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Pa>l(eomagnetism of a lithological contact of granophyre dikes with bedrock granites ai
Vredefort dome, South Africa

HR Zddi 1
NAKAMURA, Norihiro 1*

VRS « B - M2
'Dep. Earth Sci., Tohoku Univ.

The Vredefort dome is known as the largest and oldest (202BMa) terrestrial impact structures, which is the deeply-
exhumed remanent of the central uplift zone ("10km) of an originally ca. 250-km diameter crater. The Vredefort impact structure
contains a suite of granophyric dykes, referred to as the Vredefort Granophyre, occurring within and at the edge of the Archaea
basement core. This unique melt rock occurs as vertical ring dikes along the contact between sedimentary collar and core
Archaean granites, and as vertical dikes extending northwest-southeast and northeast-southwest in the granitic core. Althou
there have been a lot of mineralogical and isotopic studies, the lithological contact has not been observed due to the lack of t
outcrop. During our field survey, we found the lithological contact of the Vredefort granophyre with bedrock granites near the
Kopjeskraal Country Lodge, Vredefort, South Africa. In this presentation, we report the presence of a distinct chilled margin
from a cooperative study of petrology and rock magnetism of the contact and also a micro-paleomagnetic consideration across
transection of the chilled margin.
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Archeointensity study on baked clay from the reconstructed kiln: implication for validity
of the Tsunakawa-Shaw method

WA R 1 S k2 2 B R 2
YAMAMOTO, Yuhji * ; TORII, Masayuk? ; NATSUHARA, Nobuyoshi

VIR, 2 W LEERERE, 3 T

LKochi University,?Okayama University of SciencéNatsuhara Giken

A reconstruction experiment of a kiln had been done to imitate completely that of an excavated kiln of the 7th century in
Japan. Baked clay samples were taken from floor surface and -20 cm level, and they have been stored after determinations
the paleomagnetic directions by partial alternating field demagnetizations. A suite of the rock magnetic experiments and the
scanning electron microprobe observations elucidate that dominant magnetic carriers of the floor surface samples are Ti-po
titanomagnetite grains in "10 nm size with single-domain and/or super-paramagnetic states, whereas contributions of multi
domain grains seem to be relatively large for the -20 cm level samples. We applied the Tsunakawa-Shaw method to the sampl
to assess how reliable archeointensity results are obtained from the samples. From the floor surface samples, six out of
eight successful results were discriminated and they give an average of 47.3 microT with a standard deviation of 2.2 microT
This is fairly consistent with the in-situ geomagnetic field of 46.4 microT at the timing of the reconstruction. They are obtained
with a built-in anisotropy correction using anhysteretic remanent magnetization, and without any cooling rate corrections. In
contrast, only one out of the four successful result was obtained from the -20 cm level samples. It yields an archeointensity o
31.6 microT, which is inconsistent with the in-situ geomagnetic field. Considering from the in-situ temperature record during
the firing of the kiln, the floor surface samples acquired full thermoremanent magnetizations (TRMs) as their natural remanen
magnetizations whereas the -20 cm level samples only acquired partial TRMs, and these differences probably cause the differen
in the archeointensity results between the two sample groups. For archeointensity researches, baked clay samples from a k
floor are considered to be ideal materials.
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Archeointensity trend between 7th and 10th century in Japan
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HIERRESS (3. BRA R R r — NS B W THMED D AR A Z B 2R3 2 E WL N TS, & <IC 1~10004FEHA
T R OB AUKEZL LI N B 2B 2@ 2 ml CREANCGBIR G 5 T L, Bk X7 LOMfRICH iz > TEHEZ L
EZHENTV5, IRIHIREG BTN D { F— 2 DMEE LR 16 LT O ZB O #i % 15 % 1 1 iR & #0 7s 7
TOa—F NI B, & ICEEDZIENSE UTHIAT % [F gAY 0Tk, & mEZE ol
RTF— 2z 2 L LTI N TV S, EHE, £Icad—a v/ IiBi) 3 E I EORBIZEEE UL, Ff -
Rty - BRIEIC DV, 82 30004E M Z S % 7 — & v FAVABIE 1 (Donadini et al., 2009) 2ERNERESGET IV E
REIN T3 (Korte et al., 2009)
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Hirooka, 1986; Yoshihara et al., 2008y XN TV 2N, —EDEHEEZH T2 LBETE 37— X Gl 43507
Vo TNHRIHROFBRTHEBLCREDOE L THONIZEDTH Y, BHIOFRT LB L OCREDE L THiIcT—&
21T, MEEZTT S REND Do AMFETIE, AR~ RIS RS U T ERR2E T H 2 i IR O B ZERRE & KB
FFOBE EZEPEE R O FRECE Nk HalRHC R U T ¥ FiETH % 1221 — 7V ik (Tauxe and Staudigel, 2008 11—
¥ a—ik% (Yamamoto et al., 2003 L. [FIFHMRIC I % & i <R E LS 2 HEE - BTS2 e ZzHNE Lz,

