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Did clockwise rotation of coherent SW Japan case paleomagnetic
declinations observed there?
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FAEAACHRINZ2RAZHMHBSFEAIL, BRBLERKICOVWTOWVWDLRY 2EHERE ETIVOEERIR
ERBREINTWS (Otofuji, 1996) . LHL, HESKFEAZ S LABER T —ILICDWTOMMEEHNE
FIBR+2THS. BIERERTIIAERHATEREZBEXERNITOERERRLRTH, ZOFEARELT
H 3 Z &lEMatsumoto (1967)%H)I(1972)IC& > TI TICIERHINTWS. I SICHBHAEHIEILEAM E
IARASEEXOMEZMERICEFET 2. LBAMBRLUMOAFERIEHEE EBEXEFRBAHERICIE
NNE-SSWEiEHA S L TH Y, EAMABRFESIIH L THEYKELEGAT oI & 2RISRV, £HB
=RIACERSMHETER & RS FIEEMHTE R IC (3B U TNNW-SSE~NW-SEMTENFZEL TH Y, JbERSLMIZ
RUTHBICRHL CAEERELRENKEREGZT o0/ EEZLD2H0REETHS. kRN STHREMSICDHT S
SEEHERICIEENE-WSWHEHCETBLIFREZEL TS Y, LBAMIS BERERSICH L CKEOEET o EEX
20LREETH B.

INSOMBEZREIAN SEREADORRAE HESFEADCRERIE, BRERO—ELOEZTIEARL, WET
Xl oMo 70y VEERE RAS 52540, GHESKEAENEFERAD SILBAIMNALIFT
BT B & & (Ishikawa, 1997) EARAL T4 YEVETL— MOBRKMS, 2070y VEEORRIE L
BmEAE TRENEREZONZNEEFAIRETH/EHEIND.
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Reconsideration for motion of Japan since 25Ma, comparison between
GPS data and Paleomagnetic data
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JpGU 2016ICHWVWT, MEHESIFEAREO GBS DORERAT —49 EGPST—4 DEEF AR LB EICHE
LEFELEAISIREE CONREEICLIOEGEALFEL (HEEZEEMICHEELALEZ S, EDEEAIE LN
oo TS T —9 OREBAT —ILIEBTFHE. GPSIIB+ELDTION6RERR DT —9 ALLEE L TED
HEIrEET R IED D, GPSOT—YICIEHMTFRER T —ILDOBREE ESA TWVWS LB RBI N,

ARNETR, LERUCFEZRWTHARIEDHEHSH & EE)(Otofuji et al., 1985)ICK L TiTo 7, HI D
ISR, W, 201 7ERBRFEFEE2016 EFEXER/)DERTH 5, AR THE-> ~HHHSR T —4
&, WIEAXRICEWTIE, Yamazaki, 1988, A HEXRICH W TIE., Hoshietal, 2015TH Y. GPSTF—4 &
IGSHEIE Y ZEFEGNSST — 4 L E T HIBRDF3E A A L7c, GPST—4 ICIFHEFHICH > EE AR DN
CEFRVRICEA R A ENE L THERSZEZIF20FBEOSABERIGES AN EEICR > TWA AR
BAL, ST -9 5. BRSNS RARNMNIOWILBOMEL S ZFDIGFMOLOEAY T —4% % H
W, GPSHOREFB1EHLYDOEEGEAEMICBEICHIEA L THLOEGA % £ H S ERN S EICEELE
L7z HOBEEMNCPSHLEEEIND ZTNENDOERA, WENHMMIDLOEAE TH D, FRNVRILAERD

WTHREARKEDHERER L CGPST—F ICH2TFE5RARERORMEINEETNTUVS I LR TRIN
%, BRISOUHRFRAZEHIL. H10MalltXx>TWVWE(EE. TBE2016)EWHIEZADDH B D, AR
DFERMNS Z OEBIRED M THh 2 &FERATIT 5N B,
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Near-seafloor magnetic mapping for understanding off-axis volcanism
hosting the Kairei hydrothermal field in the Central Indian Ridge

“BEH 28, S BT
*Masakazu Fujii', Kyoko Okino®

1. EICABHER TR / MEMRARERKE, 2. RERXERKBFMEM
1. National Institute of Polar Research and SOKENDAI, 2. AORI, UTokyo

We report the case study of near-seafloor magnetic mapping of the off-axis volcanic knoll, namely the
Hakuho knoll, located in the Central Indian Ridge. The Kairei hydrothermal field known as the system
related to mafic as well as ultramafic host rocks is distributed on top of the Hakuho knoll [e.g., Nakamura
et al., 2009]. Three dive surveys were conducted during the R/V Yokosuka cruises of YKO5-16_leg1,
YK09-13_leg2, and YK13-03. A three-axes fluxgate-type magnetometer “Shinkai Miniko” developed by
the AORI, UTokyo, was attached to the submersible Shinkai 6500 and vector magnetic fields were
successfully measured during dives of 6K#918, 6K#1171, and 6K#1332. Submersible tracks cover the
Hakuho knoll especially in the western slope at 2,200-3,000 m depth, northern slope at 2,700-3,200 m
depth, and the foot of eastern slope at 2,900-3,200 m depth.

The observed data were first corrected for the effects of induced and permanent magnetizations of the
submersible to obtain regional magnetic anomalies after subtraction of the International Geomagnetic
Reference Field (IGRF) [Isezaki, 1986]. Then, two-dimensional forward modeling and inversion technique
were applied to estimate absolute and equivalent magnetization under consideration of topography and
altitude variation [Honsho et al., 2009; Fujii et al., 2015].

The variation pattern of observed magnetic anomalies above lava flows in the western slope of the
Hakuho knoll is in phase with that of synthetic magnetic anomalies calculated for simple assumption with
magnetization direction parallel to the IGRF and infinite source layer. This result suggests that these lava
flows preserve normal magnetic polarity corresponding to the Brunhes Chron. Estimated absolute
magnetization intensity shows up to 20 A/m in this area, which is comparable to crustal magnetization
demonstrating the recent volcanic activity [Honsho et al., 2009]. These signatures were certainly observed
in both vertical and horizontal components of magnetic anomalies. The Kairei hydrothermal field is
characterized by low coherence between observed and modeled anomalies, and low values of
magnetization, suggesting that magnetic minerals within basaltic basement were altered into
non-magnetic minerals and/or clay minerals due to the oxidative reaction with hydrothermal fluids.
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Magnetic anomaly mapping around Antarctica
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Magnetic anomaly data plays an important role in understanding crustal architecture and tectonics in the
Antarctic region. Magnetic anomalies obtained in the East Antarctic are used for identification of the
tectonic elements and geological structures. Geodynamics and tectonic evolution of the supercontinents
such as Rodinia and Gondwana are deduced from those. On the other hand, offshore magnetic anomaly
data around the East Antarctic provide information on seafloor spreading history, and the breakup
process and mechanism of supercontinent Gondwana are derived from those in consequence. However,
magnetic anomaly observation around Antarctica, especially around the East Antarctic, are sill sparse, and
the detailed tectonic evolution and fragmentation process of the supercontinents remain unknown.
Magnetic anomalies in Antarctica obtained near-surface and satellite magnetic observations have been
complied by the Antarctic Digital Magnetic Anomaly Project (ADMAP) working group under the Scientific
Committee on Antarctic Research (SCAR). The ADMAP anomaly grid was completed in 2000 and helps to
understand the geological and tectonic history around Antarctica. To produce he next generation
magnetic anomaly map for the Antarctic, an ADMAP-2 has been started to integrate the new survey data
into the database.

