ZE BUENEL BT 2. T OZE RKE R ORGSR AL R AEEN DK IS HIR & e 7
IRV UTHIRE NS, FiloITiRE S N7 )V T NP O IR O PRI R BUIBUBINC IS B N5V 2E ke
HET IV INVENRET % C xR T 5 T L BRT.

F—T— R HERIME, KN, XA TE, TV TRV
Keywords: Earth’s outer core, Mercury’s outer core, Dynamo, Alfven waves
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Fgé~7\ Ry kO ISR D S 15 72 25 4004 [ O Jgiip ik € — X > b DZ2
Axial dipole moment over the past 400 years from single spot archeointensities

Al e
FUKUMA, Koji **

VAR AB TAAES
'Dept. Env. Sys. Sci., Doshisha Univ.

A 400 4 M OHUE BN F— X > F DZEbE, ZEEOXIED BB NE TG T — X2 Z2HIC LT, gufml
ETINVEHAGEDE TR, ZEETOEBFERIIECFEIC I OPEICRHESNTED, 70—V &L OHARE
bR THLDIREFROFERIERERL GZA56NS. TV LIEC X5 & EER,. E ROV v h—eXa)7hb
BONTEEDNKIIAIC DWW THARF S NS BRI RE R 5 2 7. 280 KLU IEEE 4004 I Wi i 50 4E
BRICHELTED, Kl EMEOR T TEEMEDOD 238 EOHBREIGEE Ol r 52 5. BIHTEHEHAE S —
W5 TSpinZfEH LT, 7V TiEIC K % IR &GREE HIE Z28) 30058kHC DWW TTT-o 72, Gubbins et al., [2006F [Flf#
OFt#EH LT, ZEEOH—ZAKRy b OE LI KGRE D2 52 400 4RI il AR & — X > b O HLF 7%
W72 1S 2. 1840 LU DREER LR 4 ME L T 1590?1840F £ CHUSH M & — X > b OERIIR D 2 ET % gufml
12 LC. Gubbins et al., [2006) BFF D Z T HIREAGREE 7 — Z X — Zh 5 (3 il AU B — X > M IR R RERI A b
BB LNGEVE TR L. 77— 2= RTIIRR A 50, G0 A ED 518 5 N E I &URE 7 — 23 £
NTHEL, FREBEOmGFICKETLRBENGENTNS. H—A Ry OELHESREIZC NS ORER BT S C
EWTE, Ml E— XY FOZ(EBBELDIEL TV,

F—U— R BEHAGRE, 7V Tk, HilgE
Keywords: archeointensity, Thellier method, geomagnetism

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SEM34-19 23:102A FFR9:5 H 24 H 16:30-16:45

Bl EZE PR 22 WO 7o s it 7 12 F8 1T 2 MU UK AE 22 L D FE s (1)
Reexamination of geomagnetic secular variation in Kinki District using samples from
Suemura kilns (1)

Py FHi Y BH g2 Bl S
SHIBUYA, Hidetoshi* ; MOCHIZUKI, Nobutatsd ; HATAKEYAMA, Tadahiro®

LREARER AT FV AR AR, 2 BEAR K AR AR bR, 3 R (LR A L > &2 —
IDep’t of Earth & Environment, Kumamoto Univ?Priority Organization for Innovation and Excellence, Kumamoto University,
3Information Processing Center, Okayama University of Science

1960-70FARIC, KBTI TABB AR EHER THEMTHb N, TSRO AP RES Nz, TN5
LEPRNIFERE PRI Th N, B HIEGIIZEE . SO RBRORY « IR ZENM T o T2, ZORER, 5N S
10 A DM SR EZLHERIRE E N T WS, LA L. ZOREIIIGEMRIGHC K2 E DT, Tk, H#bIThbh
Tv&v&i%ﬁﬁﬁﬁ%oto%w%h6®ﬁﬂdﬁﬁbfﬁb\kmﬁ@kifﬁ%éhfmtoHm@ﬂk%&
REARZTIFZNEDOiFE S 52T, 201140 5 RGN FRIEZ R, 20120 JpGU T LM HIEIC DOV TH
ﬁbto SN, RO S %A b DF) 80% 215 1 b 19925 K DHIEZFK X 12D Tt M ORFEIS DOV
fﬂ%%iéo

