FRORE RS WIS L R e 2=

Y Y AT =7 Ol ElER &
PRl - AL - BT ok X

- InterRidge-Japan WfZ¢4E 2 -

H B P294E 11 H27H (H) 9:30~18:30
11 H28H (k) 9:30~12:00

% T EURSARAGGIEI ST 2 s Ais
T277-8564  THERMATIMIOME 5-1-5 TEL 04-7136-6009
arv—J— L B— (EMZE) fujiimasakazu@nipr.ac jp
B8 e (RPN EWITLAT y-harigane@aist.go jp
BURF St GRAIRS:) tomoyook@kochi-u.ac.jp
REGBPERFFEATRG 1P 57 CREURERSUEEIIZERT) okino@aori.u-tokyo.ac jp

118278 (B)
9:30 SRR
9:50 HaDE

Jarzs L

Ty ar 1 HEEEREME MELEIXIVF—OMEE]

10 : 00 FS VAT F—LWiE LK

10:15 Controlling factor of oceanic plate hydration WL Wl (JAMSTEC) ftit
at the north-western Pacific margin

10 : 30 Resistivity imaging around a serpentine zone and il ¥ (bR
an outer-rise fault zone

10 : 45 WERCEE U Te o > T Vi O Mg s 4 v CElER)

Ty a2 EREKBERERN KORA LteRE b FRDOIEE]

1215 SPEY Y AT 27 OWRAHHRIC BT 5 TR GRS
TRIREVKZ R D1
11:30 MABAFED 25° S OCC IRIRTOLEIE « Z2HFH B ST CREHiZR )

11:45 TR —F A XK TOWHES > VORI 1 :

RERDIIRT — 2HEDETIV

12:00 7Y R —F A XK TOWHES > MVORKCEE 2:

SR EE & IR R O g

BE

tyrav3iK-BaRke TKEEREEIDEE

13:15 IERCEHE R D2 RENE © i P INRE L By ek (LR )
13:30 WS EVERIC 3513 % Fe O2RE) — il O 1| K EHET (BIRA)
13:45 HEPEIE DIESCEEICE S VIR & A v o = fldk WA B GHIEAZD b

14 : 00 HHEREVKRIC B 2 ERCAL/EI] O HiBR L2 HR RIRER (AR

I 48y CREORSER S ERTZEAT)

P 8%« sl it ORERS)

s fieE - Bl fBR ORER )



v a4 BERKRZRZZ SRS L&D I0DP BRI R

14130 LADOIEKIEZ B HE~ Y 7 F il O

N FE Gl R THEERS ARG

14 : 45 LR RIS %~ 7 < ikl), BUkiGE),
@SN S IODP Exp. 357 b5 DRIH

FRiEE Alre (RURRRE) ft

15:00 EGHBE R T D~ > LG HE SloMo ¢
KNV LAEED S NRHEIE i O Rz £ &

AN S GRRRA) th

15:15 IODP Expedition 357:
Atlantis Massif Serpentinization and Life

2Ptk (JAMSTEC) At

15:30 IODP % 366 it :
<V 7 T EEMERCETRH LD B S NA

tyars: EMDOEEN [EEREDOES & N
16 : 00 MO ZEIT 2L CADLIRUDELELS

il #hn] (FHERA)

NIET 55T (JAMSTEC)

16 : 15 HARDRE FdeRCaiRR
FIS /TR RIS BUF 2 BRI L 2SS

W b GESEFARFES AW th

16 : 30 WA T/ LT R < WERCA A A el

AR R (JAMSTEC)

16 : 45 RE. EBHE, A LE N L% V72 Shinki Seep
Field IZ 3513 % B HHiRAA DR & (b2 5 s E R

AP HE (R At

17 1 00 An overview of megafaunal communities
at the Shinkai Seep Field, Southern Mariana Forearc

Chong Chen (JAMSTEC) ftit

17 : 15 MERCE G & e
w3V 5RTE. BEER
17:45~ RAZ—Y 3V

RAZ =&
FLAW 7K (Shinkai Seep Field = SSF) FEF Ly = — D PR E

i W (JAMSTEC)