As an example of magnetic anomaly observations around the Antarctica, magnetic anomaly observations
have been carried out around Syowa Station, the Japanese Antarctic wintering Station in Litzow- Holm
Bay, by the shipborne, airborne and ground surveys to elucidate the tectonic evolution and breakup
process of Gondwana. The area around Syowa Station is considered to be a junction of Africa, India,
Madagascar, and Antarctic continents from the reconstruction model of Gondwana. Therefore, this area is
a key to investigate the formation and fragmentation of Gondwana. The shipborne, airborne and ground
survey data around Syowa Station made advances in understanding the tectonic evolution in this area. In
particular, several characteristic features that may be related to the tectonic evolution of Gondwana were
inferred primarily from magnetic anomalies by joint Japanese-German airborne geophysical surveys. A
part of those magnetic data have already been used in ADMAP and new data will be incorporated into an
ADMAP-2.

The present status of magnetic anomaly map around Antarctica is presented, and the examples of
geological structures and the tectonic history deduced from magnetic anomaly map are introduced.
Future perspective of magnetic anomaly map in Antarctica is also addressed.

F—TU— N HEHKIES. =B WEEE TR
Keywords: magnetic anomaly, Antarctica, geological structure, tectonics
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Examination of local geomagnetic jerks using wavelet analysis
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Wavelet analysis can be used to identify singular behavior in time-series by using an appropriate analyzing
wavelet. Detection of geomagnetic jerks, sudden variation of secular acceleration of the geomagnetic field
components, has been tried using third time-derivative of a Gaussian as the analyzing wavelet and it has
been confirmed that geomagnetic jerks occurred globally around 1968 and 1978 (Alexandrescu et al.,
1995). Location of extrema lines of the wavelet transform in the time-dilation diagram and the absolute
value of the wavelet transform along the extrema lines, ridge functions, were used to identify the
geomagnetic jerks and to discuss regularity of them.

Observation of geomagnetic field using satellites allowed identifying local geomagnetic jerks of 2003 and
2007 (e.g. Chulliat et al., 2010), whose signatures are seen strongly in south Atlantic region in secular
acceleration map. We attempted to analyze the two local geomagnetic jerks by applying a wavelet analysis
on time series of magnetic field at geomagnetic observatories. The analyzing wavelet is the same as that
used by Alexandrescu et al. (1995). The two local geomagnetic jerks were successfully identified in
wavelet transform at Mbour (MBO, Senegal), but only the one around 2007 was identified in that at
Chambon la Foret (CLF, France). The global jerks and local jerk around 2003 at MBO showed similar
regularity. However, the regularity of the local jerk around 2007 at MBO and CLF is higher than that of the
other jerks. These results might imply that the generation mechanism of the local geomagnetic jerk
around 2007 is different from those occurred globally around 1969 and 1978 and locally around 2003.

Reference:

Alexsandrescu, M. et al., 1995, JGR, 100, 12,557-12,572.
Chulliat, A. et al., 2010, GRL, 37, LO730.
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Interannual fluctuations of the core angular momentum and the
secular acceleration of geomagnetic models
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MEOHEMBKETIVIEREIATIM FTIVROEEEZTBLTWS, LML, ZOMBESDIRIEDOM
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REETIRRV, ZORBOAMEIR. HEKSETIVO—DTHICFM2ALHHEINZZEEELRNIETE
FILEAWCAMEEIDEICL Y., BLANINE Z EDPBRICRINTWS, KERTIE, AHEOHE LM
WMIETIDOKEME (SA) ICKEFEL. FESARAKLUAICEL TIIKAE LTRKERTEEULH B &%
BT 2, HESNBMEIR. BAZHBBMSETIVCFM2, gufml, COV-OBSICHLTIESDL, ThdD
EFIDEWVISAORRICBEWTHEAED LR S, FEMBMSIETIILGRIMM3DSARRYI & L T, C°
FM2IZBEISES D, thDZDIINSA—IBEFRRTHY. WTFNEZYUASAETILEZROH L, BEE
FILDSAE BB L TCFM2OBRIMTBLERET 22 &IC& Y. BECAMIRE A & W EREICHRIGZT 2 LT
BETIAZBEIND ZIENEFIND,
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Rock magnetic study applied to characterization of back-arc volcanism
in the southern Okinawa Trough
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The Okinawa Trough is a back-arc basin located behind the Ryukyu arc-trench system. Its southern part
is characterized by active rifting structures and complex arc-back-arc volcanism along the depression and
is believed to represent a transition from a rifting stage to initial spreading [e.g., Sibuet et al., 1987]. The
southern Okinawa Trough has a unique key to understand the first stage of oceanic lithosphere evolution,
however the spatial distribution of the volcanism as well as their magma type remains unclear. It is needed
to conduct extensive geophysical mapping such as magnetic anomaly in which signal is sensitive to
volcanic edifices due to the rich magnetic minerals (mainly titanomagentite) within volcanic rock. In order
to establish a useful benchmark for understanding magnetic anomalies associated with arc-back-arc
volcanism, we performed comprehensive rock magnetic analysis and petrological studies of seafloor rock
samples collected in the southern Okinawa Trough. The measurements were conducted for basalt from
the Yaeyama Ridge (YR) and Irabu knolls (IKs), dacite from the Hatoma knoll (HK), and rhyolite and
pumice from the Tarama Knoll (TK).

The natural remanent magnetization intensity shows 0.3-175.2 A/m in the YR, 0.8-214.4 A/m in the
IKs, <0.1-3.8 A/m in the HK, and 3.1 A/m for dacite and 0.1-0.2 A/m for pumice in the TK. The magnetic
susceptibility of all samples is too low to induce magnetic field under geomagnetic field intensity
comparing with NRM intensity; all samples shows Koenigsberger ratio (Q) much higher than 1. The NRM
intensity of volcanic rocks may vary in relation to several factors such as the geomagnetic field strength at
the timing of remanence acquisition, amount and type of magnetic minerals, grain chemistry such as Ti
content of titanomagnetite, magnetic domain state controlled by grain size distribution, and the degree of
low-temperature oxidation. Therefore, we carefully examined magnetic properties, petrography, and
geochemical signatures for understanding rock-to-rock NRM variation.

Thermomagnetic curves of volcanic rocks with low NRM (<1 A/m) from the YR, IKs, and HK show
irreversible and complex Curie temperatures, suggesting these samples have been affected by
hydrothermally alteration and/or oxidation which considerably decreases the NRM [e.g., Gee and Kent,
1994]. Low NRM of pumice samples from the TK is likely explained by low amount of titanomagneite due
to lack of iron oxide minerals. The NRM difference between rhyolite and basalt is certainly explained by
difference of iron content, which is diluted by the silica content in magma evolution. A rhyolite sample
from the TK (HPD#1109R01) contains titanomagnetite as the magnetic carrier with a Curie temperature
of 490°C (equivalent to x = 0.15 in Fe3-xTixO4) and shows coercivity ration (Hcr/Hc) of 2.42 and
remanence ration (Mr/Ms) of 0.16, which is regarded as the magnetic domain state of pseudo single
domain (PSD). One basaltic rock from the IKs (HPD#1330G02) shows similar Curie temperature of 480°C
(equivalent to x = 0.16), and PSD siganture (Hcr/Hc = 2.64 and Mr/Ms = 0.10). In addition, both samples
show reversible thermomagnetic curves, suggesting that they have not been affected by low-temperature
oxidation (maghemitization); very fresh. Therefore, the acquisition timing of their thermal remanent
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magnetization is considered to be almost the same, and the effect of geomagnetic field strength as well as
the degree of low-temperature oxidation can be ignored for explanation of NRM intensity variations. The
titanomagnetite amount of HPD#1109R01, at 0.9 wt.%, is about one-third that of HPD#1330G02, at 3.1
wt.%. This result is consistent with the bulk rock geochemistry showing that iron content of
HPD#1109R01 as Fe203 at 3.2% is about one-third that of HPD#1330G02, at 11.2% [T. Nozaki, personal
communization]. The NRM intensity of HPD#1109R01, at 3.1 A/m, is also about one-third that of
HPD#1330G02, at 9.4 A/m. These results indicate that the lower NRM intensity of rhyolite from the TK
was caused mainly by a smaller titanomagnetite content owing to low iron content diluted by the silica
content.

