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Architecture and formation of oceanic crust

wBE & (&RX)
Susumu UMINO (Kanazawa University)

19304 LA U 7= BB I RS OIE R IC L - ¢, HEfbRE (FE1UE), i
ik (BFB2kg), TS GE3kE) L% 3 et A sz L7z (Shor et al., 1970),
Christeson et al. (2019) 1%, AFE, KVEEE, A > REEOUEERR O HE T H A
oA, HE2kE, HB3E kL ONERERONBE SITFNE1.84 0. 61 km, 4.31
£0.99 km, 6.15+0.93 kmThH D Z &, REHIEKHIZ TIZZI O OEEFFEN KXW
LR LTe, F2EOE S ITHIE O M & AHB L ey, 85308 Kk OV O R S 34l
EIEOMBEZRL, 7.5 Mak ¥ {3 WHIE TIZFNEN4.35 km&6. 12 kmTH 528, i
UWVHIEE TIE4. 92 km& 6. 72 km& 725, 7.5 Mak ¥ &5V gk CIddi )OEE & 28 =i
ADHEEZRL, FI/EITEOHBEZ AT, HWHEETIZZ 6 ORIV, B
oz EnD, 7.5 Mak v & W T S hOBEIERIZ L » THEL S,
W sEh CHERS U =W AE M s N s SN ATREE N B 2 b b,

FlE =4 Th D 2 L1132 < OVEBIRENC X > TH2 O LR, FHkE53E
BEROFERIZOWTUIRMHORETH 5, Ma—, [N 2 Bl L 72504BfLTlX, > —
NMRAEIRBEDO FREIZEB W TR RS A EREN 2E T S BB ICx S, SRR & IX
—H L, —JF, msliR g ClIEe kg H3mm Ly — MRENREE & T 7 a0
FASE A S 92 LB 2 b T-m, Ma— 0 7 22852 L721256DIRHIFL T, R7ZI12H2
&/ FEIEERICEE L TE 5T, TOEREIAHTHD,

WrEhr s (CQ004F) TlE, L — FNOFEEKERTY VA7 = 7 Stz L5 2
TXu(White et al., 1998), 72 h, 7L — MEREITHEHBOILRITIEN2H
2, Eb Lie~ 7~ b7 0 EEHHERITAIRE A L WrfEic L > TR L, T8
iiE~ >y b fitaIns~ 7 ~DEAN - e ANV IRIELE (A
NR—=Y U FR) WMHHREICIIRT 5, ZO, v bnbiititasns~r~
BETL— MERICE DB DOEAEZET HT-OICHEINDS Y 7~ EDIL
FXF A (Hooft et al., 1997) 7%, HERDILKOMLIT & ZDFERERIND
MRS YE A P E 5 (Morishita et al., 2019), @@L KEHIEFHIC~ 7~
IEOIRFEIZH Y, HRIE~ 7~ DINOIHTIER « KT 5, REIE Rl X
EFEIC 7~ ARETHY, B E 2 TS S E R B g iz X - THIER
THM, —RICKEO~ 7~ ianb b &~ ~EBANEWEIZ LD IERNiE
ZV, arvaryFry 7 RAEEMA LY T 5, PEEEKE I EHNICY 7~
HEIE & RNRORREDN AL AITHBLL, HHAE O & WA 20 KT,
H~ R L R U7 TS 2 i 2 BEASIRIL E~F RN 7+ VA T 0 v KT
v, FEBERT 7 uhbied, 74047 ¢ v NA7 vOEtEElL, Ehro~
TYWMEVIEICHD AV L AETH LR & D EDORBR A L R 672 5 i
Ba~ v S, FEBHER T A PR EN T DR TS L e A X — Y U X RAD LM
Wchsd, 0, BRI Tl TE=REBHNOI VIR~ 7~ E 0 Tt L= E/-EIW
0, FEE I o THEME— NP ZENT 5 Z LIC L > TRBIEEZ BT 5,
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Drilling of crust-mantle transition in the Wadi Tayin massif of the Oman ophiolite

EER—" (BEX/JAMSTEC) , BN (FEX) , OmanDP Science Team
Eiichi Takazawa (Niigata Univ), Katsuyoshi Michibayashi (Nagoya Univ),
OmanDP Science Team

Fv—rF T 4 FT A FOHEB L O~ 2 MY E OB RIS 1T R~ FLVER
H (B DWIXERERA; MTZ) EPFEHIND dunite & FIRE T 5HE X §ﬁ+~§ﬁ§f — bk
VDR R IEBPNFIET D[], Z D dunite & FK & 92 BBHOERIL MORB A /L K
it L7 b A OEFE2]R0, A 12 A ff1 72 MORB melt & harzburgite & @ i
[3-6] TR STV A th, UK DES G- & F54if S 41TV 5 [7-8], ICDP Oman Drilling Project
911, M-~ > FVIEBRH OIEEGEE K OVEEE R v B v F AR E & O xR
EHOMNCT DI EEAMNCS, A=A T 4 AT A FOME—~ > MAVER O i
HlZ24T72 > 7=, JRENIA 7 4 A F A MEFHS Wadi Tayin /&K D Wadi Zeeb @ 2 T (CMI,
CM2 A ) THEiiSh, #HANZE Y MTZ OE I3 150m &H L7, #iHl S
7o a 7 ix, ERESEEMR 15X v 9 ) B Ridliks KOVt sz, =0
AR, a7 OEFIL, EALA2D Layered Gabbro Sequence, Dunite Sequence, Dunite with
Gabbro Sequence 3 2 UN Mantle Sequence [IZ0#H| 472, ZHLH @ 9 5, Dunite Sequence
& Dunite with Gabbro Sequence 7% MTZ (Zxf it~ 3 5,

a7 ZHREL L 72 CM1A FL(400m )13 dkIZ 60°MEAL L, #51E & a8 g s U IZIEEA T 5,
27 Ofg B 160 m |E Layered Gabbro Sequence C, K437 olivine gabbro MBH7R0,
gabbro & /)& wehrlite, dunite, anorthosite 35 J O troctolite Z 9, 160m 75 310 m &
TAY MTZ T, dunite | ZI1FIE 100%HEHCA L LTz, ¥ 90 m @ Dunite Sequence I L 7=
BEAR D dunite 7572 Y, T#B 60 m @ Dunite with Gabbro Sequence |, dunite & £ & L,
gabbro, troctolite, wehrlite DI L ONZ A 7 £ 5, Gabbro DiE & A £l rodingite &
diopsidite |2 & > TR E TV 5, 5 [ 80 m | X Mantle Sequence T, dunite & harburgite
DHEN DR,