SR RERCSN T BT o TS E AKUEEBROA R, E2GAR L FEGRNCHE L T 580 CHEICF 2V — bR 5N,
RALHE 11X 60~80 MT TH o7z &h b, FREMIIEF 2 NCZLNWF R IR TIRZA N THD eHEEI N, 7
0 2 ZIREE 100~600°C FHEICHRIAS 2 L. B AT U TR « 235 A= DWW T S HELEH OV 7m0 B X kL
TR DAL TN T M5, TNHOREHTR Ul RSB EH FTHE T H % &Il L7z,

SREREROFER, 7V TIEICE LT 41H0RF D 5. 33 —EICB U Tid 23O H 5 REHER il /- 3 SR FE A
o NTz, BARHRINY A F T EIC—EDEEEZH T 28R 2T 570, at&adhd 3MALLET, U1 M I
W9 B AHEAR 2 AY 2006 ANICINE % & D& HhE T % & (1) KM — 11 %215 48.0 +/- 9.6 uT (630 +/- 16E), (2) TG — 38 —
I 225 45.4 +/- 2.0 uT (720 +/- 16F), (3) KM — 1022 55.3 +/- 8.4 uT (750 +/- 16F), (4) KM — 38 — Il Z£5 50.0 +/-
4.3 uT (770 +/- 10E). (5) /1Lt 1 52285 55.9 +/- 8.4 uT (775 +/- 2%F). (6) /1 LiskIZEH5 48.9 +/- 7.4 uT (775 +/- 25
). (7) PELIRILBZEYS 49.4 +/- 4.5 uT (900 +/- 56F) DFERAERE Nz,
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St E N7 —X (Hong et al., 2013; Cai et al., 2018 FHINTH 5, & SITAARAIHLOERR FE— A >  (VADM)
IS L TREREB T OMEm Z L d % &, GEOMAGIAS0 7°— % \—Z (Donadini et al., 2006; Korhonen et al., 2008)
O fhi U7z R 5 O F— IR 5% AD.0FEDH 11x10°2 Am? b SHTEDH 8+1022 Am? IS TDFERH /%
WA E & AHEOT— 2L TH %,