PRI AT REA R ED A F W13 (BFEHFEL SMM1985) 1< IR O RIUERI 7 2 v F X > R ZHF T
HIE Utz sCHHERLIEZ, BV A R LD SA Ty bY U IVaRO, BREE L T, Z OR TRAZEERR T —F
AT S LWV FllEEREA L Uz, SR ORMEIZ —RICHMT, BAZINERE OFik TORME MO ZEE/NE
<L EHRICK ZHERDBEWIZIZ E A L7350 i HIRESREINE R EOFHIC A T, &Y & 1 3ARHIIRER TR L Tz,

Bl D JpGU TOMHE THIE L x> T2 Did. Y1 FNO IS AUV T Y FDZ NN H % & DD
ZRHASNC L THoTze TNOHDSIMVAHEZFTANCUIR L THE% KD HIRESUKEZ Lz EE i EHn iz,
SlE ., ZOFIETOREZCHROHEE TFAA 2D, RO ISR OEE~ v T2 1ED . FERlZ0EE L
ROVKAEZA RO HEE il Tz THUE, S EIIE LTz Y A S OFITERARHD E OO EDIFELTEN 6 TEH %,
RGOS NIREZEIFRIZ. Hirooka (19719 Shibuya (1980)c &2 & D &, #EEIIFELIL TV AN, (R DIRIEAK
TVEDEEoT, Tz, BER Y SICF v v THH S X IICHZF STz, AAELHEIEHMOET N S AE
T5E, METAEHOHEZEL TVW2D0E LK,

F—T— F: B, M SUKEZ L
Keywords: Archeomagnetism, Geomagnetic secular variation
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A preliminary paleomagnetic result from Lake Suigetsu 2014 cores

(/NN == N = e e VB e L i I s | o | IS e W o R 1 A [ 2 = B
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MATSUSHITA, Hayatd* ; HYODO, Masayuki ; NAKAGAWA, Takesh? ; HARAGUCHI, Tsuyosht ;
KITAGAWA, Junko* ; GOTANDA, Katsuya ; KITABA, Ikuko? ; YAMADA, Keitaro®

VIR KA, 2 ST BERAE, 3 RBRR, 4 IR B L AT 22T, © TEERRIRCE, © iR
IKobe University,2Ritsumeikan University?Osaka City University:Fukui Prefectural Satoyama-Satoumi Research Institute,
5Chiba University of CommercéKyoto Univeristy

Varved sediments were sampled in Lake Suigetsu by Fukui prefectural government in July to September, 2014. Core sample
were collected from four bore holes named E, F, G and H near the center of the lake, c. 500 m. to the east of the deepest plac
From hole E, 86 sections with a total length of 83.6 m were recovered, and from hole F we obtained 87 sections with a total
length of 85.2 m, 28 of which were magnetically oriented. From hole G, we collected 38 sections, 13 of which were magnetically
oriented, in order to fill the gaps in holes E and F cores. Sections from hole H are essentially back-ups. Sub-sampling from eac
core was made using double-L technique (Nakagawa et al. 2012). Sub-samples are 50 to 100 cm long with a cross section of
cm by 2 cm. They were all sealed up in Saran (polyvinylidene chloride) film, and vacuum-sealed with deoxidant agents in an
aluminum-lined polyethylene bag, before transported to the laboratory. In addition, cubic specimens with a 2.2 cm side were
collected from holes F and G cores in the lakeside workshop, and cubic specimens with a 2.0 cm side were re-sampled fror
LL-channel samples with a cross section of 2 cm by 2 cm in the laboratory of Kobe University.

Firstly, preliminary paleomagnetic analyses were conducted on two double-L channel samples, with progressive alternatin
field demagnetizations. All characteristic remanent magnetizations measured at 1-cm regular interval have almost constant dire
tions close to the present geomagnetic field. This suggests the remanence of a core is intensively affected by secondary viscc
remanent magnetizations (VRM). Next, we performed preliminary paleomagnetic analyses of discrete specimens with progres
sive thermal demagnetizations (THD). The result shows that secondary VRMs are removed beloyed®iove confirmed that
THD was more useful to isolate a primary remanent magnetization than AFD. From preliminary paleomagnetic analyses with
progressive THDs for pilot discrete specimens collected from 100 to 10 cm intervals, we have obtained two excursional paleo
magnetic directions. One is of an oriented specimen collected at a preliminary composite depth of about 32.50m, having negati
inclination and northerly declination, and the other is of an unoriented specimen collected at a preliminary composite depth o
30.25m, having low positive inclination. Both are carried by a component with a temperature range from 400Gpv@8iGh
shows the carrier is magnetite. The Lake Suigetsu varve chronology suggests they are dated at 41 ka and 38 ka, respectively. T
former or both may be correlated with the Laschamp excursion.