F—7— R BIIKBCEE, AR NS T, ERES

Keywords: Back-arc volcanism, Okinawa Trough, Rock magnetism
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Figure. Seafloor bathymetric map of the southern Okinawa Trough. Squares show rock type of collected
samples including basalt (red), andesite (yellow), dacite (green), rthyolite (sky blue), sedimentary rock
(blue), and carbonate and limestone (light blue). Data of rock type and location from the GANSEKI
database (http://www.godac.jamstec. go.jp/ganseki) managed by JAMSTEC.
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FTICKRFEEEHN%#IZLHETI2LEEDENTCEERRENRS LUCEESRMERICH T 2HBERMEIE
hbhTZ7,

SENRE T HEEMEFIEREBOA, RAEFEMBICAEL. BEI00EULOEXRLENIFHFTHD, FY
ZOBRAEEHICOLY, ABRBLITLREMERZCPELEER—DETERELTW I Mg >TW
%, BRICBI2ABREEREEL Y HES, ZORBRIESHILUREEEZIONTWS, TDH, BEF
tDOZEHEE L Y HERFRNEBEVEIOKRT. & <CI9~TTHEDOEICKE (BRI AMIEIL L xR TF 285
TRDIELTWS, e, ZOHBIGBEDOEMBTNE ML L R TH L BRHUFEZAVESE
WK T —4 DBMIE, BEIKFECHARCEREELEDOREICEERTH 5,

Felk, BEFEALISZEHFO2E(-15, 1-28)05EAMICTREEFRL. Hi#ES - SARSEE
BiTo7z, 2DODEOHMMI AMIZT I LN TVWTRRDEVWERTEDOTHSEN, THOBRAE LV
Z - KEOBFEMNERHISERINIERFy vy TE—BLTWS, ¥ 2200FHZEOHMBIER#E
&, RO KEZLETIVIEM, 1977)2FRAT 2 EEREFERL VB THIBIFEE R 2D, &ED
BADETINEFATZEIFEEFE BRI 9h o7,
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Archaeointensity of Nishiyama 1st Kiln of Shino Old Kiln Complex —the
Attempt for Cross Check by Multi Methods -
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BARICS T 2EHHBIZICEATI2MRIE. BEXFTEITRAILTDODNEZLDIIRY, EHZORFICEL
TEHEZDFEENRRICEEY DDOHZ, LHLArE, ZORBOE  IFIZEMIRE DRELIC K > TERR
ENTREAEHMIAMICRALTTHY . WELBEMENBIINTE LY., ERFELRMLALHMIR
EBICET 2MRIE. bdhrafl (e.g SBEHIEH, 2015) 2BV TIFEAETHOATLARWVE W) OIIRKTH
%5, BRRELIE., ThO5DRRAEEBRL T, HEOELI AW EHHSBEDETEBENLVITo>TWL
%, &<IT, BHICHEICH > THRRMEIRS N TV HEDDHEM’N RSN TUORVWEANDH 2 EHICDWT
. BEERZOLODZYMAERIET 27-HICH)II—> 3 —% (Yamamoto et al.,, 2003) &1ZZI—F ) Tk
(Tauxe and Staudigel, 2004) D2FEFEDERBRFETHELKD, ZOEIFA—HITZHNEIHNVORF VY
52 EaRATVS, HERESIFINETICHALUERITHOEILURILEZITCS W TERIRS 2GRS
HLTZDLIBRIARF TV V%ETV, 2DDERDZFEICLI >THRONIEREENT0O BLUAAT—HTZZ
EEBERLTWS (ALERIEH, SGEPSS 2016 FEXER) .

HRESISO. FEABHMERE LT, REFERTICAET 2 EEHEAIL1 SEHOKRE, SHFIS
TR EAVAEIORF Ty IFRETI I EIC L, RBARFERICH L TIE. § TICHbK AR
ENEEINTHEY., EHEEISL. EHEMRMBLEEDHLOTEEHABRIESNTVWS (BLIFH,
2017FEEAR) . BRERICBWVWTIE, ZBAAISERINWAIZER (Z7oyv /88 oMIani1.5
cm¥F 1—7) BLUORODOALISERINATIBFICHT 28— 3 —%xRBKE. AFOBRNMSEIRIN
3+1ERRA ISR T B1ZZI-F ) THEERMRTLTWS, Y a—XICEAL T, BARRDIZADS
37.6+/-3.8 uT (Z#HRE=10.0%, BHEEL=100%) EVWHIFERIBELNTWVWS, TLEROOHADRKFD
2 a—EDEIF26.3uTTHY . BRARNANOTHELERICERDEEZTRT I EPBRINTWVWS, —

A, TUDRICALTE, IRTOIVS 7N TEESICEHLERRBIRETCE RN >z, SRIEELICTY
THRICEALTERAER, FEETOARF v I EDTWFETH D,

F—T— R BHMBREE. @)l->a—% 1ZZI-7VIE VJORFv ), ARELE

Keywords: Archaeointensity, Tsunakawa-Shaw Method, 1ZZI-Thellier Method, Cross Check, Sue Ware Old
Kiln
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BEANFOMIOREIZ. INETHREME. 72 VEES STV EREMEOAHICAVWLONTE L, M
DEEFRTFRICKRET DMIINRT Vv ILICL>TEIZRIINBZD. ZORTYIvILERKIE, REMER
PEBEARICBVWTE, MRRBFREDAET, A< ALMPAINTEL, MBARIEET Z2HNENE™H
ICHRRSNABRRIFIE. TOMMEICEST, TETZIENEFRESIN. TOEREE (FIZEEHIHED
%E)  MBEEADOHMIELEDOAIMKET 22 BRI N[1][2l. ACHEEBZAWT, S0, BEOER SN
FOEFZHMIDBMETE DI E2HRALLDT, TORREHRET 53,

DEEDRIR & R B WMUNEAIE, NBIDETHRY 7R (30x30x20cm) &, RE1.8mDI+ 7 NHNTETFL
THREIEEZ (BNEDBERBE<0.5%) . LEORY 7 RAAICIE. R4 Y LABMAROMSKORGEHSEE<
0.8T). HAHBLUHMITEREZINET 247 AREZHRRE (WE<I00 Pa) , BEABRES LU/ AE—RA
ASHBEL. MNENRBERNORFOEEN#FE L. LELOWKEIRKIEZ. —ARICEFERY I 255220
ERETBDT, TOHO—=RII, gD FEREZEY MLz, TOER. BUNEAREBERIC. REME
MISHIZOAANLEL, —H, BRENTFIIESZHOARICEELZ, ZDHE. INLDRFIF. ThEhO
AEICEY b L 2HOBEIRRO EIC, B EICER PR FEE L TEUNE iz (YouTube: Magnetic
separation of general solid particles realized by a permanent magnet&ig),