F—T— B FRSORE, KAEZ L, JAERR AR, M E T — &, 1ZZI-7 ) T, fi)l]-2 3 —ik
Keywords: archeointensity, secular variation, climbing kiln of Sue ware, high-quality data, 1ZZI-Thellier method, Tsunakawa-
Shaw method
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Archeomagnetic study of Takabatake ruins and Wada-taishido ruins in Matsumoto city
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Tk RIS, BB HREE - NRM SEEE OIS, FREIREORIE, #EEFOFM, ARSI 2 i< E T ol %I
DT 2179 o
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ERPEARTRIHRESEBR ORI, B 1h SEREL L 723k 72 1) g < FEHEENGR A D EREX U 72380080 B &, Rl mh 5 D B
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RO NRM GBES, R E B Ic@m< b, TDRBH4MmEIE NRM J8E, HHRERMEWLE Dl DRM R & & %, Z 5
FifiZe RO BEICIIRRIC LTz, 18D NN ZNZF N TK2(RA=-0.6° ,kA=51.9 , a 95=2.3 k=678.2), TK3(Hf
=-4.3 ,{Rf=52. , a 95=1.6 ,k=1234.6), TKA(EMA=-1.7,{Rf4=56.1,a 95=2.7 k=500), W1(Ffi=-11.7 ,{Kf1=49.5
°, a 95=1.8 k=950.1)&7x 0, FEHED BNE SN E SN, B5NT/ii%Z Hatakeyama et al. (in prep)
AAEZ bR & LUl U CTHEREHEE LTz & T A, L8REIC X 2 FER ERANRERDE SN, B lHEAIC X 546
RDIF S M B0FEIFE EHWERIEZ R Uz, £z, 15Nz /5011, Hatakeyama et al. (in prep) k4 EZ2{bhifiR &k © Hfilic
> THBD, MATNICB O THROEEN SN > T2 ENEZEN5, BIEDRA ORI (E - HIBERE, 20104 % i)
12 & % & IR TR 57 DR CHIF 7 HUDIC (R DR IE /NS WIS AL S N, s & AR R & e T 1 R
TRADNE, TOTDBMEICBNTE I 7 D722 T, RADMEINNE > TlREENE Z 5N 5,

F—U— R BEHEACE, HIREAUKEEZ L, JER TRy, BRI L, HERTRRIRAL, b
Keywords: Archeomagnetism, Geomagnetic secular variations, non-dipole component, thermal remanent magnetization, dep
sitional remanent magnetization, ruins
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Anallyzing the early 19th century’s Geomagnetic declination in Japan from Tadataka

Inoh’s Santou-Houi-Ki The 9th report

TEAR e o e B 2 s 3
TSUJIMOTO, Motohird* ; OMOTANI, Akitoshi? ; MIYAUTI, Satosh?
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1Japan Cartographers Associatié8annin System ConsultafGeopark Choushi

EE NLUEANEL (EOHERENC X % 18004Eh 5 18164F 2D IbifFE MR & BB DHEFHK 20 Ji{FOFEE 0° 05
" DOFE LEEEHIE T A 2R LT 67 B TRABIRTH 5, 1917FICHE—FERINIE DI TH » 72715 CGRE0) HRINF
BERRE T 18024E, 18034 DEEHAE T NfA T — &2 h b OISR A DT S ERE U 7= i@t 2 3R %R & SCRR B O
FREFIRFRENT CTHED T B, A IF T OHIERZSERI A, JIEE. A, P8, NSO 2 Kl d™ % 2R RIRHi AT
XD DHICODNTAZRNEIZEAEX O & B0 0. HRLEUR A B O LS A ALEEIC Sl s O RERH IR S AL sl D
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(1) NLUEAAED 1ICid PrEEERORE IR R OFI VG, JIEN SN %, 0° 05 K& ORERHHIE (A S ElEL
ENTW3,

Q) fRtroFIE  FEEIFHBY 7 b & E PR GSIE TE KNS X O # 4 ORE G s ORGSR & Il S
SRS AT [ DR AR E 2 A0 | WAL SR AT E D S 25T ot St s oD ELAL /5 (Vi OREIE Z HE 9 %

it SR A =B 6 — LS A ALRCICRER D REEF 2 > S IR 6 o

T SRR SRR S (B2 0° 000 017 ) OfiE D b A ORISR Gt S iENOEIL 5 A b S kgt a > 7R A
WE A 72 UG Wiz T OMIERIRA DM (0° 000 00.017 HAL) AN EWMC K D I 7 % | & SR ek s AL E D
FEFERRE (RS 0° 000 00.01 ) ZWEGEIET %, SHIRESURA OO FEEME%Z 0° 000 00.001 TEHREL. ZDOflE
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@) NUEANRS) D SRHT U7z 40 H A B OERAKLE 77 A ) A RAUT NOAA {ERZ Historical Magnetic Dec-
lination in.1800,