CM2B fL(300m)i%, CMI1A LD AL 400 m (/L& T HEREILTH D, MTZ B XN FALO
Mantle Sequence 7> 5725, CM2B LD A B Al CMIA fL & [RIERIZAREE ORERCA L
TER Z > T\ 523, MTZ O FHEBA> 5 Mantle Sequence Tl, CM1A fL X U & EECA1L
DFEFE ARV, — 5, CM2B FLO i R harzburite (1, tale & REAMEILIC K 2 2RAEH
L TND

CMIA £ X T CM2B @ =2 7 |Z OmanDP Science Party 0 * /3 —|Z45HE & 4, BILE,
BIOWFIENHETH CTH D, AFEETIX, CMIA L& CM2B AL B bz a7 O E &,
ZD%DOMTETHL NI IR T2 2 E &R LIz,
5| H 3CHk: [1] Boudier and Nicolas, 1995, J. Petrol., 36, 777-796. [2] Pallister and Hopson,
1981, J. Geophys. Res., 86, 2593-2644. [3] Kelemen et al., 1995, Nature, 375, 747-753. [4]
Korenaga and Kelemen, 1997, JGR, 102, 27729-27749. [5] Collier and Kelemen, 2010, J.
Petrol., 51, 1913-1940. [6] Abily and Ceuleneer, 2013, Geology, 41, 67-70. [7] Koga et al.,
2001, G-cubed, 2, 2000GC000132. [8] Rospabé et al., 2017, Geol. Soc. Am., Data Rep.
2017139. [9] Kelemen et al., 2013, Scientific Drilling, 15, 64-71.
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Structure Sensitivity and Seismic Properties within Peridotites in Oman ophiolite

EARTEAR

(& HEBRFRZEFREFHTF)

Katsuyoshi Michibayashi

(Graduate School of Environmental Studies, Nagoya University)

Petrophysical characteristics of coarse-granular peridotites have been quantitatively compared

between the northern part (Hilti mantle section) and the southern part (Samail mantle section) of

the Oman ophiolite in terms of olivine crystal-fabrics based on EBSD analyses. The Hilti mantle

section is characterized by the subhorizontal shear structure subparallel to the crust-mantle

boundary, whereas the Samail mantle section has subvertical structures known to be a mantle

diapir in the Maqsad area. Despite of similar coarse grained textures preserved in the both mantle

sections, their mineral chemical compositions are systematically different such as the Cr/(Cr+Al)

atomic ratios (Cr#) of chromian spinel of the Hilti and Samail peridotites are about 0.55 to 0.65

and 0.50 to 0.55, respectively. Moreoverl, olivine crystal-fabrics within the Hilti mantle section

are dominated by axial [010] patterns (i.e. AG type), whereas those within the Samail mantle
sections vary from axial [010] (AG type) to (010)[100] (A type) to {Okl}[100] (D type) patterns.
We argue that the olivine crystal fabrics could have been formed during vertical flow in the mantle

diapir and were somehow modified during subsequent horizontal flow under subsolidus

conditions. A change of the olivine crystal fabrics indicates that the Hilti horizontal structure may

result from transpression type of strain.

Vp Flinn Plot for olivine CPO types
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Litholigical and petrophysical structures of Oceanic crust to mantle: Implications
from ICDP Oman Drilling and IODP oceanic crust drilling

RT#R7A2-DIL* (JAMSTEC). FAUAREH: (JAMSTEC). HIUARR (RBK). BILHFE
UR&R). Fathsk (RBX). ICDP A~ — U ABHIFFFE S—T «
Natsue Abe, Keishi Okazaki (JAMSTEC), Ikuo Katayama, Kohei Hatakeyama,
Yuya Akamatsu (Hiroshima Univ.) & The Oman Drilling Project Scientific Party

ICDP A~ —fg ERENC B W CTERE S 7z = 73 & V., 15K BRI A5 TA o o BRIV
AN (HZ2w 9] i EDOTRITEW TR « FHAEEZTT 72, 201747 A 16 H~9
H 15 H (ChikyuOman2017) (2%, Phase I CHREHI L 7= BT HIgREE R (GT3A) . T
ERHEE (GT1A, GT2A) BL O~ vkt v a v P~ TH (BTIB). @ 4 KDL
MNHESNT-EF 1500m 2, 2018 4E 7 5 H~9 A 3 A (ChikyuOman2018) TlX. Phase
IT CTHRHI L7z Hhigk——~ > b LBER (Hole CMIA B L TNCM2A) . ~ > bb® 7 9 > (BALB,
BA3A, BA4A) @ 5 ROIEHIFLY BFHNIZAF 1700m BB A 2 7k 2, 5 18 B [H
MHDON 195 4 DFMFEE NS, KBCEEAT . BRCE ST, HEHET, &
MR . HUER(LS . BEAED 5 F— 2T CTAER4 » AR, o - 98 L=,
AFEF T, MECBTD 2 FROEAMMERNT — X %22, 7 4474 MTE
F oM ~~ MUERB IO~ bk g oW b E R L, MR~ R
BRI~ L~ v MV OREE & R LSRR AT, BRI, XA CT A% v |
MSCL (wvF & —aT7nuldi—) I[ZXHIEHEMERILEGT, B, whEET —4
0, EBIEEE Qem AONLFIRZR L) CTHIE L7BMRESR, B, 2, PGEE,
KeuFnds X OB O BESREE, MR EZHE L, SA4OHMT — NHASE
B, POlREE & OX AT O, BERRER L LT, Hug~~ o MUVERZHHI L7
Hole CMIA (Z38\WNT, 44 Vp Tkm/s OEBEN VA (FEiizkt 7 2 a >) L% Vp 5 km/s
DEERCE (v b7 v ay) EOMO “HERE” IZBWT, TRINTHEEMES
ENISCHRF OB FE WA B S AT, PR & RIERIC, BEEERRRIZEI L T, wilniEs
DELNTZ, T, BUEOHEIRIZS T 2 B S EEERAE T, chEToL
AL TWRWRERTH A, “HEARE BFHO a7 FERNZIE 100%2EE LTV
5HZ & CTHBHkS,