R HERK GRfRE K7 th

AR—=2FT 4 F T A b Fizh SEIERIC BT 2 2 MV AL AEDZEHE
—RHTHIKA T A M E BRI LD A D AT DN T —

wilH A A th

FAPEA > RPE##sE Prince Edward Transform Wifghh A D A S DZEFAEH &
EIKSEY)

Rl g2 GIRk R ) th

Jatk - PAPEERTIC B 2 DA D AED LA B T —ITHd B /KDL

ey Hz GRIERY) it

BRD A S AEIT 0T 2 WA PE BT W ORI S A
=) ME BB R BH D5

SiE JERE GRRORSA) i

A Y FEETORRE T ZHIHRIHIC 351 2 KRED 5 [ Z LRI U L HgIEhi A

PIA T GEAWIZER AR

e M O A B A DIERUAEIC K 2 SRR &
HEHFERD [ RENMEIS DWT

B 7D (JAMSTEC) 1t

T VAT & — LWIEIC B % Hilig S S i O EIR OHEE

wI R (RS

The magnetic signature of ultramafic-hosted hydrothermal systems

Florent Szitkar (JAMSTEC)

EARR SR BT R 2 ) Y AT 7 DIERCAE

R B (MdttiiE2er / BB IR ABER )

AektE Ay o Vil 513 5 N2 UTeh A AE ORI G T

B Hh3E T GEZEBANEGHIZEAD i

LAWK CHIET 2 F L= — O EVIBHENK & 7 D2k

18:30~ 3RI|E

BB St GRAERSA) At



118288 (A)
9:00 FRHiE

tyave i AR—VAT4AFITAF

9:30
9:45
10:00

A= — Al 71 Y = 7 b ChikyuOman 2017 Legl ¥

i AR GIRRZ /JAMSTEC) Ath

A= — Al 7’1 Y = 7 b ChikyuOman 2017 Leg2 ¥

EM spd GRRERZ) fth

HERA A E DBVKIGES
FR—2F T 4 AT A MBI B RO SEAONIZH S

vy a7 Bl -l - Bl

10 : 45
11:00
11:15
11:30
11:45

DHE R OREAIEIANE % M I ErEH

R ORI GIRER) th

Tpiler 324 (JAMSTEC) Ath

SRR B R 7z FiERahis b 5 7 ORUKIESEH]

P AT CUNRS) ik

HUBRAE AT I LD < il b 5 7 OBUKZEEEH]

be WH CUR ) i

IODP Exp.352 e - /NSRS DK L1 D 5 A U

A% R (ERAY) b

IR OIEAFHERIE ED X SIS L TR 500 ?
- VTR T TOBMEREB I AL -3y -

B A (RS A



011

T URT 3 —LWEE K

Roll of water along long oceanic transform faults

HEERF (GRRKEH) *
OKINO, Kyoko (AROI, U. Tokyo)
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Controlling factor of oceanic plate hydration at the north-western Pacific margin

G. Fujie, S. Kodaira, Y. Kaiho, Y. Yamamoto, T. Takahashi, S. Miura
(JAMSTEC), and T. Yamada (ERI, Univ. of Tokyo)

As a part of global mantle convection, water is transported by subducting oceanic plates from
Earth's surface into its interior, and the degree of hydration of the subducting oceanic plate
determines the amount of transported water. In subduction zones, dehydration occurring within
the subducting oceanic plate induces intra-slab intermediate-depth earthquakes, and the expelled
water leads to arc magmatism, promotes metamorphism, lowers the slab temperature, and
consequently affects interplate coupling. Thus, the degree of hydration of the oceanic plate
before subduction is key to understanding these subduction zone phenomena as well as the
global water cycle.

The first-order control on oceanic plate hydration has previously been considered to be
hydrothermal circulation and alteration at the spreading ridge. Recently, seismic and
electromagnetic structure studies in subduction zones around the world have revealed that plate
bending-related normal faulting near the subduction trench also promotes hydration of the
oceanic plate[e.g., Ranero et al., 2003; Grevemeyer et al., 2007; Contreras-Reyes et al., 2008;
Key et al., 2012, Fujie et al., 2013]. Unlike hydrothermal circulation near the spreading ridge,
which is confined to the oceanic crust, bend faulting near the subduction trench can potentially
cut across the entire crust and reach to the upper mantle. Thus, if bend faults act as pathways
for water penetration into the mantle, the amount of water transported by the oceanic plate
might be much larger than previously thought [Peacock 2001; Faccenda 2014].