XEAEICEREICELT IMIBE[ICEWT. BEm (@)DRFICIE. ma= mXBX)[dB(x)/d(x) DE&HHIE
RICH D WEEEFHNKET 2N, HBOWSGEBOHRTIE, TOMEEaIBEEMICKEE T, MEEBEE ORHIL
X (emu/g)DAHICIKET B[1], S0, FRILERNFOIMEENL ZDXENFELN., ZNSHIELTXXHES
—H L7 ZhICLVEASINoBED,. LEEDOARNICHK > TETIT 22 EA’HRI N3], SODERERT
RET2REMES LUE#BERICKY, BRLAETHIOBNRIRT 2RENGEONL, NERZOEIEH
TlE. EBNTORERENRETZ2ENZ VD, SEDODEERAMIEZ O OFILERTEE LTHATE
%5, —AHT. FH - MKOEERIOBET 2MFARICKL > T, TOEBICESEEET 2ERNFIYE DB
I5REME. RS TIEPBRTEARV[3].
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Applying paleomagnetic viscous dating to erratic boulders
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Unblocking temperatures of viscous remanent magnetization (VRM) predict the emplacement age of
reworked boulders by Neel's magnetic relaxation theory of single-domain magnetite. If a rock is moved or
re-oriented by geological processes, the remagnetization occurs partly and progressively with age, parallel
to the present Earth’ s magnetic field. This remagnetization is probably due to natural VRM acquired at
low temperature over a long time, disappears at a higher temperature in a short period in the laboratory.
By assuming Neel's theory of magnetite, Pullaiah et al. (1975) have reported that an experimental
combination of short relaxation time and high temperature for removing VRM can determine the unknown
relaxation time (tsunami age) at room temperature. We have been applied the time-temperature
relationship to tsunami boulders in several regions of pacific coast (e.g. Ishigaki Island, Japan), but their
estimated ages showed anomalously old due to the high unblocking temperatures. It is believed that the
presence of high unblocking temperatures yielding older ages is due to a magnetic aggregate including
the admixtures of single-domains, pseudo-single-domains, and/or multi-domain grains. Sato et al. (2016)
applied an extended time-temperature relationship based on a stretched exponential law to explain the
blocking or unblocking in a complex magnetic aggregate. In our study, the extended time-temperature
relationship modifies the curvature of unblocking curves of VRM, agreeing with the the old VRM ages.
Moreover, we synthetically magnetized partial thermoremanent magnetization (pTRM) to correctly identify
the unblocking temperature of VRM. Particularly, the demagnetized samples were first given an pTRM as
an original component. After changing set of sample direction to the magnetic field, these pTRMs were
remagnetized in progressively higher temperature to generate the secondaly pTRM which is a synthetic
VRM. A secondary pTRM was then demagnetized by progressive thermal demagnetization with various
hold durations. This new experimental method provides us multiple unblocking temperatures of VRM from
a sample. Therefore, we can estimate the curvature of unblocking curves. Our findings show that the VRM
has potential as an absolute dating tool for the determination of geologic events.

F—U— K MUEB#HS. BB RERRERER

Keywords: viscous remanent magnetization, erratic boulder, time-temperature relationship

©2017. Japan Geoscience Union. All Right Reserved. - SEM20-11 -



SEM20-12 JpGU-AGU Joint Meeting 2017
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Strong chemical treatment of sediments for environmental magnetic
studies on mineral inclusions
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WEMDILZY —F V713, HEYHISEROERLDIHLAERY (FIAIERKE, KUMRF. EVRA
F. BEIMARE) 0BT 28MRAETH D, LH L. LFLEBIIEELYICERET 220, REMS
2AFTEHETVAVONTLAW, BE, 71 BIEEMD OB > 2 —Y 3 Y OBMSRENE L T
BNBEIICR>THEY., HEYDDZD LEPOERELRD TEEINTETWS, MY > 7
W= a vy A BIBICIREINT WSS, BARERNBICEHA D> BEEIAONE, £IT
Brid, HEYHLILAR - RALTA2EENICOBLEAMKBIE Z1T o7, AVWERHIES S HA THRIX
INEFEUEREMEITH D, RUEBEHEBYHOEELRMELY L. EVWIRMEKILE <IN 1 ME L 72Risk
LTHD, £7-. EEEOMENDS, ARFHPEISORAKETHY. RARFEAVWLFE—<Y 7FHIH,
SORMETHDEELOND,

DEL-A% - RADANESEREHICIZ10" AmY/kgiRETH > 1=, THIETRIIBHBEY OIS ERST
fig{bD1-5 % IREICHEH L., BESWMAGTPMPMSOBRERNICT+DICINE S, — AT, XKENWMAETICE S
ATFYYRBIER. RADSOEHMMES 7 FILAENNICKE KRS TH >, BANSEERBHOBMEHS
S EBHSEEN S, AE - RAIE. CFENICIFEFHRLHSILE#HE > TVWE I ENIN >, Thid. &k
MIBHBYWICRONIT IATA MELURISkSE & ISBBRICEAR D, MBRAMSILARANSDOBMATELT
WEDERIET 7201, S 5ICH,SIO  MBAITV, ARLITENBELZ, FROLAETIE. BESPIEY
MR HERIL A SATH Y, BEAMSKILTIIRIZEITH D, INOSDERNS, b2 —F v U DB
AVIN—SaVDRBICERTHD I ENELO SN, DI, WAL, Y 7IL—Y 3 vh, hE
MODORMEDHHTH 2N REBI NS,

F—0— KN RIEBSZE. BEDY1 v —T a3y, BRE
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Exploration of pedogenic nanoscale particles causing magnetic
enhancement in Chinese loess deposits
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Based on magnetic enhancecment in paleosols, magnetic susceptibility (x ) and its frequency
dependence (x ) are widely accepted as reliable proxies of paleorainfall, and thus often used for
estimation of the East Asian Summer Monsoon intensity in the Chinese Loess Plateau (CLP). In spite of its
paleoclimatic importance, pedogenic particles causing magnetic enhancement have never been detected.
We challenged this problem, using three sets of loess and paleosol samples from Lingtai and Xifeng in the
central CLP. Each bulk sample was divided into three subsamples with different detrital grain size ranges
(D1:>10 wm, D2: 1T0-1 wm, D3: <1 wm), all of which were subjected to rock magnetic experiments
including x and x ,, measurements, isothermal remanent magnetization (IRM) composition analyses and
thermomagnetic analyses. The paleosol bulk samples show high x values ranging from 116-177 x1 0%m?
/kg, which are 4.0-6.1 times higher than loess bulk samples, and 49.6-66.2 % of the magnetic
enhancement is contributed by grains in D2 subsamples. Besides, values of x , are also increased by
4.0-5.7 times for all paleosol bulk samples, and the enhanced x ., is dominantly contributed by D2
subsamples (61.0-77.0 %). The rock magnetic experiments reveal that pedogenic particles causing
magnetic enhancement are magnetite and maghemite. Based on these results, scanning electron
microscope (SEM) and trans electron microscope (TEM) observations were conducted on magnetic
extracts from D2 subsamples. As a result, we found nanoscale magnetite inclusions in weathered
muscovite particles. These magnetite inclusions are secondarily produced through elution/oxidation of Fe
compounds in muscovite during pedogenesis. The inclusions can explain the facts that the magnetic
enhancement partly caused by superparamagnetic grains is mostly contributed by D2 size grains, and the
main magnetic extracts are not detrital magnetite/maghemite grains but silicate minerals. Hence, we
conclude the magnetite inclusions in weathered muscovite particles are the most likely candidate for
pedogenic particles causing magnetic enhancement.