— 7. R TR AR AT D BERL O ERUEHE, RTETE, A > R, REFEICBWN T
BEEERE] S, RSN TWD, T— FHACCEEREICZHELREEDN R oD 2
OO a7 BN, ZOEAYNE (R P IEHE) I REREVRRALND, 1 REE
(Atlantis Bank: ODP Legs 118, 176 & 179, and IODP Exp. 360) <°AKVE (Hess Deep:
ODP 147, IODP 345) 3 X OVAPEYE (Atlantis Massif: IODP exp. 304 & 305, 340T)
Tl ¥E TR 1500m FCTOWLEHBARHIATTHOIL, 60780% & V9 B EINER T
PEHUGE B DRI E N TN D, 246 ICDP A~ — o F FHREI = 7 O A RS e
T—42 & 10DP IZ X DR EDBNVE, DA D A (BERCE) HREIEEIOM A A
T —2 2 HWT, EREDOKHRLEREEZHBET DA AL OEERER &2
Fm L7z,
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Crack-induced heterogeneous nature of oceanic Moho reflection

R, RILERR (URBK), FIARJIEE (JAMSTEC)

Yuya Akamatsu’, Ikuo Katayama (Hiroshima University),
Takashi Tonegawa (JAMSTEC)

R T HUEE I B DO AR CRERR S, — AT &~ o ML OWVESE R & i
RSN D, e T P Yy g \‘uﬁﬁéﬁ AR END 20, TAMH TOMBERHE DA
BT S T XIE 7 L — PN T RSB SN D Z LR ifF s D, L, ITFE0
W N OHUR I TRA T, BRI COHBERM OSINMEICHISMER H 5 2 & lE S
THEY (e.g Ohiraetal.2017), ERif%x B ABENE T HWEROET L EITHEEN
7o, MR ITA G721 T BEAHR DT T v 7 OFIEICEUIETH D, Ha 0tk
E 7 1t ATl BEMRNRIBEICEDRICHMUNR Y 7 v 7 BIERL S, HUE R L H3
KFT2Z ENEBILTUVS (Paterson and Wong 2005). 7 7 » 7 [ XK@ 72 EITfE-~ T
@¢7V~FWTTﬂE;AﬁLT%6 EMBZ HIND T, AR TOHER
DKM T v 7 NFE L TWDHREEMERH 5. £ 2 TRIFEIE, DAL AA EITA
NN EDOEEETE R OMBERSEEZRE L, 7 7 v 7 DNERE COHERIEE & K578
FEWZH- 2 DB OWTEE LT

PUBHZITMRE A B VB IRICET DITANWEE Y 7 =274 N A b AEEH
VY, CENERBR IR (P, S OMEEIT o, ERITLERKFOR
RN KA B & LV, IR, BHE 20 MPa, EAHE~10°s' OFMTITo 72,

XAV ZE T AR > D HIEE G E DMK R LAk, MRIE BRI I AT R O3 FE |2 %)
LT 3040%E N L7z, —H0AbAETIE, BRSNS HENEENMET LAY,
Z DR T EIFNTANNEIZH TN WEmZ 7R L2 (10-20%) . 24005 OFEWIHIEA
NWWNEEMDAUDBAETEIRY DT T v 7 DB A D= A LNRI D2 L ERBELTE
D, AT DIREEADOHIER R L LEERTH S (Akamatsuetal. 2019). L7238 -
T, EEEE N ET T 21 EERE COMBEEEO I N T A MPREL DL EN
THEEND. EBIT, 7T v 7 DBRICE > TERE TOHBRORFENED X H I
AT B DN ERFET 5728, EBRGERICE SO CTHEEE T L — b 0O MBI o 15 & 3%
EL, MEEREHROY I 2 b—2a U EITo7. HRICITEREDE R D 3 DO ER
WETVEEA L., 2O, MHEENEITL WD ETVIEYE, TR H TOKE
WORMEN K E < AR DA Z R UTZ. LLEDOFERD S, WEPET A8 TO B O K5 58
FEDSRRMEL, MatEZE TR O TREE DEWZ KL TV A AREMER H 5 .

SIHCHER - Ohira et al. (2017) Earth Planet. Sci. Lett. 123, 111-121. Paterson and Wong (2005)
Experimental rock deformation — The brittle field, 347p. Akamatsu et al. (2019) J. Mineral. Petrol. Sci.
114, 79-86.
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Modal abundance of minerals in listvenite from ICDP Oman Drilling Project Hole
BT1B inferred from X-ray CT core images

MRS S (JAMSTEC) . EMIEMH (HHERTE). BILHTE (EBKRF). FIEA
DJL (JAMSTEC). Kevin T.M. Johnson (/\»7 A K%) , Peter B. Kelemen (=12
E'7 R%). Oman Drilling Project Phase I Science Party
Keishi Okazaki (JAMSTEC), Katsuyoshi Michibayashi (Nagoya U.), Kohei
Hatakeyama (Hiroshima U.), Natsue Abe (JAMSTEC), Kevin T.M. Johnson (U. of
Hawaii), Peter B. Kelemen (Columbia U.) and Oman Drilling Project Phase 1
Science Party

To understand the global cycle of fluid from the surface to the deep of the Earth, it is
important to constrain how and how much fluid is captured and released by metamorphic
reactions following hydration/dehydration and carbonation/decarbonation. In the Sultanate of
Oman Ophiolite, a fossil of an oceanic plate is widely exposed. Continuous drilling from the
bottom of the ophiolite through the basal thrust to the footwall metamorphic sole was conducted
in Hole BT1B by the ICDP Oman Drilling Project. Listvenite, completely carbonated former
peridotite, is the main lithology in Hole BT1B. Listvenite is mainly composed of magnesite,
quartz, dolomite and Fe-hydroxide with minor chromian spinel and chromian mica (fuchsite).
Two serpentinite and ophicarbonate intervals were also found above the basal thrust. Below the
basal thrust, the metamorphic sole composed by the greenschist/greenstone is the main lithology.

We evaluated the mineral mode of listvenite in BT1B from the X-ray Computed
Tomography (XCT) images. Each XCT number in XCT images and chemical mapping data of
Mg, Si, Ca and Fe from the XRF core scanner in the same location as XCT images are compared
for 27 sections including 9289 data points for each element. In most core sections, XCT data
indicates that the matrix of listvenite is mainly composed of magnesite and quartz, and minor
dolomite, consistent with discrete XRD and XRF data. Veins usually show high CT number
(~3400), while the CT number in veins is fitted well with dolomite. Dolomite abundance in each
core section is highly dependent on the intensity of veins. Dolomite abundance in most core
sections within 15 m from the basal thrust is higher than 50%. This is consistent with higher vein
intensity close to the basal thrust and could indicate that significant amounts of Ca were supplied
from Ca- and CO,-rich fluids along the basal thrust. Total MgO/SiO, ratio in BT1B is ~1.25. This
value is smaller than that estimated from the geochemical analysis of the Oman peridotite and
XRF data from the BT1B (~2.13). This suggest that Fe contents may have significant effect on
evaluating the modal abundance of minerals in listvenite and further investigation of
compositional effects, especially Fe solid solutions in carbonate and hematite on the XCT number
would be needed for an accurate assessment of the mineralogy in listvenite.
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Numerical Simulation of Fracture Network Formation
during Hydration of the Layered Gabbro in Oman-UAE ophiolite

HFH—&" GEAER) , MAz% (X
wAKiEZ (BEERER)) , LE#S GEIEXR)
Kazuki Yoshida* (Tohoku Univ.), Atsushi Okamoto(Tohoku Univ.),
Hiroyuki Shimizu(Kajima Corp.), Noriyoshi Tsuchiya(Tohoku Univ.)