Bend faulting shows remarkable variation among subduction trenches. However, the actual
contribution of bend faulting and its spatial variations to plate hydration remains poorly
understood because plate hydration is affected by various hydration and dehydration processes
from the spreading ridge to the subduction trench and isolating the contribution of each process
is not straightforward.

At the north-western Pacific margin off Japan, the old oceanic Pacific plate is subducting
beneath the north-eastern Japan arc at the junction of the Japan and Kuril trenches. This is a
particularly good place to investigate the contribution of bend faulting to plate hydration
because the same oceanic plate is experiencing different bend faulting as it subducts at each
trench. We conducted extensive seismic surveys in the outer trench areas of these subduction
zones to compare the structural changes caused by bend faulting between these trenches. We
found that structural changes caused by bend faulting before subduction differed distinctly
between the two trenches and were well correlated with plate hydration after subduction,
suggesting that the bend faulting controls spatial variations in plate hydration in these
subduction zones. Differences in bend faulting are closely related to the angle between the
current trench axis and axis of the ancient spreading ridge. Thus, we propose that this

trench-ridge angle is a major factor controlling plate hydration.
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Resistivity imaging around a serpentine zone and an outer-rise fault zone
Hiroshi Ichihara (Nagoya University)

Electrical resistivity in the crust depends on pore fluid and clay minerals. Thus,
resistivity imaging by EM observations clarify the fluid distribution in the fault and fracture
zones (e.g. Ichihara et al., 2011; Naif et al., 2015). In this paper, I introduce resistivity
distribution around the serpentine area in the northern Hokkaido to discuss the relationship
between serpentinization and fluid. Then resistivity distribution in the outer-rise area off the
Sanriku area is discussed.

Around the serpentine area in the northern Hokkaido, we estimated 3-D resistivity
distribution based on land magnetotelluric data. The estimated model shows low resistivity (< 3
ohm-m) in the serpentine area although borehole serpentine samples in the same geological unit
is not low (30-1000 ohm-m) (Okazaki, personal comm.). It may imply that serpentine or it host
rock can include high amount of pore fluid.

The resistivity distribution off the Sanriku area was estimated based on EM data
acquired by OBEMs. The resistivity model shows that thick low resistivity layer in the surface
(~5 km from ocean bottom). In addition, the thickness of the low resistivity layer may become
thick toward the Japan trench. If this trend is true, the resistivity study supports the hypothesis

of fluid inclusion and serpentinization with the developing of outer-rise normal faults.
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Seismic velocities in serpentinized peridotites

¥ T (BWR)

Tohru Watanabe (University of Toyama)

FERCE 1L, HIBRINERIC 31T 2K Ds Rk & U CEHEE&ZE 2 F7- LT\ 5D, HERN
EIZ I 1T DK DIEER % BRART 5 72 DI iX, HEFHEINIC X 2D~y B IR EA
NThHDH, OO, WEECEOHEREHEIZET 2B N AR R TH D,

REALAIZIE, FELTUF—=FA N, ZUVEAN, TUoFIATA4 FO3ODERENR
HD, EOMERCAE, BFEHEITIEIE MgsSi,05(OH), TH Y, 74 Fx Gk —
M= xv U haG \EEY— 25725 TO V— b2 EAMEL LTS, U
— XA MIMEEA (<300°C), 7 F T 7 A MIFEIREME(<700°C) THH, 7V H AL
TEZEHTHDLEEZE LN TN D,

V=4 s zE RIS &7
F AT A b EECEIBIEECS &%, FRIC
Fp o e B HE ZR7, M UEE (FT
KERCA DRFEYR) OGE, EiRAERUS 1T
IRAMESCAE LV L P, S E BICEET
5 (Watanabe et al., 2007), F7-, {KiEH
MR A IO S AREICEXTHEFICH
Vp/Vs (£721x@mA 7T Vo) 240