1805,1810,1818 [tk 9 % L HERlAl—TdH %, N HMEIE T A ) HiEEREIT HMD ORI 5EBNC & Th
Do
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Keywords: geomagnetic declination, Tadataka Inoh, Santou-Houi-Ki, Survey reference point, Survey Target point, interdisci-
plinary
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Remanent magnetization observed in core sediments from the Ichinomegata Maar, Akit

Prefecture
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ANRAKU, Kazuhiro'* ; HAYASHIDA, Akira? ; YAMADA, Kazuyoshi® ; SHINOZUKA, Yoshitsugd ;
YONENOBU, Hitosh? ; GOTANDA, Katsuy& ; HARAGUCHI, Tsuyoshi
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IGraduate School of Science and Engineering, Doshisha UniveiBigpartment of Environmental Systems Science, Doshisha
University, Museum of Natural and Environmental history, Shizuok@aculty of Environmental Earth Science, Hokkaido
University, >Graduate School of Education, Naruto University of Educatiiaculty of Polycy Informatics, Chiba University

of Commerce? Department of Geosciences,Graduate School of Science,Osaka City University

The Ichi-no-megata is a maar lake with a maximum water depth about 45 m, located in the Oga Peninsula on the Japan S¢
coast. A piston-core sample (IMG13P) obtained in 2013 provided a Holocene paleomagnetic secular variation (PSV) recort
through measurements of natural remanent magnetization (NRM) of @abic samples. Also, we collected Mackereth core
samples (IMG13M-1 and IMG13M-2) at the center of the lake, and measured magnetic susceptibility, anisotropy of magnetic
susceptibility (AMS) and NRM of 7cfcubic samples.

The core sediments are mostly composed of laminated clay or silt intercalating sandy turbidite layers. According to correlatior
between the Mackereth cores and the piston cores based on lithological and magnetic susceptibility data, it is revealed th
uppermost parts of the piston cores were missed. Inclinations of minimum axis and shape parameters g of AMS ellipsoid:
indicate that turbidite layers of upper parts have not preserved primary sedimentary fabric. Stepwise AF demagnetization of th
NRM showed that remanence of the laminated layer is more stable than turbidite layers. Therefore, we argue that the turbidit
sediment is not suitable for preservation of NRM.

F—TU— R RN, PIMER, —/ HiR

Keywords: Remanent magnetization, magnetic susceptibility, Ichi-no-megata Maar
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Remanent magnetization of a sediment core from Haneji-naikai, Okinawa : Diagenetic
modification of magnetic mineral
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TAKANASHI, Yutaro'* ; HAYASHIDA Aklra2 YAMADA Kazuyoshi® ; GOTANDA, Katsuyd ;
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U EZEH AR AR AR T AR B ER R A I, 2 AR A TR & A 7 IR, 3 b IR sk - BD'GEB sk
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IDoshisha Univ., Grad. School Sci. & EngineetDepartment of Environmental Systems Science, Doshisha University,
3Museum of Natural and Environmental history, ShizuokBaculty of Polycy Informatics, Chiba University of Commerce,
>Graduate School of Education, Naruto University of Education

MREAR BILFEEICAIE S 2 PN K CIREE D SIS MR a7 I1c DWW T, RaTOmA & EUDOERE:
ZYEICE T 2 BRI AU 21T o Too S RIOFE T, PHIANHEOHIST OKZE 9.2 m H» LI Niza 7 ik
(OHU10-1; £E& 278 cm O HARRHABL ORI DWW THE 9 %,