HEE S D WERCEAV T E R IR E T2 OIAL 7T BB A TH Y, Z OKITILAIAI
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Physical property from the geophysical logging data for future Mantle drilling
Y. Yamada, Moe Kyaw & K. Shiraishi (JAMSTEC)

This study considers what we can do when we drill the Crust-Mantle transition, with
comparisons of the Oman project’s outcomes. Needless to say, scientific drilling has been
successful by acquiring material samples from boreholes and analysis the materials, i.e.
core samples, to extract information. Recent direction of the science shows clear addition
of subsurface datasets, which is promising of success with the aid of data science
techniques once the data volume can be increased. The demands from scientists may
naturally be these two. The problem of the Mantle drilling is the target is very deep and
the depth of the boundary cannot be accurately estimated beforehand. This may cause
limited (spot) coring operation and intensive use of geophysical logging to extrapolate the
precious core data.

The Moho surface was identified by seismic reflection / refraction and has been discussed
based on its seismic characteristics. Since the seismic characteristics would be ideally
defined by physical property, i.e. acoustic impedance, sonic and density datasets are of
primally importance. Even the uppermost mantle section has been altered, as we see in
the Oman Ophiolite, the seismic responses with regards to the acoustic impedance have to
be examined in detail. A wireline logging tool, PEX, has a max temperature limit of
260°F (126°C). LWD (e.g. adnVISION and sonicVISON) may have less problem in
temperature as far as the drill mud ca be circulated.

Strength profile of the oceanic lithospehere is also of scientific interests. This can be
achieved with intensive use of drilling parameters, e.g. WOB, ROP, RPM, and TOR.
These can be measured with better quality with MWD, which again can be free from high
temperature problem with continuous mud circulation.

Borehole images may bring in-situ stress environment. In such high temperature drilling,
the borehole will be cooled down by mud circulation and will generate drilling induced
tensile fractures in the SHmax direction.

To compensate the limited amount of coring, geochemical logging may be a candidate.
The tool tested in CM site of the OmanDP and showed potential in-situ elemental
measurements has tmperature limitation of 350°F (176°C).

Key words: Oman DP, crust-mantle boundary, geophysical logging data



Core-Log Integrated Geochemical Analysis of Oman Ophiolites:
Verifying new technology for future Ultradeep Scientific Drilling

Moe Kyaw, J. Kimura & Y. Yamada (JAMSTEC), J. Matter (Southampton Univ.), P.
Pezard (Univ. of Montpellier), K. Michibayashi (Nagoya Univ.), E. Takazawa
(Niigata Univ.)

To clarify the mohole discontinuity which was first identified in 1909 as step in the
velocity of the seismic wave, it is necessary to drill and sample across crustal-mantle
transition and that was original idea of the scientific ocean drilling more than four
decades ago. This study is aiming to maximize the understanding on the petrophysical,
geophysical and chemical nature across crustal-mantle transition, and to support in
realistic planning for D/V Chikyu drilling and sampling fresh mantle in the future.

Under the ICDP support and guidelines, Oman Drilling Project (Oman DP) collected core
samples from the crust-mantle (CM) boundary during November, 2017 to January, 2018.
In addition, drilling parameters were monitored and recorded from two CM sites as well
as most advanced well logging was carried out. Schlumberger’s wireline logging
acquired high-resolution and continuous density-porosity, natural and spectral gamma,
resistivity and its images, sonic velocity (P & S waves), and geochemical logs (elements
and minerals). Following the logging data audit procedure, borehole environmental
correction, data quality check and depth matching as well as image data processing were
carried out in JAMSTEC. Part of the core-log integration study, processed well logging
data and core measurements from Chikyu Oman Phase II (July-September, 2018) are
used.

Preliminary results matching well with core logging and core scratch tests, and resistivity,
velocity, density, porosity and resistivity images were most distinctive to the rock types.
Sharp changes between strong, relatively fresh layered gabbro and weak, serpentinized
dunite and then moderately strong, Harzburgite, are further analyzed in fine scale across
different measurements and compared with core logging data (Moe et al., 2018).
Accessing source rock mineralogies and physical properties of the mantle-crust rocks
based on core logging chemistry resulted well compared with the observed physical
properties of the ocean drilling logs and seismic observations of the oceanic plates
(Kimura et al., 2018). Special analysis is in progress verifying LithoScanner measured
dry weigh elements with core XRF values, computing mineral volumetric fraction and
formation porosity using petrophysical inversion application and then comparing with
core XRD and porosity. When MCS data processing of Kairei offshore Hawaii (2017)
finished, core-log-seismic integrated modeling on first site survey seismic data using
industry application is also planned to have more information in drilling planning.

Key words: Oman Drilling Project, crust-mantle boundary, hard rocks logging
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The Renaissance of the Oldest Oceanic Plate
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Formation of oceanic core complexes in the Shikoku Basin
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Understanding the Heterogenic Magnetic Properties of Serpentinized Peridotites:
Indication of Serpentinization Processes?

Xiangyu ZHAO!, Masakazu FUJII', Hirokuni ODAZ2, Xiang ZHAO®

National Institute of Polar Research, Tokyo, Japan
2. Geological Survey of Japan, AIST (National Institute of Advanced Industrial Science and
Technology), Central 7, 1-1-1 Higashi, Tsukuba 305-8567, Japan
3. Research School of Earth Sciences, Australian National University, Canberra, Australian