(Christensen, 1996), miRRIEHTE D Vp/Vs

FIOEAEE HEVED LR, LTeh -
T, B S A7 R A IR 5 5 AT
%, HRETHHEBOIREMELZEL,
G172 2 A 7 ORERCE O E L g Uit
X722 5720,

ERAERCE T, RWVEEEEE DO b DL <, BE MR GEE R M2 R T,
X, TrFaTA MR OEMBEINCE A DOTH DL, T F T T A NEHKS
Fa O P I X TO > — RNTH< (8.9 km/s), TO ¥ — MIIEE I (c #ih5)
TV (5.5km/s), EDZEIT 47%I2H K5 (Bezacier et al., 2010), [ iE 2 b DIERCE
HCIE, 7oF 74 MO c i FAEEICEEICEST AR H 5, FDOH, P
HE N SIS I TR M L BE R M & CRERENELLOTH D, mEEIZIH
S>TEHLD S WIZiE, MWREEGHENET D, Zhick LT, RIBRESCE X, &
AZ X D EMBLHINAE LN, RIEEFN2EE 27T HORL,

ERAMERUE DI SN D MEETE W Vp/ Vs NELI SN TV A IGERH 5 (B 213,
FBH . (Kamiya and Kobayashi, 2007)), Z D&\ Vp/Vs 1%, BMEEIC L 2 R M %E
EERLTHHBTERY, 2O X5 REIRTIE, WREDNEHUE P OZERIZHFEL T
Vp/Vs i< LTV D HRENEDR & 5,
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A role of deep hydrothermal alteration on subduction initiation
within oceanic lithosphere

FAR— (FEX)

Ken-ichi Hirauchi (Shizuoka University)

e & H R RLIRE, HIER CIIh yg st O & MEE T L — b O TRAA B D3 ke L
TR S>TWD, HFHiIlZ T b— MR LARARE MG T 572 D%, IWAABZBREIT 5
e LTOFRRUFENPSOIMLUHELAN 2 2OF L— s ORICE T 5 BRHEH 2T
LOVLENDD, TNETOHMEET VICLD L, 7 L— FEOFEBTRERE T 30
MPa LLF TR T 7 5720y (Toth & Gurnis, 1998, J. Geophys. Res.), L/»L., ZiLE
TOBERNERERNSESNT- WET L — MO TEEREE A TH DA D A DEERE
Hlds L OB Z W% & RO BIEEE 4 K& < ER>TLE 5, FFlZ, v~
NVOPETREEITIRE (DF VIRS) ICRKFET D729, 2 DOERAIOA s (Hfatk -
FAVEERS) OFREEITA) 1500 MPa lZ BT 5, LLEDZ &b hAAALBERIRFIZ B W
T, Mtk - PEERAL O 7 L— R OWTE R A8 2 HHE F S B2 5ED X 1 =X 4
DENNTWD Z R TFREEIND, ZHVE TIZ, 1) LT DR (Bercovici & Ricard,
2014, Nature) . 2) BFIFEFR/AKE (Dymkova & Gerya, 2013, Geophys. Res. Lett.) . 3) 7"V
2 — LD L5 (Geryaet al, 2015, Nature) 72 E DA T =X APRB I N TWDHN, KE
H— 72 BRI DAL TV ey,