HIRTEAREE (NRM) ORE I U-F ¥ 3 Valkl e stge e U, /82 ) —RR{58E /151 (2G Enterprises 755R 7%
FAWTIT> 72, NRM OERMEAZHIMEOFSE R, R 120 cmBliRD NRM (& 15 mT LA FE O FHIE T I TEARIVIC I
M > THET S VIR (MAD : 10° K Z/RL7Tz, ULH L 130 cmBED NRM OFREE I FE0D 2 %FRE L /)
L, ERFEASIRTSRLIC & » TR D ZBE T 5 T LId TE R o7 (MAD : 10° BLE), [HUL U-F¥ )b
FEHS DUWTHIE U 7= IR LRI 35 e TieAfiE (630 u S Z/R L. % 160 cmE Tk, ZHLIETIIE
E—EDE (%140 p S Z/RL7z, 80 mT T G LI IR (ARM) DO5REIE T 7 i B 5 100 cm
WM T UL R 140-160 cmic 800 TRUBUC K 2 M L. ZNLUE TR 0.0025 AImODAi & 755 7z,

U-F v 3 )Vad bl SRR 1 end® OF 2 — 75028 L. Kappabridge(AGICO KLY-3S) IZ X 2 #Jié{b3% & 2G755R
IC &% ARM DOHIIEZTT > 72, Impluse Magnetizer(ASC IM-10) 7% WV TR (IRM) OB (1.0T
FT) EWFHOY ((0.3T) O 551757, ZOE, IRMICHD BRI (0.3TLUTR) OFlE (S-ratio
a7 i EERH SRR 80 cmic ) T 0.9M 5 1.0IE DWW 4, I 140-160 cmTAk. ZNLUE T 0.7 L FOEW
&R LT IRM OEARESIE (0.3 TLLE ; HIRM) a7 & EEcY—27%Fb, % 80 cmcm\ciﬂid‘bto
E5IC, WEE12cem 110cm 145cm 195 cm 235 cmOHERZAE A S ADV ) A —ICFKHE L, BT 5 3l
MiC 1.0T. 0.4 T, 0.12 TONEICT 5 L7z IRM DERBEEHRESER (Lowrie, 1990 Z11-7/z& T A, L*B 3 EE@;&WT
1% 580 °CHIIT & 200 °C TIRARIE ST DRREN DT B EWHIH L, FR /T IEZA T REZA NOIFEDR
XNz,

REE 140 e HE88 57z ARM & S-ratioD 27& A E. SRR ERIC K AR~ 7k 2 1 - OYAfRIC X
BEDEHTEIND, T @f_&) R 130 cmbUETRE LTz NRM NRdoNEh-1zEZH5N%,

F—U— P IS, BRI, B ER, HERTY), SRt aE, i
Keywords: paleomagnetism, natural remanent magnetization, diagenesis, sediment, red soil, Okinawa
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Rock magnetic property of the marine sediment cores recovered from IODP Site U140
in the Northwest Atlantic

DRAL PR LA 482
FUKAMI, Hiroto* ; YAMAMOTO, Yuhji 2

LB AR AR & N E AR AR, 2 @i e a 7 et > 2 —
IGraduate School of Integrated Arts and Sciences, Kochi Univet€ignter for Advanced Marine Core Research, Kochi Uni-
versity

Y ECHEREY) 10 5 O BRI A B 2 RERIIC IZ I EHE U TRl L T2 Cd 0, RIS 5 BRBEA S 2 A3 % |
THEELGRIR L 75 % . A EEEGEIREIEHE (10DP) 5 342 XBFZSHiiE T, BEFT T & thHr i o SR ZS B iR & H 1
I, WK 2 —T 7 > BT 2 R S il RHEREY) DM E N7z (Expedition 324 Scientisits, 2012k < (& 4% HHRIC
B B SR M HELE) 2 fRIHS 5 C & Z HIE L THB D, Z DIzl id A A& I L ia gz Rz d
WNEDNBD % . AL T Site UL403D Hole A X D # 1.5 mDHIRE THHEL L 7z 881D Discrete Sample (25-160 mcd: meter
composite depthle M5 TERNE S AEEHIE 21T 5 72

{ERRLE T DA R, Verwey sild —EROJEHE TIHEMNMTHERR X NIz, KB OEHE TR TE b - ifzdd, F 2 I
ZLW(FR)RTIZAMIHEDBEEIN TRV EHEE LTz, £72, 8 117 med AR D fgHE Tld#y 25K ICFHARERT
MEREN), a—R 70 A4 FOAZENTVS EHEEL .