Capital Territory, Australia
Abstract
Serpentinization of peridotites is widespread in the seafloor of slow-spreading environments. It
has been extensively investigated as the process could significantly change the physical
properties of the oceanic lithosphere. As serpentinization processes are often associated with
production of magnetite, magnetic properties can provide valuable insights for better
understanding the processes. Magnetic susceptibility and saturation magnetization can serve as
indicators of the degree of serpentinization. Nevertheless, the quantitative relationship between
the magnetite abundance and degree of serpentinization remains an open question. For example,
though nonlinear relationship is often observed for natural serpentinized peridotite, it varies from
location to location with great scatters (e.g., Oufi et al., 2002; Fujii et al., 2016). Furthermore,
laboratory experiments by Malvoisin et al. (2012) shows that magnetite abundance grows linearly
as serpentinization advances, which is different from the trend observed from natural samples. To
better understand the relationship between magnetic properties and serpentinization processes,
we performed comprehensive magnetic studies on serpentinized peridotites with a variety of
serpentinization degree that were collected from the Yokoniwa Rise in the Central Indian Ridge.
As with previous studies, these samples show a wide range of variability in magnetic properties.
By relating the magnetite abundance with the density of bulk sample, we show that the
quantitative relationship between magnetite abundance and serpentinization degree is dependent
on the pathway of serpentinization. Moreover, we found that the domain states of magnetite,
which affects the oceanic magnetic anomaly, varies in a wide range, even for samples with similar
serpentinization degrees. Microscopic magnetic measurements on thin-sections are exploited to
understand the driving factor(s) that might determine domain states. In summary, we prove that
the quantitative relationship between the abundance of magnetite and serpentinization degree is
ultimately dependent on the pathway of serpentinization. But the domain state, and therefore the
natural remanent magnetization of serpentinized peridotites, is probably independent of

serpentinization degree.
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Integrated study on submarine super-eruption, Kikai caldera

B fafnr (MERYE REFHR/BHEEREYF—)
Nobukazu Seama (Department of Planetology/ KOBEC, Kobe University)
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BT T AR KME ) & DX AIT BT AR YK OB T D T & D3R
Tx7- (Nakaoka et al., 2019), Z O%fHREIERHE & MR ERMBERAIC L VAL
U 7= HEFEW g O - 72 IR 3 O & TR | MEIRIZHERS L 7= BT 1 AR Y K IE ) O
EAHEE Uiz, Z OWFERHEREY & & BEA Ok EoOSEREY A T, BRT AR YAk
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Magnetic anomalies around Kikai caldera submarine volcano
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FEVKIEENC L 0 KIS OSBBEMESE A E S 5 728 AR 58 < 72 D HH 5
nNTWb, BRINVT T EBDOBNERCBKIEBRDO DM 2 52N T 572011%,
O CREM e MR T — & B - T 2 LR H 5,

PR RO B i TRIDAL) IS K DA LT FIRAEHRED B & LT, 2016 4
10 AS A AT 7 ERMEHE TR T 1 h e - A — =T P EHC L D
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IUCN red listing of Scaly-foot gastropod
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OB ZET D200 THDE L] Lo Tn 5,

1993 4ET FBALI 23 A > REETHID TR e BUKTEBITR A 217\, 2000 F- 12 [Kairei
T4V ] BFER, ED T r HBIKE [Knorr) 28 (X7 —U—7 v ] &AL
720 2009 AE\CILP A o RPEMRSE Solitaire 7 4 —/L F) T, 2011 AEICIEEEVE A o~
RPEEEE [Longgi 7 4 —/V K] T, ZNENATr—1U —7 v hOEBPHER SN,
FRAERELOERIBEEMATIZ LV, 3 DOEUKIED 9 5, i 2 E O MK CIEMAELC
RMMNZ LW EMBH L ER> TN D,

EREF LSRR L & HICHE L EEEIEMERE (1SA) 13, Ao GRSk
WMERZEL TRV, BUkEo&RRICWIR S Z &£ D, longgi 7 4 —/v
K] lKairei 7 4 —/L K| OZNZHUCTIZx LT, FEI IO RA Y OFLX HFED KGR
ENTWD, 728, ISolitaire 7 4 —/L K] 1ZE—V ¥ v 2ADOHEMAORRE KL 1AL
B L TWAT- ISA DFEENTH 5,

A ¥ REOBAIRICE A 2B OV T IUCN Ly KU R Mz d 2 7 9 §ifIZ T
— 7 avy7IZBNT, Ar—U—7 v MIAEEREO/ S S GRimfd 500km” Ai) © A
72E (5B APTEAT) 3 X OVBFEEIRRE - PR Z2MEERE IR T 1 X 5 4 BEBREEELD
RE D, HEREEFE (EN [B2ab (111) #H]) LaHMilis /-, BKEAETHDHL AT — U —
7y "Ly KU R MR SN 2 EXTRAZR IR A RIZE STV D3I E
BLTWLAEMTH> TH—EU EOEHRAZIEET UL (HFHRAZE (DD) ROA&FEMN (NE)
TIERW) FHMERA FEND] LW~ A NAR = tipol-, FEBE Ar—U—T7 vk
DT 14 TEOBOKEAFEIZSWT S TUCN Ly R U 2 ME#E I 7= 2l D &1
TBY ., T_XTOMNHIRGCERED 2 WIIEARICRE SN L RIAEL TS,

YK09-13 i & i Ch > - EARERIL, FA LBk M4 Iz oV T TL
WIPWVEUKIREMAT 5] EWVIERMT—2A2 0O RERKIZLTET I4E
W OFS & A SR % ST D RIBEEVKIEIC . MO 2T Z &I
EoT, MBSO EEEEZWMET L] LW EREIAD [F—FK—] [V
T4 7 AT, MBUKIERO BEPRICALET DB A 2D TEE L TV
RIPWEDALTHD, 1T LI CE S AEICE Y, BENS DT H 100 4
THEPE L. TUCN L > KU X MZHffpifE (EX) & L THEIN TV D,

[REF: Sigwart, Chen et al. 2019 Nature Ecology & Evolution]



Mineralogy of listvenite

Toma Takahashi * (Kanazawa univ), Tomoaki Morishita (Kanazawa univ), Yumiko
Harigane (AIST) , Tatsuhiko Kawamoto (Shizuoka univ), OmanDP Phase 1 Science
Party

In recent years, carbon fixation by minerals has attracted attention as one of the solutions to
reduce carbon dioxide in the atmosphere. Serpentinized and carbonated peridotites are formed
when peridotite reacts with H20 and CO2 near the surface of the Earth. Temperature conditions
of carbonated peridotites (listvenite) were investigated from fluid inclusions, oxygen isotope
analysis, and mineral paragenesis (e.g., Belogub et al 2017, Falk and Kelemen, 2015).
Carbonation of peridotite for the formation of listvenite is estimated at 80 to 360 °C. However,
some fundamental questions are still unresolved: how peridotite is converted to listvenite, and
elemental mobilization on carbonation of peridotite.