Z N E TOMFZEMIHEFIC I T E S - E A CYEEE ORI WES L — b
DILFFIATD N T AT 5 — LECW AT 2 o [BEfFoFE] #FIH L TEZ 7
AREMEA R LT D (AR, 2016, ki), & LIKRZD X5 eaZicih- T L
— MEE TRET S L. WBKTO HO &~ MVEA S L CHERCA 72 & DE K
BT R S D & TRIND, —RICEKIEWIIMOIE ST & bl U TR EEETR
Erzbb, WEmEL K TIE3@x2352 L TabHNS (Moore & Lockner, 2004, J.
Geophys. Res.), L LN G, WHET L — MESIZBWTED X 5 LG =
DN EDORREWREIRE DS FIZHGT 500 >0 Tdb o T, £ 2 T,
i AR AR E A DL BUKSE R CO N LA B AEREOBEEIER 217 -
T2o ZOFER, WEET L— b ONett - MBS T DIREIENSM (FJ] 1 GPa,
IBIE 500°C) FIZBWT, DAL ASEREIO SIS 13 5TIE (y) OB L7zR -
TELLIETT2Z RN bhrole, ZOEBIEET, v MVEOMAKBISEIZHE -
T, WAEZERETDRATNRSIEEDER SN EICERT S, S5, y=41C
BT 5 BTG D IX BT B (y = 10°-10°s™) DX FIZ L7223 5 T 250 MPa 7> 5 40 MPa
B BERIICAR T L7z,

PLEDOEBREFIL, WET L — NMESTOEA - KKIEN T L— MEOGRE 23 L <
KFIELHENRAD=ALTHDZ & %/R-BT 5 (Hirauchi et al., 2016, Nat. Commun.) ,
KPETED Romanche BrfEg i, SRS 25 20km LA RICH XS N T A7 +— AW & L TH
5i%  (Abercrombie & Ekstrom, 2001, Nature), =D X 9 72BN N T A7 +— LW E
T, v MA~OWKROIRBIZER LA EEte 1570758 DRSS Z
CICED, MET L — NORARIAHR D AR R T L oIk b LB LD,
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Peridotite deformations and alterations at root zone of the 25S OCC

HHHEMN, BEHT ', KEAITE RTEMRE v+ VR HAEV?
D) RIRMSKRE, 2)&RKRE, I ERKE

Y. Soda™, T. Okudaira', T. Mizukami’, T. Morishita®, S. Wallis’, ('Osaka City
Univ., ’Kanazawa Univ., and *Univ. of Tokyo)

I - A K TR D A D PR & B AR L 7o AR I SRR 72 Oceanic Core
Complex (0CC) DR Z ] H2MZT 5 95 2T, 0CC EAFRFIZIFE T 57 % v F A
NI OEAERITEETH L. oW LI ailBHE, 4 v FiEr RU A2 ZHES
B EE D 255 Oceanic Core Complex (0CC) (Kumagai et al., 2008) S ELHLL 7~
LOTHD. EE 10cm L FO/NE2RETH D08, FOLEIENA S AHOMEE, 39
ZESELTWD., AMINIIEAICEELTEY, REOMmMIT NLEIANS 2K
B LI HEERENRDB DN D, DAL ARSI, DALAA, RIFEA, AERANG
5. BT e a2, b (Mg ICELERER) 254, HEEIRE OB RE
e L BICEET D, ML FERIE, A D AT X Fo S 90-70 & K& IEH 0%,
HEREROBEANC LV EE L2 2R LTS, A Al Cric8hbo L,
BERWVWLONGFIEL, BH X702, bEEHIIET D, 7B LAY R, Cr
EFelCEARE 7=y hrmr~vA MIEELTWS., 7adng ME, DALARE
L COMAETMMRZRFRF LD EHFEL T RNWDOT, BEIZLD2HDTHD.
HIDERD A B ABTR DAL AR, FRRPOR—T7 v 7 727 v 7 7241
WA LTS, KEDITEEAHRI 2R 7 O 0. 1mm) 2B 508, EMICE & D
TEN, Ry 7 OEAPMEAL (0.0l mm) LTWDZERHD. MRS AAIE
R LEERELZ 232, R THEERNTH 5. R MSIT, HEIHELEL Aoh,
B ABAIZRIEREZ LT . fRHA (BRIcEE b Tnd 220 1E, &
FIFEREEISEMIZEINTEY, DALAE~YA BT A MBI 2MEEZ 72 LT
W5, 7uaang ho—EiE, DALAADOEEREEOMREEZRL TV,

DA S Al DG ITAL % EBSD THIE L7z, HKIE I~ P A D AEIC—RICHA
535 A type (Jung et al., 2006) 7 77U v 7 X2 — %Rk 1L, MRENIX A type
DFRNT 7 7V 7 R%— % md . MRLERES fm N ColaldsEho /34 (IPF) 1%, A type
T 7V w7 TSNS T RYKR[100] (010) LEH XF — 2D, £, T Ol
i & BRSO BIRIE, STRNC X AR FOEERZ R LTS, 51T, ROk
AL & HEREER D CPO OEEFEIX LR HIT WV BIRIZH H. 245 D Z L ITHRIET D CPO 3812
2N, HRLZEEAL 2 U — 7 LRI R DR EIC L AR LIS TRV I L AR LTWD
(Prior and Wheeler, 1999 72 &).

