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Oceanic Transform as a water inlet to earth®s interior
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The contribution of seawater infiltration along oceanic transform faults is
not negligible in global water flux, however, the degree and spatial extent of serpentinization
around the faults system remain poorly constrained. The R/V Hakuho-maru cruise was conducted in
early 2016, investigating the nature of these long-offset oceanic transform faults (OTF) as a water
inlet into earth®s interior. 1) Detailed bathymetry and gravity measuremen reveals the detailed
fault distribution and evolutionary process of OTF and a possigle density increase beneath the OTF,
indicating sepentinization of lithospheric mantle. 2) Surface magnetic survey is used to reconstruct

the seafloor spreading history of the area. Deep-tow mangetic survey across the OTF shows no clear
anomalous signature. 3) Major and minor compositions of dredged rock samples and their alteration
processes are studied. 4) Anomalous water mass is detected in deeper part of the OTF valley. Methane
analysis is now going on.



B X C—19,. F—19—1, Z—19.

1. MFEBRIEMEIDE X

HERNERIZ BT DK DDA RIS L%
ORI, HIEREHAZIZB W CIEFIZEE )
KFFHORMETH 5, <> MLNOKIL, 7=
EXVETHS THMEZBIMICEZ, AL
NOAEFERIIRELSHET L, 20D, K
T~ MRS T L— b7 7 h=7 A #i
ERINER DAL 2000 b 2 316 L. sk s
WZBWTHREREEZR-LTELE
Z bbb,

HEKERSE ORI, A7 L — R E2E T
Ty MR~ EEIND, LARAALTES
L— E N EDORERSTHAKL TKRB<> ML
vy Ui S, ZORRE L TEILD
KAIHENOUL A IA Iy DR BUKIEE)IC &
DX BREEBERIET) (=77 7> b)
[ZOWTIHE L DIFENMTHONTEY . Bz
IXEN TP fER [HEe i) 20T
B - B T R TND, —
K & MIERTRERIC A > 7 v N3 DD L A0A
LRIO T L— MTBWT, KD Tnwo) T8
T e v WmviAEn, Mkl
T ITEDEIITHA) LTHDDNTDONT
OBFEITEZF7ZZ L, vanKeken et
al. [2011]1%, L —hMICEFENDKDI B
TUDNHEREW) . 35%2)5 L ik, 28% A3 T 5
. 31%N Y VAT 2 v < MVICIEE
THERBLo, VY ATz v~k
JLTIRAKITE AR & L CTRERCE O I E
ETDHEEINTWD, LnLaens, Z0OkE
BCELOFEEIZEIZ L Do TEB LT, W
B2 > TEVIESETABADL Z L
[Ranero et al., 2003]%&[E4HE. UV
A7 2y 7=y MABRETHAROE, O
WTTITHIERINETICREDIAE N D KO I
INETHRAED ATV S AREMEN
B, DFED, U VRT =Y v =2 FLRN
EOWEE T, EOXIRIENY 2FF- T,
EOREMSCAEIL L TWAnE2EE+T 5 2
L, T L— FNDOKDEFEIER & IEREIE
BT D LIIRTRETH D,

VY272 v 7<= MVETKEEN
D LMEE LTE, FTURT +—LWE
(ENZFDOKRETH LW T & FL— D
A BERTOMTICE>THELLT 7 H
— T A A~ INT COMBRER D D, %
HTIL, BICHESR 2 FE%E U 7= Ranero
et al[2003]=<° Emry et al. [2014] DWFFEN &
D05, B T, MERCEERIOHE &2 D&
EA~D LR AT =R LADREENTWD
D@ (Bonatti [1966;1976]). HuEkFRFM1Y
BRI RITIZE A E, B, B
km \ZRSERBREENT AT +— LWE
(Oceanic Transform Fault, LLF OTF) TiX
MR ZRAKBPIREBIC B T2 HENTWND Z &N
HEE S 4L, RERBUEOAIERIC T 2 F 51X

CK—19 (Gtih)

MM T X 720 (Hacker, 2008) 128002 5
T Folr RMEEOEFHEEIN WS,

2. HHEDOBEH

ABFZETIX, ILARIATeRTOWET L— MZE
WTC, UVRT 2 v~y hAREDOGREE
FT, EOXIHIRIENY BFF- T, EORE
MERCA L L TW A EBII L, HERNER DK
DA EMBERICHOWT O A ED 5
ZEERBEBMET D, FOEDHIZ, KDOAY O
CELTCEERBEN I VAT —LHE
(OTF) KO BT, BFFERN A2 W
7o HERBR - LB 24TV, 1) Wi oA
2) WERUE R D434, 3) MERUE L 7 a2 A
4) MERCEARICRE O WA A2 B 52T 5,