Listvenite occurs locally at the boundary of the mantle section of the Samail ophiolite and the
metamorphic sole below the mantle section. Hole BT1B of the Oman Drilling Project sampled
listvenites, 2 carbonate-veined serpentinite bands at 80-100 and 180-185 m depth, and 70 cm of
fault gouge at 197 m depth, followed by 103 m metamorphic sole. The serpentinite bands were
originally dunite and harzburgite. The listvenite mainly consists of magnesite and
quartz/chalcedony + fuchsite (Cr-mica). Dolomite veins often cut early structures and rarely
contain fluid inclusions. Dolomite also occurs as matrix of the listvenite. Dolomite-rich listvenite
bands are found from near the upper serpentinite band and just above the metamorphic sole. The
frequent occurrence of dolomite in the core suggests that calcium was supplied to the core at a
later stage. The occurrence of hematite in some parts of the dolomite-listvenite are similar to the
occurrence of magnetite in the serpentinite bands. In this presentation, we will introduce the main

textures observed in the listvenite of Hole BT1B.
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Improvement of porosimetry at hard rock drilling:
Examples of Oman Drilling Project
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Chemical and chronological characteristics of hydrothermal activity around
suboceanic Moho recorded in Oman ophiolite
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Pressure dependence of elastic wave velocity in core samples collected from Oman
Drilling Project
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A new view on the melt inclusions in Oman podiform chromitite: High resolution X-ray
computed tomography and scanning electron microscopy studies

Yuan Yao® (Niigata University), Eiichi Takazawa (Niigata University / JAMSTEC),
Chatterjee Sayantani (Niigata University), Antonin Richard (Université de Lorraine),
Christophe Morlot (Université de Lorraine), Laura Creon (Sorbonne Université), Salim
Al-Busaidi (Maadin Enterprises LL.C), Katsuyoshi Michibayashi (Nagoya University),
Oman Drilling Project Science Team

Podiform chromitites have provided us valuable information on various mantle processes, including
melt-mantle reaction, deep-seated magmatic evolution, and mantle dynamics. Recently, many kinds of
inclusions have been found in podiform chromitites from Oman ophiolite, such as platinum group
element minerals, silicate minerals, even ultra-high pressure mineral: moissanite. Melt inclusions can
be regarded as a time capsule that holds the information at the time of inclusion (Roedder, 1984). We
studied banded chromitite samples from a chromitite mine in the Samail massif and core samples from
OmanDP Hole CM2B in Wadi Tayin massif. The chemical compositions of chromites range narrow,
Cr# (=Cr/[Cr+Al] atomic ratio) is from 0.49 to 0.57, Mg# (=Mg/[Mg+Fe*'] atomic ratio) is from 0.58
to 0.71. Different types of inclusions were found in chromites. The silicate inclusions range in diameter
from Sum to 200 um, contain pargasite, aspidolite, high Cr# (Cr#>60) chromite lining, diopside,
enstatite, pentlandite and so on. The high temperature homogenized experiments were conducted to
study the compositions of melt inclusions. The results show the Fe-Al exchange between the inclusion
and host chromite, which suggests the high temperature homogenized experiments are not suitable study
method for melt inclusions in chromite. Moreover, the 3D high resolution X-ray computed tomography
images for the spatial distributions of inclusions indicates the rapid growth of host chromite provided
cages/hopper to trapped melt inclusions (Prichard and Godel, 2018). In addition, the crystallization of
the high Cr# chromite on the inclusion walls was identified. The SEM data also show that large size
inclusions rarely have high Cr# chromite linings. In general, the ratio of surface area to volume is
positively associated with cooling rate meaning that inclusions of small size cooled faster than larger
ones (Planinsi¢ and Michael, 2008). It indicates the smaller melt inclusions have stronger driving force
for crystallization which causes 2D nucleation growth (Sunagawa, 2007). The fast growth of chromite
caused the melt at the interface aspidolite super-saturated, and the precipitation of aspidolite reduced
the content of AI’ near the interface. This made chromites use more Cr’" for crystallization. Based on
the above, we calculated the compositions of melt inclusion by using areas of daughter minerals
including high Cr# chromite lining. The results show Cr>O; content of the trapped melt was up to 9.6%.
Such primary melt with high Cr,O3 content may have been responsible for the formation of podiform
chromitites in the Oman ophiolite.

Planinsic, G., and Michael V. (2008). European Journal of Physics.

Prichard, H. M., Barnes, S. J. and Godel, B. (2018). Mineralogical Magazine.
Roedder, E. (1984). Fluid inclusions.

Sunagawa, 1. (2007). Crystals: Growth, Morphology and Perfection.



Water Content in Nominally Anhydrous Mineral of Crust/Mantle Boundary
Recovered by International Oman Drilling Project: Analytical Strategy and
Methods

Muhamad Asyraf (Kanazawa University), Tomoaki Morishita(Kanazawa
University),Kenji Shimizu (JAMSTEC- Kochi), Takayuki Ushikubo (JAMSTEC-
Kochi), Keita Itano (Kanazawa University), Juan Miguel Guotana (Kanazawa
University), Oman Drilling Project Phase II Science Party

The volatile cycle of the earth’s mantle is a fundamental question in earth sciences because of its
relation to the distribution of water into the transition zone of mantle. It is well known that
nominally anhydrous minerals (NAM) in mantle such as olivine and pyroxene contain very small
amounts of water. Therefore, the water contents in NAMs from a tectonically constrained area
have its importance for better understanding of water cycle in earth’s mantle. Fourier transform
infrared spectroscopy (FTIR) and secondary ion mass spectrometry (SIMS) were used to measure
very minor amounts of volatile elements in the nominally anhydrous minerals (e.g., Bell and
Rossman, 1992; Dixon et al., 1988; Michael, 1995; Hauri et al., 2002). The Oman ophiolite
consists of a well-preserved oceanic crust-upper mantle sequence and a good analogue for studies
dealing with water transportation to the mantle. The core samples were recovered from the
OmanDP-CM1 drill site of the Semail ophiolite in Wadi Zeeb (22°54.433°N, 58°20.15'E, 622m
asl) by International Continental Scientific Drilling Program. The core recovered reached about
400m depth and consists of layered gabbro (160 m), dunite (150 m) and harzburgite (75 m) with a
compositionally gradational zone of 15m between dunite and harzburgite. The layered gabbro
sequence is mainly dominated by olivine gabbro and some layer of ultramafic rocks (cpx-dunite,
wehrlite and websterite). The dunite sequence occurred from 160m to 309m downward with a few
gabbros intruding the dunitic layer. The upper dunite sequence is completely altered to
serpentinites while the lower part is characterized by the presence of olivine and pyroxene
unaltered by serpentinization. The harzburgite sequence is mainly comprised of harzburgite and
minor amounts of dunite and gabbros. A secondary ion mass spectrometry (SIMS) is used for
representative sample for each sequence to measure the volatile element in the sample. SIMS’s
capability of measuring volatile abundance at the level of parts per million in an area with
diameter of 15-30 micrometer make it suitable for better accurate measurement. We report our
strategy and analytical details by SIMS in this meeting.
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Microstructures and whole-rock geochemistry of lower crustal gabbros from the
Oman Ophiolite: Analyses of the drilled cores of the Oman Drilling Project