KRBT, 0CC T 4 v F A METEEHR COHEEEROBA LA LD Z LR T
X 5. PEROMIETIX, OCCIEH DA B AFEITIL, CPO DFFUVVHBRI A B A A D HL D
T, T OB TR ARTGFET DI )V —7 ThH D & ST 5 (Jaroslowet al.
1996 72 &) . RKHEHTIE, DADLAADEBE Y UV —TMoitis UV — 7 ~OBITiHEN
REER SN TV D AREMEDN B 5 .
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Serpentinization of oceanic mantle at outer-rise regions 1:
Models based on experimental data of permeability

AIWWARR, BILME (RBRFHIRERE Y RT L)
Ikuo Katayama, Kohei Hatakeyama
(Department of Earth and Planetary Systems Science, Hiroshima University)

T U— FOPFIB D ITER T 5T v F—TF A4 AWiEIX, ZOEIROEI DK 20 km
WZEEL, ZOWRBHAEEE CEBLL TWDI ENnDL, BiEhWwiakRn~r MLET
1215 L TV D AfREMED SV (B 21X, Ranero etal., 2003), & <2 B~ hLICER
bOWEERX, SIEBICE S EWERO Z ENE L, WA FICHO LT\
W, BINCLDWAKDIZEEZHL, WBIBWISHAKR~ Y MVETRET D L, KRl
KV EERCE 2T 508, MEECE L OEITIE, BOSHE & OB ATER~ D K OS5 D
ELHMmBEVWT mE 2 THEIN D, KEGKERIZ LD &, MEECE O BOSEE T
72O, £ < OB, RIGHIFESOKDOMFGEE R < > kL TORERCS (b % il
¥ 5 EEZ 5N TS (MacDonald and Fyfe, 1985), & 2 C, fi7=H D 7 v—7 Tl
RFFADE L LTI, BBECGEOREFRZFERETHEL, TORKRICESIZT
VB —F A R T OWE~ > NV OREREE DR Y ZREE L TV 5,

AEHE LCiE, BEMEICET HIERCA L~ U 7T SHE R Ly DI X D RIS
NTMERCE Z W Te, Wiy, V==X A Fe 7 UV EZ A EERE T HKIEREE
WA TH D, ERITILBRKPICHEREB SN TV D REBNEES KRB Z AV, [KEER
BIECKVREREZ RO, BECEORERIZT T L > TRARY, [KREETIE
107-10" m* OHFPFHTH Y, [EHOHME & BITKIRLY T v 7 DSEE & RE R ILH
LI H D, TDT, WEEALDOIRN Y PMRBRICKE SN 5E, £SO
MMOEVIRS & & BITMERCEDIRN VIR ED Z LN TRIND, £, WEHUS DR
EIIKOUAEEIZ L A T-ORRIKE T a2 TH Y, MBIV O KOG IR %2 100 7
FELT5LE (ENS 100 km DX %7 L— FEE 10 cm/year THI - 72fH), i L~
¥ VT ORERCE DR 0 IZ AT 800 m & RFE S 415 (Hatakeyama et al., in press)
ZOEHIRRIEL D BZYDE D 0L, EERE TORERUS O IR R E & R
BIZL DB L ODREN VBRI R TH D,

MacDonald, A. H. and Fyfe, W. S. Rate of serpentinization in seafloor environments.
Tectonophysics 116, 123—-135 (1985).

Hatakeyama, K., Katayama, ., Hirauchi, K. and Michibayashi, K. Mantle hydration along
outer-rise faults inferred from serpentinite permeability. Scientific Reports (in press).