B AU AT ORER TIE, O 7 2A%5E LTI 400 CICREL D3N, £ 580°CH & U 670°CIC Curie iR iz, L
U, RIRREEHTIC BT Verwey s — RO JEHEZBRNTHERE S RN T & 5, 9 580°CD Curiesild (F2 /) <7
ANXA FOBDRICKZEDIEEEZBNS. TNLDT D (FR)ITANIA MBRT (FR/)NIZA DT
EFNTNBEHEE LT

ARM & 100 p T DEFRY & 80 mT DR FGZ A% 2 & THIINL 7z. 50-90 mcdDJEHEIC 51 Tl 3~5 X
104 (A/m) FEFEED—E L 28OV AR T & DR S Nz, ZNUISN O JEHETIIEE I —Ed 97,1076 (A/m) f2E X T
95 < R B AR TEHD E HZT 5N, T OMME 2.5 TOERSIC X DEIM L IRM IOV T EFEMETH D ,50-90
mcd DJFHETIE 1~3 X 1073 (A/m) f2E & —E LIz Wil kg 2R U, ZNLINOEHETIZ—EH 91 107° (A/m) 2
EETHL G222 RTHIEH T,
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Relafﬁ/e paleointensity during the last 3 m.y. from sediments in the western equatoria
Pacific
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1The University of Tokyo?Japan Agency for Marine-Earth Science and Technology

It is important to determine the strength of the past geomagnetic field for better understanding of the geodynamo. This stud
aims to estimate relative paleointensity of the geomagnetic field (RPI) back to about 3 Ma. Marine sediments can preservi
temporally continuous paleomagnetic records. Piston core samples obtained from the West Caroline Basin (R/V MIRAI MR14-
02 cruise, core PC01) were used. This area is empirically known for yielding good paleomagnetic records. Alternating field
demagnetization of the natural remanent magnetization (NRM) enabled to estimate directions of the past geomagnetic fielc
Ages of the sediments were estimated from the magnetic polarity reversal sequence. We are also trying age estimations bas
on the oxygen isotope stratigraphy. The anhysteretic remanent magnetization (ARM) and the saturation isothermal remanel
magnetization (sIRM) were imparted to normalize the NRM intensity for obtaining RPI. Here, the ARM was chosen for the
normalizer. The result generally agrees with the previous RPI stacked curves of the last 2 m.y.. However, the RPI record seen
to correlate with the ARM/sIRM ratio, which may reflect the variation in the sedimentary environment. Thus the RPI record may
be influenced by environmental changes. We need to evaluate this influence for more reliable RPI estimation.
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Origin of magnetic remanence in coral skeletons in Ishigaki Island, Japan
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Coral skeletons have an attractive potential as high-resolution recorders of the Earth’s ancient geomagnetic field for the lac
several hundreds of years due to their long-lived and annual growth rate, but they have a general problem: 1) the magnetizatic
of corals is very weak and 2) its origin has not been understood. Some of the corals appear to carry an excellent record of th
field. Sato et al. (2014) succeeded, even using a conventional spinner magnetometer, to measure enough magnetizations
deceased coral tsunami boulders along the shorelines of Ishigaki Island where the coral reefs are grown on bedrock of Ryuky
limestone and Jurassic schist. Therefore, the in-situ coral skeleton of this Island would provide us a high-resolution paleomagnet
record if we could determine what magnetic minerals and their domain structures. However, our understanding of the magneti
mineral assemblages within coral frameworks is not well developed, because of rare abundance of magnetic particle. Previol
rock-magnetic studies have reported two different results of both biogenic magnetite and abiogenic detrital titanomagnetite it
late Cenozoic shallow-water carbonate platforms as the main remanence carriers at Bahamas (McNeil et al., 1988) and Tah
(Ménabeaz et al., 2010), respectively. To determine the remanence carriers for our corals, we conducted petrologic observatior
of acid-treated residuals of corals by a field-emission type scanning electron microscope (FE-SEM) and revealed the present
of c.a. 807100 nanometer rectangular-shaped individual iron oxide grains with a very short chain of them, implying the origin
of biogenic magnetite. We also found some titanium iron oxides from detrital deposits transported from bedrock schist. A first
order reversal curves (FORC) measurements are also conducted to confirm the magnetic mineralogy. FORC diagrams have
narrow ridge along the Haxis with little vertical spread. The FMR spectra represent a similar form with those of magnetosome-
bearing carbonates. Our results indicate that the main magnetic carriers of coral frameworks are from both bacterial and detrit:
fine-grained magnetite.
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A new magnetic relaxation dating reveals tsunami ages from individual tsunamigenic
coral boulders on Ishigaki Island
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SATO, Tetsurd* ; NAKAMURA, Norihlro1 : GOTO, Kazuhlsé, KUMAGAI, Yuho! ; MINOURA, Koji' ;
NAGAHAMA, Hiroyuki !
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IDepartment of Earth Science, Tohoku Universiiyternational Research Institute of Disaster Science (IRIDeS),Tohoku Uni-
versity