Takahiro Fudai (Kanazawa Univ.), Koki lida (Yokohama Nat. Univ.), Susumu
Umino (Kanazawa Univ.), Osamu Ishizuka and Yuki Kusano (Geol. Surv. Japan)

The lower crustal section of the Oman Ophiolite was obtained by the Oman Drilling Project
in 2016 to 2017, attaining 400 m long cores each at Site GT1 and GT2 in Wadi Gideah. The
purpose of this research is to corelate the microstructures and the amount of trapped melt of the
gabbro samples and to understand the conditions of magmatic and hypersolidus deformation that
operated in the lower crust beneath the Oman paleoridge axis.

Cored samples are predominantly olivine gabbros consisting of anhedral olivine, anhedral to
subhedral clinopyroxene and subhedral to euhedral plagioclase. Grain size ranges from 0.5 mm to
a few millimeters irrespective of mineral species. Deformed olivine aggregates and
clinopyroxene with quarter structures are embedded in plagioclase with equilibrium granoblastic
textures and large euhedral plagioclases with resorbed turbid cores. Considering these textures
combined with the mechanical strength of the three constituent minerals, these gabbros suffered
deformation under the presence of melt, which assisted complete recovery of strain through
recrystallization of fine-grained plagioclase and overgrowth of euhedral rims around magmatic
plagioclase cores. Poikilitic olivine and ophitic clinopyroxene occur sporadically through the
holes. Hypersolidus deformation structures are present irrespective to depth. The asymmetric
structures of olivine and clinopyroxene were used to determine the relative sense of shear. Both
dextral and sinistral sense of shear are observed within the same samples. The presence of melt is
evidenced by the clear euhedral plagioclase rims with resorbed turbid cores.

The whole-rock Mg#s of gabbro core samples from stratigraphically lower and higher
sections (Hole GT1A and GT2A) range in 72-83 and 68-79, respectively. The lowest Mg#s of
72-74 overlap those of the spreading-stage sheeted dikes. The whole-rock Al,O; versus MgO
plots within a triangle connecting plagioclase — olivine+clinopyroxene — Mg-rich sheeted dikes,
indicating the whole-rock compositions are mainly controlled by accumulated plagioclase,
olivine, clinopyroxene and a small amount of primitive melts. The whole-rock Mg# and
incompatible elements (REEs and HFSEs) are lower and higher in GT2A, suggesting larger
amounts of trapped melt at higher levels in the lower crust. Both clinopyroxene and plagioclase
preserve cores with higher Mg# and An mol%, respectively, than the rims and surrounding
smaller clinopyroxenes. Jumps in Ti concentration define the core-rim boundary of
clinopyroxenes, through which Mg# gradually changes. In addition to this, olivine grains are
almost homogeneous and consistently lower in Mg# than the clinopyroxenes with reversed rims
in contact with olivines, indicating diffusive Fe-Mg exchange between olivine and clinopyroxene
during cooling. Assuming the trapped melt compositions are given by the sheeted dikes, melt Yb
concentrations are estimated using the Fe-Mg partition coefficient of 0.275 (Putirka,
2003) between clinopyroxene and the melt. The amount of trapped melt in gabbros are
estimated by mass balance calculation of whole-rock Yb concentrations in coexisting gabbros and

trapped melts.



Accretion and origin of lower crustal gabbros: Evidence from Oman ophiolite
(Oman Drilling Project)

*Sayantani Chatterjee, *Eiichi Takazawa, **Katsuyoshi Michibayashi, ***Damon
A.H. Teagle, ****Peter B. Kelemen

*Department of Geology, Faculty of Science, Niigata University, Japan,
**PDepartment of Earth and Environmental Sciences, Nagoya University, Japan,
***Southampton Marine and Maritime Institute, University of Southampton,
United Kingdom, ****Lamont Doherty Earth Observatory, Columbia University,
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Apart from deep sea drilling samples, studying ophiolite, which are the fragments of ancient oceanic
lithosphere present as dismembered mass on the land surface are serve the purpose of studying lower
crustal accretion. Lower oceanic crust thought to be a crucial lithomember which turns out be pretty
rare in global context. In this contribution we report recovered lower crust from Oman drilling Project,
Hole GT1A and GT2A, which were drilled into Wadi Gideah of Wadi Tayin massif in Semail Ophiolite,
Oman.

Hole GT1A drilled the lower crustal section in the southern Oman Ophiolite and recovered 401.52 m of
total cores and Hole GT2A was mainly concentrated to recover through transition between lower crustal
foliated and layered gabbro with total depth of 406.77m. Petrographic observation of representative
samples from GT1A and GT2A, we found two dominant rock types: Gabbbro and Olivine gabbro, where
later dominates the lower part of the drill hole. Interlayered Troctolites in association with gabbroic rock
are also noted in GT2A samples. Gabbroic lithologies in GT1A represented by anhedral olivine with
tabular to elongate shaped. Plagioclases are partly or totally enclosed by large clinopyroxene.
Clinopyroxene are tabular to subequant in habit. Some thin film of orthopyroxene present as corona
around olivine. Most of the samples have undergone alteration and obscured the igneous origin. In case
of Hole GT2A, gabbros are less affected by alteration in respect of GT1A. Gabbros contain plagioclase
and clinopyroxene (showing poikilitic texture) as primary minerals associated with few amounts of
oxides. Clinopyroxenes are often replaced by brown amphibole along cleavages or at the rim. In olivine
gabbros olivine grains are present as subhedral to skeletal in nature. Magmatic foliation is often
demarked by laths of plagioclase followed by elongated clinopyroxene. Also presence of symplectitic
intergrowth between spinel and orthopyroxene. Downhole variation in mineral composition in both
holes can be correlated with several cycles of crystallization history. Detailed petrographic,
microstructural and geochemical study of all the representative samples will be presented. We have also
attempted to determine the oxygen fugacity of the system using oxide minerals to show the range of

temperature and pressure and also have a clue to determine the thermal evolution by rate of cooling.