F—O—K:hEL R, TEL @WKIEX
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Flooding history in Lake Nakaumi of western Japan inferred from
sediment records during the last 700 years
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Management of flood risk to local communities located near river mouths can benefit from a
knowledge-based approach to flooding history. On some rivers in western Japan, flood events since the
16th century have been well documented in the literature. However, the data of those events are
insufficient for an objective evaluation of flooding such as its intensity. Therefore, we analyzed a '*
C-dated sediment core recovered from near the linashi River mouth in Lake Nakaumi, western Japan, and
reconstructed extreme flooding records in the past 700 years from rock magnetism, grain-size distribution
and sediment geochemistry. The sediment core contained three black layers, characterized by high
magnetic susceptibility (MS), a low anhysteretic remanent magnetization to saturation isothermal
remanent magnetization, a high total organic carbon (TOC) to total nitrogen ratio, and coarse mean grain
size, that we identified as possible flooding event deposits. In addition, the chemical index of alterlation
was low and the TOC to total sulfur ratio was high in these layers, indicating intensified erosion sediments
associated with more freshwater inflow due to the flood events. We tentatively correlated the three event
deposits with historically documented flooding events along the linashi River in AD 1596, 1666, and
1826. The magnitudes of the variations in sedimentary properties relating to rock magnesium and
geochemistry suggest that the smallest was the AD 1666 event.

F—T— R diE ok, HEY
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Consistent Matuyama-Brunhes magnetic transition records from
depositional detrital and chemical remanent magnetizations from the
Chiba Section, central Japan
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A detailed Matuyama-Brunhes (MB) magnetic polarity transition record has been reconstructed from the
Chiba Section, central Japan. Oriented samples were collected every 10 cm from an 18-m thick marine
sequence along the Yoro River. Rock magnetic and paleomagnetic experiments reveal that all of the
sediments were deposited under anoxic environments, and natural remanent magnetizations are carried
by magnetite and greigite throughout the sequence. Characteristic remanent magnetizations (ChRMs)
isolated by thermal demagnetization (THD) and alternating field demagnetization (AFD) methods basically
show consistent directions, except some differences. One of the major differences is the position of the
MB boundary. It lies 115+25 cm above the Byk-E tephra in the THD ChRMs, while 50 cm above the Byk-E
tephra in the AFD ChRMs. We propose that the ChRM component isolated by THD is a depositional
detrital remanent magnetization (DRM), and the component isolated by AFD is a depositional chemical
remanent magnetization (CRM) carried by greigite. The latter is probably acquired in the subsurface pyrite
formation process under anoxic environments. We found that the vertical paleomagnetic direction
changes by the two methods are consistent when the AFD ChRM direction curve is shifted upward by 65
cm. This suggests that the lock-in depth of CRM is about 65 cm below that of DRM, and that the similar
condition of remanence acquisition was kept for some time in the bottom of the basin.

F—T— N HRBREFREBRIE. HERBWIE. vV v~Y—7) a2 v XM@EK[HER. LA HA b ¥4
1 b
Keywords: depositional chemical remanent magnetization, depositional detrital remanent magnetization,
Matuyama-Brunhes magnetic reversal, greigite, magnetite
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A new constraint for M-B boundary age based on U-Pb zircon dating
and a high-resolution oxygen isotope chronology from the most
expanded marine sedimentary record from the Chiba composite
sectionn, Japan
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The youngest geomagnetic polarity reversal, the Matuyama-Brunhes (M-B) boundary, provides an
important datum for sediments, ice cores, and lavas. Its still-frequently cited age of 780 ka is based on
orbital tuning of marine sedimentary records, and supported by “Oar/3Ar dating of Hawaiian lavas using a
recent age calibration. However, post-depositional

remanent magnetization (PDRM) lock-in of the geomagnetic signal occurs below the sediment-water
interface in marine sediments (e.g., Roberts et al., 2013; Suganuma et al., 2011), which then yields ages
for geomagnetic events that are too old. This age offset is influenced by sedimentation rate, as records
with higher sedimentation rates should minimize the temporal offset caused by PDRM lock-in. Indeed,
younger astrochronological M-B boundary ages of 772-773 ka are given for high-sedimentation-rate
records (Channell et al., 2010; Valet et al., 2014), with no PDRM lock-in delay being detected by Valet et
al. (2014). These MBB ages are consistent with records of cosmogenic nuclides in marine sediments (e.g.,
Suganuma et al., 2010) and an Antarctic ice core (Dreyfus et al., 2008). Here, we report a newly obtained
high-resolution oxygen isotope record from a continuous marine succession of the Chiba composite
section of the Kokumoto Formation, Japan to provide a refined chronology for the M-B boundary. Our new
chronology indicates that the M-B boundary locates in the middle of Marine Isotope Stage (MIS) 19, and
yields an age of 771.7 ka for the boundary. This new M-B boundary age is consistent with those based on
the latest orbitally-tuned marine sediment records and on an Antarctic ice core. Furthermore, a
high-precision U-Pb zircon age of 772.7 £7.2 ka from a marine-deposited tephra just below the M-B
boundary in the Chiba composite section (Suganuma et a., 2015), coupled with a newly obtained high
resolution oxygen isotope chronology yields a highly accurate MBB age of 770.9 £7.3 ka. Because
U-series dating is relatively free from standardization and decay constant issues, this U-Pb zircon age has
a distinct advantage over “°Ar/3°Ar dating. We provide the first direct comparison between orbital tuning,
U-Pb dating, and magnetostratigraphy for the M-B boundary, fulfilling a key requirement for calibrating
the geological timescales. In addition, there is no clear relationship between geomagnetic field intensity
and climate observed in the paleomagnetic and paleoclimatic record from the Chiba composite section.
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Reconstruction of the geomagnetic field behavior across the Réunion
Subchron
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TEEFHRFEEmintKICIE, EHEFTREISTHEFROTEBEI/ 2B L TVWS. TEBE I EERER
NEHBRARELBRKETHS. EHEIEFH (2012) CREABEOVGRERVEHERICH VT HIME
S BERMABFOEBELIT o=, ZOHR, N2.3~3.5Mafli ThER: L -H#S - BERAAAGERES
22 ENTER. AHRRIL— METERY, EHEIEHD (2012) TOHRIL— M EEICHEILARERT 7 5%
BELTWSH, AAFRIL—NOERHDP23MaIETHZ I &> TWS. 22 THLIE, HREBRY
FEEMHRLHTHIMEEZTRIC, FRETIVE L TBRRRAMEMIEE AV hhESZEREROETE A&
7=. ZOHER, WILFRISE R OREunion EfiEHE® F FER KR UOIduvai EiG T w FEHRIBERICHEY T 5 &
ALNBBEARYE L7z, Réunion ERMGHEHAICEIL Tk, EHROEHBEENISERINTWVWE EWVWIRE
£EHb. I T, LYFMICRéunionEiiBEHZSLZORAMICH T 2 EH#MSEHE&HKEET LD
T, TOERERET 2. HHESZHAERASARE L TBERERANI~4mIciR 3 &SI, 3KTDO2DI=
J7%HE L. Z£L T, ReunionEfitBiE T Lt TREEREFEHL TLWIBEMETIE, BERRM? K
10emICR B & D ICTART OOI 7 #HML, S ERNAEE1T 7. /2, BREMMEFRAOEK%H
BEICEVWTHRIRLA., HHESAIEE LT, EBERME# (5mTZ&5~80mTET) & EXREEHERE (50C
ZE150~600C%T) RUZNLEHAEDLE B (250C+5~80mT) %#{To7-. ZTDHER, HHED
HHBEDATHET A &2 BB L, MENRBMEEMET 2 ENHRZ &N o7, BEH LAMRILW
WtBE RO ALORA L, 11.1(35.7) ORREERLE. T8 - EEEBEICEVT, EEQEGDOE
R, oESFEANRREETT EREINTWS (UMTIEHN,1995) . AFIRERICEVWTDH, MLESED
BELEAERT EER, BoNRAZTIHRAZEEICHELL. TOHKR, VCPEENOZBAFST
Wi EET D&, BERERNA.7M ICBWTREUNIONEMIBEEARHT B I N TE L. £k, ZOBIC
IVRA—aveEEZIONZEEFERBE L. FIL—MIBWT, ZORMBICHFEIRD SNV &0
5, AR TIE, RéunionERIRHEHRAIZE—DEMIBHEAANSEBRINTVWS 4L, BYEREHRD
VGPREEERZ L, THERICEVWTT 7Y hKELRE, LHMERICBVWTET X AKREBEICHIELT
W3, £, BOITIRA—2aVEERT7ZITISHELTWS. ODP Site 981 (Channell et al.,2003) Ic& W
REINTVWERABEEREGERFOVCPRE L LHKT 2L, AMBREREIGERZIBHEATRLEY, @EED
VCPHEEEHABBLTWSEWVWIHBRERDZB I ENTE. 51%I1F, Olduvai ERiEH® FERESRIC
BVWTHFMICHESZEEZETL WL, SEXHE BE Eh, 2012, thEFHEE 118,97-108. /MT  (F
hy, 1995, B ML, 101, 515-531. Channell et al., 2003, Earth Planet. Sci. Letters, 215, 1-12.
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Relative paleointensity and inclination anomaly during the last 8 m.y.
obtained from eastern equatorial Pacific sediments (IODP Site U1335)
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We conducted a paleomagnetic study of the upper "55m of IODP Site U1335 cores taken from the
eastern equatorial Pacific during the Expedition 320. U-channel samples were taken from the spliced core
sections. All magnetic chrons in the geomagnetic polarity time scale down to C4n.2n ("8.1 Ma) are
recognized in the magnetostratigraphy, which indicates continuous sedimentation. Rather low
sedimentation rates of the cores, 5 to 9 m/m.y., limit resolution of paleomagnetic records. However, the
cores are suitable for elucidating long-term geomagnetic-field behaviors such as a relation between
geomagnetic-field intensity and polarity length.