Information about past tsunami hazards, such as their recurrence interval and magnitude, is needed for future disaster preve
tion and mitigation. Tsunamigenic boulders could estimate a magnitude of tsunami waves to transport them to coastlines, but n
information for recurrence intervals has been obtained. In the Ishigaki Island, Japan, there are tsunamigenic boulders consist
of the hermatypic corals. The distributions of large numbers of radiocarbon dating for these boulders determined the timing of
past tsunamis. Although the radiocarbon dating is a powerful tool for estimating tsunami age for corals including radiocarbon,
information for subsequent transportations of individual coral boulders and for ages of tsunamigenic igneous boulders withou
any trace of radiocarbon. Paleomagnetic viscous dating could overcome this problem because time-dependent viscous reman
magnetization is acquired parallel to the Earth’s magnetic field after the transportation. Furthermore, Neel's thermal relaxatior
theory on single domain magnetite particles predicts the time-temperature relation for the viscous relaxation. Following Pullaiat
etal. (1975), we can derive a time-temperature nomogram for single domain nanoparticle ensembles describing that a remanen
acquired during a time at a room temperature in nature can unblock during shorter heating step at higher temperature in a labi
ratory. We have been applying this relation to the coral boulders in Ishigaki Island, but their emplacement ages determined fror
this time-temperature relation showed an older age than radiocarbon dating for the same boulders. Here, we revisited the Nee
exponential relaxation model of magnetic relaxation in order to determine the same age as radiocarbon dating by extending tt
previous time-temperature relation. It is considered that magnetic viscous relaxation of fine-grained magnetite is following ar
exponential or logarithmic function of time, but the reexamination of previously published viscous relaxation data suggested tha
magnetic viscous data is fit by a stretched exponential function of time. Using this stretched exponential function, we obtainec
a new time-temperature relation for estimating accurate tsunami ages. Combined this new relation and statistical data measur
by the repeated thermal demagnetizations with a varied duration time, we succeeded to determine the same ages as radiocar
dating for our coral boulders.

Keywords: tsunamigenic boulder, viscous remanence, time-temperature relation, stretched exponential
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Precise determination of Fe species in plagioclase crystals: a preliminary study
Precise determination of Fe species in plagioclase crystals: a preliminary study
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Silicate minerals such as plagioclase and pyroxene sometimes contain fine-grained magnetite crystals; such silicates are cal
magnetic silicates. Magnetic silicates are ubiquitous in mafic and intermediate plutonic rocks [Dunlop and Ozdemir, 1997; Gee
and Kent, 2007]. As the middle and lower crust have greater mafic composition than the upper crust [Rudnick and Gao, 2004]
magnetic silicates should play an important role in controlling the magnetic properties of deep crustal rocks. For understandin
the sources of magnetic anomalies, which are often originated from thick magnetized layers within the crust [Shive et al., 199
and reference therein], it is crucial to investigate the condition of exsolution of magnetite in silicate minerals.