Sr isotopic study for mantle peridotites from the Oman ophiolite
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The Oman ophiolite is one of the best exposed sections of the oceanic lithosphere. Its
complex tectonic history has resulted in polygenic magmatism from mid-ocean ridge to
subduction zone. Isotopic studies in the Oman ophiolite have been reported that seawater had
reached down to the uppermost mantle section, although most of them focus only on the rocks
from the crustal section. Here, we measured Sr isotopic compositions of mantle peridotites
(harzburgites) from the northern and central Oman ophiolite (Fizh, Hilti and Sarami blocks) to
reveal whether the hydrothermal circulation had affected the mantle peridotites in the mid-ocean
ridge environment or not, and to make clear mantle heterogeneity with respect to the Sr isotope
geochemistry. We collected 11 samples from Wadi Rajmi, 6 samples from Wadi Fizh, 8 samples
from Wadi Thugbah, and 3 samples from Wadi Sarami. The samples from Wadi Rajmi, which
traverse northern Fizh mantle section from Moto to basal thrust, have homogeneous Sr isotopic
compositions ranging from 0.7078 to 0.7086 that are higher than Cretaceous seawater value
(*’Sr/*Sr = 0.7076 at 100 Ma). Most of the samples from Wadi Thugbah show similar *’Sr/*Sr
values to those from Wadi Rajmi, but one sample from near the Moho recorded lower *’Sr/**Sr
value (0.7073). The samples from Wadi Fizh and Wadi Sarami have wider ranges of *Sr/**Sr
value than the others from 0.7040 to 0.7087 and from 0.6983 to 0.7085, respectively. We will
discuss the mechanism causing such regional variation in terms of the Sr isotope geochemistry.
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Seismic reflection imaging for uppermost mantle drilling off Hawaii islands
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The structure of Submarine landslide at Mt. Kaimon offshore
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Geophysical analysis of the Yonaguni Knolls

ZHOU JINYU(Atmosphere and Ocean Research Institute), OKINO
KYOKO(Atmosphere and Ocean Research Institute), FUJI MASAKAZU(National
Institute of Polar Research)

Abstract

This research is aimed at doing a gravity analysis on the Yonaguni Knolls, which are volcanos
located in the south-west end of the Okinawa Trough backarc basin, where the Philippine Sea
Plate subducts below the Eurasia Plate. The Okinawa Trough is now in the rifting stage.
Through the state of the Yonaguni Knolls, we can also infer the dynamics of the southern
Okinawa Trough.

We collected detailed bathymetry and gravity data of the Yonaguni Knolls and the adjacent area
during YK11-10 cruise in 2011. The west part of this area is the continental crust; water depth is
around 1500 meters. The east part is the end of the backarc basin, and water depth is 1700
meters, 200 meters deeper than the west part. The Yonaguni Knolls consist of dozens of knolls,
that align in E-W trending three rows parallel to the rift axis. These rows show a right-stepping
en-echelon pattern, forming general NE-SW trend, oblique to the rift. The heights of the knolls

are among 300-500 meters.

The free-air gravity anomaly of the area where knolls exist shows a distinct difference to the
surrounding areas. Non-knoll areas have a less than 10 mGal free-air gravity anomaly, and the

anomaly is at most 23 mGal in the rich-knoll area.

After calculating the free-air anomaly, we calculated the Bouguer anomaly to remove the effect
of topographic relief, assuming the density contrast between water and crust is 1720kg/m3. It
shows the density anomaly beneath the seafloor more distinctly. In the survey area, the Bouguer

anomaly generally decreases from east to west, from 30 mGal to 5 mGal.

The eastern part of the survey area showing high Bouger anomaly (BA) corresponds to the
active rifting zone of the Okinawa Trough. The high BA likely indicates the thinner, extended
crust by backarc extension. The mantle material has a higher density than the crust, uplifting,
and causing the higher gravity of the rifting area.

Another interesting point is that the influence on the gravity of the knolls seems to be negative.
Yonaguni Knolls corresponds to a lower BA approximately 5 mGal than that in the surrounding
area. It may be interpreted that volcanoes are active; hot magma has a low density, and the

gravity in the rich-knoll area is relatively lower than the surrounding.

Now the further analysis is being proceeded, such as gravity inversion and magnetic analysis.
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Newly Mapped Seamounts on the Antarctic Plate off Southern Chile

Toshiya Fujiwara, Natsue Abe, Naomi Harada (JAMSTEC),
Mirai MR16-09 Leg 2 Shipboard Science Party

We conducted bathymetry, gravity, and magnetic survey, collected detailed data in the
JAMSTEC R/V Mirai MR16-09 Leg 2 cruise in 2017, and as a result, newly mapped seamounts
on the Antarctic Plate off southern Chile where it has been sparsely surveyed.

The mid-ocean ridge (southern extension of the Chile Ridge) which formed the
seafloor was considered to be already subducted beneath the South American Plate. Magnetic
Anomaly 6A was identified by Cande et al. (1982) on the seafloor in the vicinity of the seamounts.
The crustal age around the seamounts is estimated to be 18 Ma according to Muller et al. (2008).
We observed magnetic anomaly stripes with amplitudes of about 400 nT. Magnetic Anomaly 5C
to 6A were identified along our transit tracks, although these data require further validation. The
largest seamount among the seamounts was presumed to be magnetized in the normal direction.

Since the seafloor was covered with a sedimentary layer, abyssal hills and their strikes
could not be identified by our swath bathymetric survey. The largest seamount was located at
51°00'S, 79°25'W. The seamount has a major axis of about 17 km, a minor axis of 10 km, and the
strike of the major axis is N45°W. The water depth of the base of the seamount is about 3900 m
and the shallowest depth is about 2900 m, thus the relative height is about 1000 m. The seamount
was surrounded by a moat with the maximum deep of 100 m. The basal area is about 160 km? and
the volume above the seafloor is about 70 km®. The seamounts have calderas, and the depth and
the diameter of the caldera of the largest seamount are 200 m and 2.5 km, respectively.

The largest seamount had been presumed to exist by satellite altimetry and gravity
observations. The relative height was estimated to be 364 m (Kim and Wessel (2011) seamount
catalogue, ID: KW-05846). However, the accurate estimation of such a small seamount is difficult.
We observed free-air gravity anomaly of about +20 mGal at the base of the seamount, and of
about +50 mGal over the top of the seamount, thus the peak-to-trough amplitude of the gravity
anomaly was 30 mGal. The gravity anomaly due to the seamount with 20 mGal larger amplitude
was observed compared with a satellite based gravity anomaly (Sandwell et al., 2014). Although
there are no constraints on crustal structure and rock property of the seamount, our gravity
modeling suggests that the seamount consisting of dense basaltic rocks was emplaced on the
lithosphere with thin elastic thickness.
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