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Measurement of ferromanganese crust using a scanning SQUID microscope: Growth
model by sub-millimeter scale magnetostratigraphy
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Ferromanganese crusts are chemical sedimentary rock composed mainly of iron-manganese oxide. Because the ferrom:
ganese crusts grow very slowly on the sea floor at rate 3-10 mm/Ma, long-term deep-sea environmental changes can be obtain
from the ferromanganese crusts. It is important to provide reliable age model and growth rate reconstructed from the ferromar
ganese crusts, while there are few studies on sub-millimeter scale age dating. To obtain sub-millimeter scale age, we condu
magnetic study on a ferromanganese crust sample using scanning SQUID (superconducting quantum interference device) n
croscopy (SSM). The ferromanganese crust using this study was sampled from Hanzawa Seamoun?234®98384E
4362 m). Methods of magnetic measurements were adapted from Oda et al. (2011), which pioneered the investigation th:
estimate sub-millimeter growth rate using SSM. The vertical component of the magnetic field above a thin section sample o
the ferromanganese crust was measured using SSM. As the result, sub-millimeter scale magnetic stripes originating from a
proximately magnetized regions oriented parallel to lamina were obtained. In addition, we attempted to remove noises retainin
resolution of raw measurement data. After analyses, magnetic stripes could be recognized on the magnetic image. By correlatir
the boundaries of magnetic stripes with known geomagnetic reversals, we estimated that average growth rate of the ferroma
ganese crust sample from this seamount is 2.76 +/- 0.05 mm/Ma, which is consistent with that deduced'fiBeBe dating
method (2.56 +/- 0.04 mm/Ma).

YA T AN - < UV 2 B L UL BIKOFE S 2 AR FICHE T LY S Th B, an
W, =/l B&. HiTEcEEEORHSE CEZEA L, FEROERE LTSN Tw5, £z, EEHED
VL PEREIEYIE O BN DNz, Sk VY75 A MR EMICH 2 2 B REE OGRS N TE D, ZOIEE
IR EIET % T & Tl A D MBRERESZEE e O alREME SR S h TV 5,

WA, HHIREAUE T O TERE FEMFEH SN TE D, Odaetal. (2011013, AREERIA~< Yy €V 7 7%n]
AEL T 2 EAM SQUID EfMEE (Scanning SQUID Microscope: SSME W T, JEPEACEREICATE 9 % IEfEHE L & D FREY
SN A2 0T A MR OBSGEE K 2R ORE 21TV, JED 51535 Niziii&UE R & i< & &
O & R EFHEOHEEZTT> 120 TOMIZHICE D SSMIC K B8 VY 75 A OREFREHEEDFEINRENT,

ARWFZE T FE R G WIFEAT & IR THEARAC K - THFEBIFR T 1z SSM (Kawai et al., 2016; Oda et al., submitied
RN VA2 75 A MR R ORKTIERS D S i ESE ZHEE U, IKERREZIHT 5 2 L2 HiEd, 9 TIC
JEPEACTEERICATIE 9 B PREESS 5B LD S ERENE NIzalFHT R L SSMIC X B RESTHINE ., IESEHEE 217> TH 0 (B
A, IpGU201EERE) . 4SRN HEA LR Hyper-Dolphin 45002 & > T, [A U < JEPACEREICALE 9 % iRm0
& 25.7098 HAX 146.7484; /K% 4362 M DFERIHMN S EHERINE Nizik~ > /75 A FilklD SSMIC X 25 LD
HFERRB X O, #HE LEREHBEDOWTHRET 5,

W D SQUID i EHT & B A ERRID 7 5 A S K8 16 mmOi#EY] 0 ikl (8K 1.0 mm) O di R ks R 5
&1 5 [\ R ARE SR D RERR X A, 59 2.54 +/- 0.19mm/Mak W 5 IRERENHEE X N, A REE 26 mmr 5
HH XNz °BePBe F1UH 4 55 (2.56 +/-0.04 mm/Ma & £#A1TH -7 (Noguchietal., in press, 7z, 10-20 mT
DARVHEREC K > T 2 Kbk 20T &, HIERIEK D ZR8ETE TV, £T T, SSMICX 2R (27x21
mm) DHEIXEREAIERL ORI X T 5, 10, 15, 20 mTCOIHREZICZNZF TV, BRI OV TREGERZ /ERK L
7zo FOFEER. 15 mTH XU 20 mMTEMZEORSBERIC BT, ikl & FY A XORER & EITRIE 2 — 2 ZHER
L7z

BENEHRAOCEEGIC R B G2 EREbYE., XU H Y75 A FOREMICTRE MO T — 2 2 FE U
Liz&TA, 20 [m O IR TE Tz, FEERICR L, KERREEIED R o7z E L, MRS MR
(GTS2012)k DXttt 21TV, BEHEAOFENZF L Ui, SERMED SHEE UTo i E# I 2.76 +/- 0.05 mm/Mak 75> 72,
SSM 7z Wz R OREGAEIC K 0. 1Y) 0 BRI OREEINE K AU U 7 LENAARIEICEEAN 4-5 fFDFERT > b
O—)VRA YV " 2185 T M TE, BRRIEOKETT IV ZREERT 5 LN TE T,