Magnetic property measurements and TEM observations showed that magnetic mineral assemblages of
the sediments are dominated by oxidized biogenic magnetites. A few degrees of negative inclination
anomalies (defined as observed inclination minus the inclination expected from the hypothetical
geocentric axial dipole) are observed. This is consistent with the available time-averaged field models
showing negative inclination anomalies in Pacific low latitudes. We used ARM as a normalizer of relative
paleointensity estimations. An upcore decrease of the ratio of ARM susceptibility to SIRM (k,g,,/SIRM)
occurs at about 4.2 Ma, which is associated with a decrease of sedimentation rates. Average relative

paleointensities increase corresponding to the /SIRM change. The inverse correlation between

kARM
relative paleointensity and the k,g,,/SIRM ratio indicates that changes in the relative abundance of
biogenic to terrigenous magnetic minerals partly contaminated the relative paleointensity record, as
pointed out by Yamazaki et al. (2013). We scaled the RPI record so that the average paleointensity
younger than 4.2 Ma (the onset of chron C2Ar) equals that of older. The relative paleointensities averaged
for individual polarity chrons did not show any correlation with polarity length or polarity during the last 8

m.y.

—0— K HBEARE. RAEW. HOERRERNHE
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Preliminary study of detecting jerk-like magnetic secular variation in a
numerical dynamo model
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HEREIG (S HER S 4 T EERICE > TER - IFShTW3. ZOMBEIZOEHDS> 5, 1EULOREH
DOEE = MR KERLE WL, HIRESZO1EEEMS & L TRREIN S, HEKIKFEEESBERREED
BRI 7 —ILICBEWT, B, REAREHVFEOEEEART I EAHY, ZORFEFMWT I r—2&LT
HONTWS., RS vy — 7 DREADZZILICDVWTIHWELICBAINTUOVARAVWEN S EET S
Y, Malin and Hodder (1982)IC & » TR Y v — 7 IZFABERFETH D E "IN TWS. ZDRIC, AR
MBREVz—TLy MNENERAWSZ & T, HHEKIY v+ — 7 I3RBICERBEELZRFOR{TH S 2 & HERA T
517 (Alexandrescu et al. 1995; Le Huy et al. 1998; Bloxham et al. 2002). L7&»>T, #@EsTv+—7
DEEANDZZILIEIHIRS A FEICRE A HZ EEZZONT WS,

AATICEWVWT, HAIIBEY M TEETILTHEREY v+ — V7 ICET 2MSEHHIBRINTVWEILIELD
WREE&1To7. Y4 FTEETINICAWAI I VEIIIXI0AN-5)TH S. TNIERFDETIXAWLA, HERH
BEWMETHY, SODLIBRFRAOLBLHARICITEL TWE EEZIONS. BIFICIEIT7—< Y MUERLETD
B DEERS E AW, ZOK, KEANBHERTI2ZRETCORMERAT 5. BEEHMS OTMICIEITR
DHRLEDNEZAWVWT, SEBERT Y TEBICEERMICHIZ O 1BEREMD & 2BEEMO 2518 L. Ovy—20
F B IS I3RS D 2REEFRIMO D B ERRDEE A RT DT, HMIED2BERMADEC v—7iRB) 2 &2 &
T, Dv—IDRELTWREEZZONDIGAAAMRHE L. ZTOER, HoHRICE T ZE501RERBDS
DOERINCHEER Y v+ —J7ICHT 2 ERBDNZEF;NR LN, LHALADS, 2EFEBOTEZDOLIA
OO REEIEBTERI 272, AFROERIZY v —J OBRABBISEHNIBES 1 T EET I THOHTHR
HEINEAREEEZTREBTEZ2EDTHS. LHALADS, JYEHALETICKZ2BREIVETHEZEE, FRF
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Geomagnetic Anomaly Survey at the Divergent Plate Boundary in Afar
Depression, Ethiopia
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Variation of geomagnetic field intensity at about 30 Ma recorded in
the Ethiopian flood basalt
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1707z, 40BHEAAVEDFEFHI L TERBEH#E 2 BMA Y 3 —%x 4 AV TR B KIBE DO E % &
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Updated magnetostratigraphy for IODP Sites U1409 and U1410

A =

*Yuhji Yamamoto'

1. BRMXEEEIATHREME S —
1. Center for Advanced Marine Core Research, Kochi University

The Integrated Ocean Drilling Program (IODP) Expedition 342 recovered 5.4 km of hemipelagic sediment
drifts from the Northwest Atlantic. Routine onboard measurements resulted in shipbaord magneto- and
biostratigraphic age models (Norris et al., 2014). The shipboard magnetostratigraphies were based on the
measurement of natural remanent magnetization (NRM) of the split-half cores after 20 mT alternating field
(AF) demagnetization. In the present study, we performed detailed shore-based paleomagnetic
measurements on the sedimentary sections recovered at Sites U1409 and U1410 to improve the
shipboard magnetostratigraphies.

U-channel samples (typically 1.5 m in length with a 2 x2 cm cross-section) were taken from the central
part of the split half cores along the stratigraphic splice described in Norris et al. (2014): 6-142 mcd
(meter composite depth) for U409 and 0-165 mcd for UT410. We conducted progressive AF
demagnetizations on NRMs of the samples up to 80 mT in approximately 10-12 treatment steps with
remanence measurements at each AF step with a stratigraphic resolution of T cm. Characteristic
remanent magnetization (ChRM) directions of the samples were typically resolved after AF
demagnetization of 20-40 mT. The maximum angle of deviation (MAD) was less than 10° for most intervals
of the samples.