Ranero, C. R., Phipps Morgan J., Mclntosh K. and Reichert C. Bending-related faulting and
mantle serpentinization at the Middle America trench. Nature 425, 367—373 (2003).
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Serpentinization of oceanic mantle at outer-rise regions 2:
Measurement of elastic-wave velocity and its application

BIUHE, IR (RBRFEMIRHRE T AT LEF)
Kohei Hatakeyama®, Ikuo Katayama
(Department of Earth and Planetary Systems Science, Hiroshima University)

LIZC®IC

I OWEHEBRIEEN S 7 U X —F A ZFEEIC I W T~ > N L O HIEE B3
FLLIETTDZEn@iEshTnd, ZOHEKTIX, 7% —7 4 XWikEn bk
M~y MVETHBEEND 2 ETHBCAERERL TS MR TV D (e,
Shillington et al. 2015), FA7=Hi%, MEAUE DIRERICE S T U X —F 4 ZWBIH VO
FERCEILET VA fRE L, WIEIE W OIS DL Y ZHEE L TV % (Hatakeyama et al.
in press), AWFIRITHERCE D22 R K N BR/K DN F % B 8 L 7= ik E 1 o[ E 217
VL B S D MBI G D T U X — T A R COWEE~ > MV ORERUE L &
FHREE LT,

2. ZBRAR - FE

FEREEHI I 2 DRI U 72 ERCE E i~ U 7 R, b2 DS OWRIE ) b
WENTMERCEEZHEA LI, ZhbOREFOD v T vfm LA IZITesea (U3 —
AN, Z7UYEAN) ITEBRINTEY, BECEERITIFE 100 % Th 5, 22T
SAREHIESRIE L. KEEICHWT 03-24.7 % D% 7= LT,

FBRITR G RFRE OB RNE B KRR 26 U, e EE T RE 5 v, 4
WeH 2 MHz O IESLH &2 HUNT 5 70V AdmiEn bRE Uiz, EBX, £ shic
FBUWTEE 200 MPa £ TOWEZITR > T2, £ D%, FEZ RKEITHLL L., MK %
HEAN LT E KRS B W TEE 200 MPa £ TOHIE %38 L CTIT78 o 72, BB AK IS It
KEMHA L, BBRAEIZS Y PR 7% HWT 10 MP T—E 214 L 7=,
.EBRKER - BE
LSS E O EFE 200 MPa (1280 TP I3 1T 3.63-5.40 km/s, S 3 FE 1% 2.08-2.99 km/s
DOEWEZ /R LTz, £70. ZEBNEOREHE EHEENBWMEM 28 L, Z O[EEIZT A
U —@RfR EFAFMTH D, GARSEMED P JEGER X, RSO E L HIKEE T T
X411 %, EFIETTIE 1-6 %M L7z, PEEHEOHEMIX, EMAKTHIZIND
T CTAREOEFEMMERNEIM L2 E2ER L T D, S AL, ZERR MKV
BFCIXIZE A EBAER A O Do 7o B3 ZEBEED & O TIER 6% F2E O IR T
DR ONT, SHEHEDOIR T I, MWIMERICHT 2 MBEKDOIFIT/ DSV, 2RI KD
GENT L TREDBEENEIMLEZZ L 2EHRL TV 5,
4BRER L DL
FATHFE CIXHLIR S COERFERICESE | B LORELZFMML T DI8, &
KA T TREA DK 7 S D & RERCE O B EOEFE I3 A TN 2@ mICH 5,
ZDD, ZTNETORFEIZE S LHERCE LD A S 0 13/ M FEG LT 5 Alaetk
< BUIRE R &bl 21003, AEBRFEREZMND HRZYETH D,
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Variation of serpentinization: Petrological evidence

g R (I LK)
Toshio Nozaka (Okayama University)