In this study, to precisely determine the chemical species of Fe in the plagioclase crystals, magnetic measurements combin
with microscopic observation and synchrotron radiation study were conducted for single grain plagioclase crystals. We prepare
the two types of plagioclase crystals from (1) the basalt (Ofunato scoria) from the Miyakejima volcano [Ushioda et al., 2014]
and (2) the gabbro from the Oman ophiolite [Sato et al., submitted]. The plagioclase crystals were collected under a stereoscop
microscope and used for the measurements after a hydrochloric acid (HCI) leaching for several days.

The main series of measurements for the single grain plagioclase crystals were as follows. (1) To estimate a content of magnet
mineral in the plagioclase crystals, magnetic hysteresis loop was measured using an Alternating Gradient Magnetometer (Micre
Mag 2900, Princeton Measurements Corporation) and magnetic hysteresis parameters (saturation magnetizatio@tidn
remanence M, coercivity B., and coercivity of remanence.B were calculated. (2) To investigate chemical compositions of
the plagioclase crystals, microscopic observation was conducted using a field emission electron microprobe (JXA-8530, JEOL
(3) To investigate valence state of Fe, K-edge X-ray absorption near edge structure (XANES) spectra were measured at BL-4.
of Photon Factory (PF).

The M, value for the plagioclase crystals of the basalt and gabbro samples<vgere 10~* Am?/kg and ca. 1x 1072
Am?/kg, respectively. Therefore, the plagioclase crystal of the gabbro contained substantial amount of magnetic minerals, whil
that of the basalt contained no or little magnetic mineral. Taking into account the Curie temperature°@f [Btdo et al.,
submitted], the ulvospinel content for the plagioclase crystal of the gabbro was estimated to be x = 0.047 [Hunt et al., 1995] anc
the magnetite content was estimated to be 0.011wt%.

The microscopic observation showed that the FeO contents for the plagioclase crystals of the basalt and gabbro samples we
0.45wt% and 0.18wt%, respectively. The XANES analysis showed that the valence state of Fe for the plagioclase crystals of th
basalt and gabbro samples were ca. 2.54{Fe?™ = 1.17) and ca. 2.59 (B&/Fe’T = 1.44), respectively. In the case of the
basalt sample, all Fe was contained in the plagioclase crystal, which is consistent with the thermal history of the Miyakejima
basalt [Ushioda et al., 2014]. In the case of the gabbro sample, about 95% of Fe was contained in the plagioclase crystal and tl
remaining 5% of Fe was exsolved as magnetite crystals. The presence of magnetite was also suggested by the linear combinat
fitting of XANES spectra.

Now, our plan is to conduct high temperature heating experiment for the plagioclase crystals with varying the oxygen fugacity.
On the basis of the measurements results for the samples before and after heating, we will discuss the high temperature heati
effect on the Fe chemical species in the plagioclase crystals.

Keywords: Plagioclase, Magnetic silicate, Rock-magnetism, XANES
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The magnetic structure in Taiwan
The magnetic structure in Taiwan
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tional Chung Cheng University, Taiwan

In this study, the main focus is to construct a magnetic structure model for Taiwan. The well covered total-field geomagnetic
anomaly map in Taiwan was calculated by the observed data during a series of survey at 2003-2004. A new 3D forward modelin
of total-field magnetic anomaly method was applied to our calculation. We assign the susceptibility to the particular rectangulal
prism from the reference studies, which had defined the susceptibility from the result of Geological survey. Two profiles in
West-East direction and one in North-South direction has been studied. The modeling total-field magnetic anomaly along thes
profiles are used to compare with the observed data and further discuss the magnetic structure along with it.

F—7— R: geomagnetic, Taiwan, magnetic structure
Keywords: geomagnetic, Taiwan, magnetic structure
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