The results show that intervals with negative inclinations are more manifested in shore-based results than
they are in the shipboard results. It allowed us to locate chron boundary depths more precisely than those
determined shipboard. In most cases the depths determined in the present study are not much different
from those determined shipboard (less than "1 m), but there are some boundaries which resulted in large
differences. We could locate also some of new boundaries which had not been identified shipboard.
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Deconvolution of pass-through paleomagnetic measurements of
whole- and half-round cores for improved magnetostratigraphy

*\[ BFB'. Xuan Chuang®
*Hirokuni Oda’', Chuang Xuan?

1. EEXRMHBAMRAMMLEBRAREM, 2. Y T KZE
1. Research Institute of Geology and Geoinformation, Geological Survey of Japan, AIST, Japan, 2. Ocean and Earth
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Pass-through superconducting rock magnetometers (SRM) offer rapid and high-precision remanence
measurements of continuous samples for paleomagnetism studies. Continuous SRM measurements are
smoothed and distorted due to the convolution effect of SRM sensor response. Thus, deconvolution is
necessary to restore accurate magnetization from pass-through SRM measurements. Robust
deconvolution requires reliable estimate of SRM sensor response. Recent studies (Oda and Xuan, 2014;
Xuan and Oda, 2015; Oda et al., 2016) have demonstrated that optimized deconvolution through ABIC
minimization using a proper measurement of the SRM sensor response can restore geomagnetic and
environmental information, and reveal short “excursion” event that is not recognizable before
deconvolution. Here, we present sensor response functions of three SRMs with larger bores onboard D/V
Joides Resolution, D/V Chikyu, and at the Geological Survey of Japan, AIST, as well as the tools and
procedures used to measure the SRM sensor response. We also plan to demonstrate the ability to extract
information of short “excursion” event associated with a significant magnetization intensity drop.

F—U—R:FaAvRIL—Yay, BLEEAMAE. VY —L RV Z, 10DP
Keywords: deconvolution, superconducting rock magnetometer, sensor response, IODP
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High-sensitivity multifunctional spinner magnetometer using a
magneto-impedance sensor
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A novel spinner magnetometer was developed with a wide dynamic range from 10"°-10* Am? and a
resolution of 10" Am?. High sensitivity was achieved with the use of a magneto-impedance (M) sensor,
which is a compact, sensitive magnetic sensor used industrially. Its slow spinning rate (5 Hz) and the
incorporation of a unique mechanism for adjusting the spacing between the sensing unit and the spinning
axis allows the measurement of fragile samples sized 10-50 mm. The sensor configuration, in which a pair
of Ml sensors is connected in opposite serial, along with an amplification circuit with a programmable
low-pass filter, reduces the problems of external noise and sensor drift. The signal, with reference to the
spinning frequency, is detected with a lock-in amplifier. The Ml spinner has two selectable measurement
modes: the fundamental mode (F mode) and the harmonic mode (H mode). Measurements in the F mode
detect signals of the fundamental frequency (5 Hz), in the same way as conventional spinner
magnetometers. In the H mode, the second (10 Hz) and the third (15 Hz) harmonic components are
measured, in addition to the fundamental component. Tests in the H mode were performed using a small
coil and a natural sample to simulate dipoles with various degrees of offset. The results revealed that the
magnitude of the fundamental component of the offset dipole was systematically larger (by several
percent) than that of the non-offset dipole. These findings suggest that this novel Ml spinner will be useful
in estimating the inhomogeneity of the magnetization of a sample that can equivalently be described by
an offset dipole.

F—T—R: AESF—HAE BRI VE—F VRV~ TBFE—AV b, FERBEBFE—XV b
Keywords: spinner magnetometer, magneto-impedance sensor, dipole moment, nondipole moment
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Rock magnetic properties of single grains extracted from fall-out
tephra deposits in western Kochi
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NETICBARNUAS AKAFA159EBWVWE L. NRMAERIE L7z, H30%DFFIET S5V 7Y (10 pAm
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RTCHEEIT 272D, PR AREAEMDEE 2R L, — A, FREDHIE (IRM) =& L. KEHEM
BITo7-& T A30~40% S EH S i, 1&;‘%5%6&?&@%%%47&%%& PR FE#M AT 2 /2& 25, 10 mTi2
ECHRBMIENS0%EMI N IO DRI N0, TERKRBWEDF v ) 7— 3L X REMER F &
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Characterizations of fault slip zones in Nojima fault gouge by scanning
magnetic microscopes
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Microscopic billow-like wavy folds and frictional slip zones have been observed along slip planes of the
Nojima active fault, southwest Japan. The folds are similar in form to Kelvin Helmholtz (KH)-instabilities
occurring in fluids, which suggests that the slip zone underwent "lubrication" such as frictional melting or
fluidization of fault gouge materials. Since the folds and frictional slip zones are consisted of fine-grained
granular materials, the driving mechanism of faulting might be fluidization induced by fault rupture and
frictional heating. If the temperature range for generation of the billow-like wavy folds and slip zones can
be determined, we can constrain the physical properties of fault gouge materials during seismic slip. In
this presentation, we report on rock magnetic studies that identify seismic slip zones associated with the
folds and slip zones, and their temperature rises during ancient seismic slips of the Nojima active fault.
Using a scanning magneto-impedance (MI) magnetic microscope and a scanning superconducting
quantum interference device (SQUID) microscope (SSM), we observed that such folds and slip zones are
magnetized. Our heating experiments suggested that this magnetization is due to the production of
magnetite through thermal decomposition of antiferromagnetic or paramagnetic minerals in the gouge at
temperatures over 350°C. Considering rock magnetic results and microtextural records with fluid
mechanical method, the existence of KH-type billow-like wavy folds prefers the fluidization model to
frictional melting, suggesting that the existence of such low viscosity fluid induced by fluidization and
frictional heating decreased the frictional strength of the fault slip zone.
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Emplacement age of a debris-flow deposit by using viscous remanent
magnetization: a case study on granite porphyry boulders from Kii
Peninsula, Japan
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TEROREFEREZASMILTCZORBEMZMBATEIEE, THKEOHKEOBERINSBHTEETH
3. AR TIE, MRLERSEHEETOEEREAERE T2 1LUHMICEVWT, BEDTARHBEY L SREX
SNEDIRET MRS (VRM) OEREEEMBREAZEHIT 2 TEREAHMET DI & EHA
7=. VRMIZEE SR E LTRIRTE 325N EY (Pullaiah etal, 1975) , il (£Sato et al.
(2014)IEVRMZFWTCHEBILAHR T 2 ERADOEBEFROEEICHKIIL TWS. ZOTAGHEYIL, HE
NMOZHEDIDTHZELBICEWVT, 201TEERAIBICLIEZMEEICLYVER L. HEYHH SHFIRE
N AR SO Y CEMIE3,650+£30 yBP (2,057-1,943 calBC, 20 ; FIL - =8, 2014) THY, HMEMR
ERLTWREEZOLNS. COARARBOMIICHZIEEITEMARIL T, —02.23 cm®DIIAEDHE
EEER L. IAKICEETEIET, BEMATY TEBOHMAGICL 3@V R UAMEDAERE 2 KR
KA B ZEMEVWTH S, ZLT, MBICHD HEKRRNTOEER AV MOEREE(LZEHATZI T, B
SHIHSEER T OB & BUHBIFRICH 1T 2 ARG ORBEABRE A E AT L7z, BUERICKII> T, KX
NMFDOHEEZMA B -OIERB#MZIT o>/, D&, 5’CHEMTERERE#RZITV, KB#MIENST MUBIE
ERMHROEMEOREZHET ST, ABIBETERS LAVRMASEHSINEEEAZEHAIL. HXR
TlE, INLDERN SHMERBREOREE-EEERMEE AV HEEBEEROBEETOIFETH 5.
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Ferromagnetic resonance spectroscopy and rock magnetism of coral
skeletons
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University, 3. Department of Earth Science, Tohoku University