3. MEDFIE

AWFFETIX, IEEREROTF THLHA > R

O~ —EL A KOTF Zxf4 L LT, WL

BN X DR BRI 2 R 5. WEY v

AT =T DWERCELOERE L KA Y #H 5

T D, BARATIZLA T O 4 A2 5N

THZLEEAEET D,

1) WrfgosAh « OTF X EEIITE L O W=
DELIKRTH D, KOAY ATHDHWE
DA & R L ORBEERERIZL Y
PR~ v B 7T 5, BFZEARIR B K
DFIFID & HBIRE O FhE 1 XN & % % |
Wi R IZ DWW CIX A ARHE O A D
HET 5,

2) WERCERDIAR - WERUEALIT R, B
DR T &SRS DA RN Z 5 2 &
M ERESEAIC L0 e eI O
JEN Y ZHEET D, Fio., KEWIERECS
RO FREME D 3 5 median ridge (1%1R) D
s A TS 5,

3) WEKCE LT R OTF Fih SHEeE L
T MEECE SR A VT SRR RS
K ORI E ZITV, MECE b 7 et A
LM B,

4) WEBCEAIZHE O PRI © OTF N
KIGENDOERE 21T\, BETRBIAY 72 YE)K
TARIEER R DA 2~ d, iz, MERUE
DOBE5T 2 i AEE B RO EREZ I 5 )
235,

4. MR

(1) &3

2016 4 1 H (27 45) I gean T H R
F] KH-15-5 &figicis Vv, d o o Ry
DERFNT AT 4+ —LWJE (OTF) Th b~
J—& L& K OTF & 7 /L= OTF & OVE 0 ik
(13° -18° S) BT, HuERMFE - (L5481
W2k L= (X 1), £72, YPIFHE CHEH
ZPEL TV THEGL O E )N
EFLD T O MEREN R T X VR H
S 77z, (AR RV C 55 S L FFSE
FEONONEM LT T 232 sy



THM ORI 21T > 7. (1) 43
WICB W TCESREED T — % % G L
Too () MAREEE O E G - BFHE AW
JEIEA A FEhE L 7= 1E0>, oD OTF Z T
9% Ui B AR ) R 2 526 L 7=, (3) OTF
FTEB L0~ —% L&k OTF NERIZH 5 &
F U (median ridge) Sk A EREL L7z,
(4) OTF WNIE L OBERET Dy raiimiz B0
T CTD-LHER KRS AT L 2P T L, ks
HOBEEIT-72,

(2) fEATRER
BoNTT— X &I L, LLFORMERSES
ni-.

A v FER R Z Y 5450 KT R
7 % — LT O IR 2 320 U 7o, Wig e
WDV =T A hDAER - EROFEARNT &
1TV, BUEZL 2 > TV AT (PTDZ) 238
TE L. [RIFHZZ DM/ NS E S #i 5 iE F
7 L— MEBIOB L EELE L (K2 1),
~ U —% LA NOTFCIE, PTDZOBENIFE,
HUBEEHIER O WA S0TFNICER D FE ST
median ridgeZAak LT\ 5 Z &AL MIC

ot

K2 <V —+t L R NOTFOMHAE () &
BE<Y MV T—F—B% (T)

4> DOTFJEL O E ) Fg gt b 2 5t L 7=
< MV EEBE LI EE~ v VT —
—HE RS (K2TF) | #i T OREMEE A HE
ELIZEZ A, 4D0TFD 5 b KO~ —%
L A MOTF Tl L 0 AR B 2 R 30566 R 0345
BTz, B B R SOV TRk oD 88
DA AR & e L CTER LT (K3) .

RERTEAL & B D SR K D IRE L A3 2
SNDN, —HFZoWEEiiva=4rKy b
2Ry M BD= Y MV L— A DOFENH
SN TWDEMTHLH Y, b HR)
JEVNVATREME HHFIR T X e, HEICHRT
FTH 5.

Gregg et al.[2007] Fig.2

n

o
5
A

ARMBA; _, (mGal)
o
T

%
S

-40 Ble

Full spreading rate (cm yr-')

X3 1HRDOTRIZIIT BILKEE &&=
<V MVT—HF—BEDELE (Gregg et al.,
2007) LARFE (GRE)

s b RS A S LT D B A AT L L HURSR
ol B ORIEC K0 [RIE 0 1E e 72 Y Sk
KEZH LN UTe, PERGEEE S I Fa e
WK C OBt ORER A TH S, Wr
J& & HEY) 5 T I OREKBLIND D 1X, W 7omE
{EORF IR ST, Dl & LB
DOAIET A~ U —& L & NOTFPECIEARH,
FAREEITRD LRV ERNbho T,

Median ridgen>»
VXHEEE MR DA AR
Wyists i, MEBCEIR
TIE7R W2 EDH S
M7 o7 (K4) .