F—T— R IKA M, R

Keywords: Lake Suigetsu, Varved sediments

1/1



Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SEM34-21 23:102A FFR9:5 H 24 H 17:00-17:15

%é}%_ﬁ:ﬂﬂﬁhﬁc:ﬁ%ﬁ 9% N =EBREIRT v — D SR NI IS - (Lt

=)= hig

I\E/I'agneto—biostratigraphy of the Upper Triassic bedded chert succession from the Minc
Belt, Inuyama area, central Japan

LR K s 8 R 2 R L ERA Y
YAMASHITA, Daisuke'* ; UNO, Koji2 ; ONOUE, Tetsuji

VREARER AR A AR AR B A s BO BRER SR 28, 2 R | L2 KA Bt BB A R R B i e
IDepartment of Earth and Environmental Sciences, Graduate School of Science and Technology, KufGraxduate School
of Education, Okayama University

Late Triassic magnetostratigraphy and biostratigraphy has recently been investigated in both continental and Tethyan marir
sequences (Hounslow and Muttoni, 2010). However, there is no agreed on geomagnetic polarity timescale (GPTS) for the Lat
Triassic, because of poor age control of many Late Triassic magnetostratigraphic sections, missing or duplicated intervals, ar
within- section changes in sedimentation rates (Lucas, 2013).

In an attempt to circumvent this problem in the Carnian to Norian, we have established the magnetostratigraphy and biostratic
raphy of two bedded chert successions from the Mino Belt, Inuyama area, central Japan.

Paleomagnetic samples from Inuyama area were drilled and oriented in the field at an average sampling interval of “20 crr
Chert samples were collected at two localities (Sakahogi and Momotaro sections) where Sugiyama (1997) investigated the radi
larian biostratigraphy. In this study, at Sakahogi section, 93 samples for the biostratigraphy study were collected from “30-m-thicl
early Carnian to late Norian red chert section (Section N; Sugiyama, 1997). We also sampled at Momotaro section where “15
m-thick early Carnian to late Norian red chert is well exposed (Section Q; Sugiyama, 1997). 45 samples for the biostratigraphy
study and 156 oriented samples for the magnetostratigraphy from 176 beds were collected from this locality. In total, 294 sample
were collected from Late Triassic (Carnian to Norian) red cherts of the Inuyama area. All samples were thermally demagnetize
and analyzed at the paleomagnetic laboratory of Center for Advanced Marine Core Research, Kochi Univ.

We found many platform conodonts from 81 samples in the section N and Q, where the radiolarian biostratigraphy have previ
ously been investigated (Sugiyama, 1997). These sections are relatively well exposed and continuous. Based on detailed study
the conodont biostratigraphy from the interval of the Carnian and the late Norian in the section N and Q, five conodont zones ar
recognized. These biozones are calibrated with the radiolarian zone studied in the Upper Triassic bedded chert successions in
Japanese accretionary complex. Thermal demagnetization showed four distinct remanent magnetization components from t
cherts. Multiple components of secondary magnetization have been recognized from the red cherts of the Inuyama area (Shibu
and Sasajima 1986; Oda and Suzuki 2000; Ando et al. 2001). The lowest temperature component b&lo@d@@ponent A)
is a present-day viscous overprint. The second component has reversed polarity and unblocking temperatures béfisteen 200
420°C (component B). The third-demagnetized component is removed up t&58@mponent C). The first three components
are interpreted to be secondary magnetizations. In contrast, the last-removed (highest blocking temperature) component (col
ponent D) shows positive reversal tests and is likely primary remanent magnetization. Paleomagnetic polarity reversals observe
for the lower Carnian to late Norian are almost correlated with those of other marine sections.
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