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Updated magnetostratigraphy for IODP Sites U1409 and U1410
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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
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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.
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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.
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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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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.
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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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E=x NUEAAE] FFEEERICE 21800FEH 51816F2DILEERED 5B ABEDHEIN20 54D
EO°05 B DFE LRSHAIB A A AR L6758 TRIFETH D, 1917FICUBIBEANTH > IR (R
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
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EERERNLEAENREANDOEAMAOHKREZEERYT 5, HHSRERA=EIAMA - ILSHMEICEKSH
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EHREESFAMEOCREREQ.OTMEMAWESTEL., AELUHOAEERERTOE~ DHESIRA DfFE
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
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ZHMEA R EEHREORRD O DRIBBFRLE Y —ILDERE
The Design of Excavation Information Sharing Tool for Communication
between Archaeomagnetism and Archaeology
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EZHFONFICEVTE, RETHELREDOZ UM AZHF L IIMII L TRIIT 2-0DFRRY—ILEL
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EGoogle MapZRIEIESHEZ 75y b7+ —L4) #EHMICH > THEL. & 5ICWordPressOSNSTZ 71 ~
FBITRETSZIEICE 2T, EROMAELARIRIELZFETH D, —MKRIC MERFEEH A b FO—ILK
AY—MHREBEICRZH, ZORREERERTPTH B,
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Multi-platform applications generated from MATLAB codes for viewing
and analyzing demagnetization and directional data
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HtES T — Y RREL—F D07 — 7 0—TUEBINTHY, HBST 952X T"ELUVUDWHT S
HDEZELDFAVSZAVERIIATSA VY I Moz 7HREINRTWS (BIAIE, PuffinPlot [Lurcock and
Wilson, 2012], Paleomagnetism.org [Koymans et al, 2016], PmagPy [Tauxe et al., 2016]) . L»L, #x
TEHFINDZARL—F AV IVRTAL (0S) ICHLT, ThEDY I MYV 7RBTLEBEHFIND EIER
SRV, F, BA07 TV T—2aviIREDT—IRREMEEL L, AEEENSOHASINZT—95E
BIIZMENHS. HAOHMEIFEII 21 =7 1 Tld, BAKXZDEBIANEFKEINSE DOS »
Macintosh @7 7 1) r—< 3> “Progress" & “Direction” &&£I2, 30FEULEICOIEEY Y Y TN BT—4
74—y MIEBINTEE, IhSDOT7 ) r—2a v aRIFHRE, UFvRILT—9 50T 27200
MATLABI— K UPmag [Xuan and Channell, 2009)IcE D&, 574 v o1—HYA V9 T2 —RA%&HAT
WFTSYNITA—LTTIVr—2avaERARLE.

Zijderveld® & EMERFHE EOBRBEMT — Y DRRET1 v T4 VI ETHI>TTVr—vave, E@
BRELEDOART—YDRRET 4 v v —HREHEDHELETIT TV r—ravo2@EE=AREL
oo T—9HRIETEZEFEMICLE. BT —9DBEE, {HEBLANILTORA, RAS K UEE DIBEE
BETOD3DDNRIA—9%2REBEL, AAT—YDHE, BRAFELLEYAI NTEDRASLTRADHD
WMWEBETHD. 714747 &ETTBAEIIC, HBHXE% Zijderveld® & FEBER TR L THERET S ENT
23, 749y R EINET—YIETFRANIZ7AINICHAL, AATZ IV r—2avIlETIENTE
5. 749 v —RENTA—9ETFAN I 7AIVICRET B ENTE S, £z, % pdf, jpeg, tiff,
bmp REDIEFIEFAHATRETZIENTE, BTIT T4 v IV INIITFTTLEYTFT—Ya UPR
TRIERDI=HICE%EMITE 3.

ANDOF7F)r—art Windows (32w h&64Ew k) , Macintosh OS X, # & U Linux L TEIE
$5. 77V —2avaEFERT2-0IC MATLABS 1 Y RIEHER
<, http://mpms.doshisha.ac.jp/pd16/pd16top.html ICHZBYV T MOz TFNRNy =% 50— RT3
17T, MATLAB Runtime 2'BEIRICA VA h—JILEND. MATLABOY —XI—KRER/ELTWEDT, IF
HCEWMATLABT OV S L%ERITL, BATBETZZEHETES. BHINZOSICERT B7-DDIFED
Ty TT— M, BHFINIZMATIABAFEAL TABICEITTESRL 3.
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