Deceased coral skeletons, especially annual banded skeletons of hermatipic corals (e.g., Porites), possess
an enormous potential as environmental proxies if they show an enough magnetization above sensitivity
limits of magnetometers. Sato et al. (2014) found that coral boulders reworked from reef edge by
tsunamis showed a measurable remanent magnetization with spinner magnetometer. However, the origin
of magnetic minerals in coral skeletons is poorly constrained between detrital and biogenic magnetic
minerals. To determine the magnetic mineralogy of coral skeletons, we conducted ferromagnetic
resonance (FMR) spectroscopy, first-order reversal curve (FORC) measurements, and scanning electron
microscopy observations of acid-treated residuals of coral skeletons collected from Ishigaki Island, Miyako
Island, and Tonga. FORC diagrams of the boulders with coral skeletons and microbial mats showed a
narrow ridge along the Hc axis with negligible vertical spread, being called as “central ridge” which
indicates the presence of intact magnetosomes (Egli et al., 2010). FMR spectra of the same boulders
represented an obvious secondary absorption peak on lower field side of main peak, which are explained
as result from uniaxial anisotropy of magnetosome (e.g., Weiss et al., 2004; Charilaou et al., 2011).
Although the FORC diagrams from single Porites skeletons also had the central ridge feature, the FMR
spectra represented multiple lower field absorption peaks which is different from the signature of
magnetosome-bearing coral skeletons. This suggests that coral boulders with microbial mats showed the
presence of magnetites aligned in magnetosome chain structures like those produced by the
magnetotactic bacteria, whreas single Porites coral skeletons showed the higher contribution of detrital
magnetite with trace amount of biogenic magnetites.

F—O— N BRI, SABIE. YU IE8
Keywords: Ferromagnetic resonance, Rockmagnetism, Coral skeleton
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Reexamination of historical eruptions of Fuji volcano based on
paleomagnetism
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KINEEMOERBEFHE LT, BABHE, REMREERE(IC), OXEOMEE, % L CHb#ESEH
FENHB. SLANLDFEEIHIE, K-Ah(7.3ka),Kg(3.4ka),|1z-Kt(AD838) % & DIEET 7 S5 A BERGE & L /=X
IWRERF & "CERD OHEES N, BT AUER (HB25R) EHIFN, 2016)IcEEHONTWVWS. —AT,
MCEREENZEDEFZNOHEINZERMEEL TVWBEENEROSNE. T THRLIE, BEP AL
B EOHMER A & KK ELELETILIRFM2K. 1 (Hatakeyama et al.,2012) D SENFER & HEE
T2IEEEME L. INETIKBEONTERRFRIEN(AD78TELUR)DREFZRICDODWVWTHRET 5.

BT ALMER (F2R) OBFERSICESE, BETILLBEICO®T %AaS, AE32BEEAMY VT
Do L. ERAHMBESRAMNERZ-0IC, ABEDAE THEHkmEEN/-2~5Hha, 1HhEH:Y
6~128BEEAMY YT VI L, WHREMER - AT MO EsBRVTERABSERAELL. BEYK
IEARIFTEAAMNABISULEDOREAHRT 2720, BZROAMMIFICIET YAV ERWE.

ESTILOFEHREAE AL, EREOSVERICTOE DA RBRE T WS (N, 2007). ZOFRTEEK
4 (AD1,707)%, &EF7(AD937)%E, H#6~7(AD864~866)F, MEFE19~21(ADS00~802)FDAEDIEN
&, BERORBRRET S KLUBHAODE - BAEBHISHEIMTOITWS., ERE—KORNDOKREER, R
32K, RA422EATRL, XKEELETILHISHEINSADI,707FEDRALE, RAL2.7EIZa95D
SEHENT—HLTWS. ADIB7TEEHEINTWRAAEE—RE & FHRAEDHIMBMK AL 950D
ENTEEL, ""CEMAMEEFAMBNARADT,000~1030EE ICEEE A L-AREENATRERINS, —5K
T, AD864~866FE L HEINEZEAsrRARBBEIIRA—13.58, RA44IEERL, KEZLBIR
AD8SOOEN 5ADIOOFDHifFE & B2 HIHK AT LN, ZOEEDCRRARIFIRERTHFTH 5.
ADSOO~802F L HMEINTWBEARAEIL, RA-16.8E, KAS6.6EE% L, AD600~640FE|CME N
LEEHEINDG, HBKENFERICEL T, TNEFTOXNUEHFHREIIERIEREN TR INS.
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Analyzing the early 19th century's geomagnetic declination in Japan
from Tadataka Inoh's Santou-Houi-Ki The 11th report.
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R)FNFEEREBAE TOD18025F £ 1803FDHEHAE A M A T—4 H 5 DME KR A FI9E DM — TR iE M
L7t = FA iR 2. MEF. HibR%, Mi05 BT 2 Z2ERBETICEVBRALKL. (1)Z2ERFEE
W B2HNOGCHHRFARAELY BEAAM. HESFEARTILSAMEICEROMEAIEEREESPRE
RS DALE % B IEFRICAREA T 255 MR AIEP T &N TE %, QFENFIE ZHRBRY 7 bEEL
HIBPEGSIHIRFEHEIC & Y B4 DRIENFMROBERE SAEERESMBRUECEREREEZY. &8
EERERNLEAENREANDOEAMAOHKREZEERYT 5, HHSRERA=EIAMA - ILSHMEICEKSH
DHEHAEA A, MEERESBBAEREREDRM)N SEROHEN KM RMERERE.I1MNE
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WEDFEHEE DB THRRYT 5, STERERALEBERROAICTVEILOEGREFERA L, ATEERERY
BEEHERDREMICITEERZMIA L. CPSEZFEHTREREZAY., MHIFERAOREZBIHET 5,
QRFERELROEANIBOERAROBE EAARAETOO IS BORBOIEIRNAD, ZOSH
% K EEFEAT T NOAAYER D Historical Magnetic Declination MapDERAIRE LB T % SR E—TldH
2h. NOAADFERIZSFREEWMEARDL H S, (4) UEANE] OFFI,S SN LHIEEILEER
HEE. BEEXED—, FROEHREL,NMOERETHEALKL, Ih5IENOAADHiIstorical Magnetic
Declination MapIZIZEBE I T WAV, BITIEAENSARMAEEICAN > TWD, (5)LtH ETEZRFRE
BHORHERRERFHUE. MENRMIOBERENBRMALUTOERSETHTEICA ST, BOHFRS
AETIITTRERIRICERTH S, (6) UEAAE] 2T L. BAZMEBSEAT —49 OBERMA 5191
NEOMBSRAT —9 DEDMBFICEZ, LBR7ISTICHLWT—9 2T 2 &N TE S, A5HEITH
REIF203%BA e, (NFEL R INSORITER%E HAZELMWEK T — 9 X— X RUNOAADHistorical
Magnetic Declination MaplZ &I D5 — 9 R—RICHRET 2REF &K L 7=,

F—U— R HERREA. ILEAAERE. 2

Keywords: geomagnetic declination, Santou-Houi-Ki, interdisciplinary

©2017. Japan Geoscience Union. All Right Reserved. - SEM20-P12 -



SEM20-P13 JpGU-AGU Joint Meeting 2017

ZHMEA R EEHREORRD O DRIBBFRLE Y —ILDERE
The Design of Excavation Information Sharing Tool for Communication
between Archaeomagnetism and Archaeology
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Multi-platform applications generated from MATLAB codes for viewing
and analyzing demagnetization and directional data
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