2 Y b = SN/Y:
FEXHR T I L B
FECHEMA, RS
G T A~ G BT
FHC X 2 E I THFEM
R, S Blc—E ok
\ZoWTr 4 7 WY
NATEEND VIV
=1 2 OU-PhAEAGIR E
AT, WEERGR O
B X ORERE T 5 720 0 5L
F—H B, £, BREUTE A OB
B AT o 1. OTFITIS o T VPR MEH A
ZRER T HBENVVEI, RUTEWEEET
botm, —J., HULEE LR TE AR
P T2 R A B E DM & U fE 5 4




RN ERBRINCH ST T,

BAGRBHZ SO WTIE, A X ORER IO
LB RALARRL AR &2 K0 m B D 8 I
PrC&DFIEEZWMLT D72 ODFRBRZED
TN5.

5. LRFEERmE
(WFFERFEE . TR HEE e ONEEERF3E 41
=Y

[%nmnﬁﬁj{] (§+ 714:)
(D Machida S., Kogiso T., and Hirano N.,
Peti—spot as definitive evidence for

Ocean Science and Technology) Seminar,
(FAFFR##H), 2016.

Okino, K., Tectonics of long-offset
oceanic transform faults along the
Central Indian  Ridge, American
Geophysical Union 2016 Fall Meeting,
2016.

THEFAE 7, KH-15-5 [ JE\ LA 28 fi v

W EKRKNI AT 4 — AWE L UEETE
&) CIR13-18° S, HAHMERZERFE S
KZ:, 2016.

B, 79 7Fxy—V—, FTURA
7 — LWrE % #RY) 2 B B R <G A,
H AR ER R Blad A R4, 2016.

paratial melting in the asthenosphere
cause by €02, Nature Comminications,
2017. DOI: 10.1038/ncoms14302
Okamura, K., Kawagucci, S., Saito, Y.,
Matsui, Y., Takai, K., and Imachi, H.,
Hydrogen and carbon isotope
systematics in hydrogenotrophic
metanogenesis under H2-limited and
—enriched conditions: Implications
for the origin of methane and its
isotopic diagnosis, Progress in Earth
and Planetary Science, 3, 2016. DOI:
10. 1186/s40645-016-0088-3

Fujii, M., Okino, K., Sato, T. and
Nakamura, K., Origin of magnetic highs
at ultramafic hosted hydrothermal
systems: Insights from the Yokoniwa
site of Central Indian Ridge, Earth and
Planetary Science Letters, 441, 26-37.
2016. DOI 10.1016/j.epsl. 2016.02. 018
Kawagucci, S., Miyazaki, T., Noguchi,
T., Okamura, K., Shibuya, T., Watsuji,
M., Watanabe, H., Okino, K. fifi 17 4,
Fluid chemistry in the Solitaire and
Dodo hydrothermal fields of the
Central Indian Ridge, Geofluids,
11,2016. DOI:10.1111/gf1. 12201

(Fa%R] Gt 9P
O I+, Tectonics of long-offset

oceanic transform faults along the
Central Indian Ridge, HARHERKEXEF]
FEA RS, 2017.

MEIE T, RT o A7 4+ — LW LK,
WPEY V27 =7 OMEECEIER &
B -k - AW T e B R
—-InterRidge—Japan WFFEEE4—, 2017.
HIMER, b7 A7 4 —AWEIZBT
% MRS W DR OHETE, WEEY Y A
7 =7 OIERCEALIER & Bt - (b - A
W) 7" 1 A-InterRidge—Japan A4
-, 2017.

Okino, K., Mid-ocean ridge processes
and hydrothermalism along the Central
Indian Ridge: summary of past Japanese
expeditions, KIOST (Korea Institute of

(XE] GF off)
(PEEIY PERE)
Ok Gt o )

ORI G 0 )
(D)
R — hr— U

6. MFFTHERK

(D) WFFe s

B 48+ (OKINO, Kyoko)
HORRS: « REUBEMIZERT - 2%
WFgeEF& 5 1 3031313191

Q) Wrgesrass

BTH Wk (MACHIDA, Shiki)

THE TR - R ETRIsE o &
— -« LR

WF9eEH/ S+ 40444062

JIIA 184 (KAWAGUCHI, Shinsuke)
WEPERFIEBR RN - RYE - N A= B
Ze0r 8 - R R

e85 : 50553088