WEACEALERIC L > TEL2ImMIL, I, 7oFIFTF7A4 b, VXA K, 7V UK
AN, TN—AG, WL THDH, Mz T, 7=V VXA, Jar AT v XA b,
A, Bef, AAZEZA N, 8k, $h—=v 7 Abilb®)  SBEIW e EE2ED 2
LI BB, INHD L EDOIMMAEDENELT 5 0E, ECALIEH OIREE,
UGB, BET 2TV T 44—, KOERk, WA AE DR IS LTk
F5, LIeo THEATFIICHR—LAERREZHOMNIT 2 Z &Ik o T, MU EIE
MOWERR) - (L FRRMEEHEEST D Z E DB FREL 2 D,

LU G, EEEOE Z AECE OEAFHIMFZRILEE Cidev, R oOEERIEIL
Mo 7 N— 2%, BEEEREAEY, SIS EPMA TRkAIFTRE7ZR A XLL T OIRAE %
WD S LMD BRI =06 ThbH, ZOXI RBHEISZwmRT 57012,

FHRUR DO EUF TR T ~ a7 ERRC OGNS, ET-0MOREE I 2T
ko’C AR DB DN T IERCALIEH O TR O fEIT HiThit T\ b, =
DX I U THAEL, G IIERIT—MRICRIF DR 5 EHOBBZ R TEITT 5 b
DEZEZHNTND

MESCEALIE R O 8 A FROFZEIC OV T, B (2012) T &=, ARNIE, ZD%
DOIFFEFH L DN D a T BT, S LER O ZBEBEE T VIC O TREEZ A D,

SCHR
BRI (2012) RERCELAERIC I 1T B KEDIRAEITHT B A8 A FHIHIHRI S
EAPEET: 41, 174-184.
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RERCELIER I T 5 Fe DEE) —EHCA D&RE
KEmMT (&RKFE)

<2 MV D AZE EKICERTIRIRO SIS X D MERCEEIERIX. MEEO~ > hVEKEE
W) Dy il o ARIE FE DB IR DHERL & W o T2 B A/ R 7 B b7 T <. Mg X° Fe OIRREZ L
Lo T, MRICRF AL EEZE L ST 2 ENMbND5, FTH Fe OFR{LIX, HyS X
CHy ICE TRt R BOK D AERIZ T 5 U, BEIED AR A 18 U T A ICRBENE & A 2 H 9 2R
Lo TS, BERCA (Serp) I A B A (OD)RF T HEA (Opx)IZH T Fe iI2Z L <. REID Fe
B D TN — AR Mg N E R S5, Lo L, IT4E, KVEEE SRy ORERUE 2> 5 Fe'
Za R DT ENHER SN TE Y, DADLAAHO Fe OYEEHH Z LN TE HIEHA D
B ENT AR T & AoV, VEEEESORE RIS T 2 MU ITII B ORRDS TR T & MERUS A
FOS# & U TR DAL 2B L= Z L B HEE S D, TR T LS <o B s FE 1
JEERC pH. BA(LIB CIREE, WK-E AL Wo o fix REHRIC L > TELT 5, MERUA D
BUKEER S AT A& PRS- 01201F, 2 9 W o BV BREE D258 125 U T Fe O%Hh % 3t
AR T EMEEII/R D, £ T, iEEOBOKE H LTS TS i ERUE B L O &
pH 5t D KEAFEBR TH R L 72REHZ DWW T B O Fe OB OEINIRBICHE B L Cig
Hr&177e o7z,

g > RPEVESE. Kairei 2UK 7 ¢ — /L R (FHRAED) O TERILS N7 IERUE O FLEE D & K
L 2ODKEAT — VU NHARIND, F1 AT —1L Opx DopfiE (NAX A Mb) ZHE,
SiO, iR IC L 0 B & D Ol+Si0,—Serp+=Mgt THIE DI Hiv, Mgt N8 BIRICIEET D, B
2 A7 —TlE, Serp 75D Fe DEEMLIZ L > T Fe lZZ L Serp & Mgt 23k H L <138 BRI
EUTTWD, MhEE XAFS (2L > TH—AT7—T® Serp (Serpl) H D Fe OENARAE % Kt
L7=& 2 A, 1E1E 3 i T Ferri-Tschermak %70 & L TEFILTWVWD I ENGholz, ZTDAT—
VTIE Mgt JERL & B o TR DR ITTR R IEF T o 72 L HEE S D, Serpl B2 AT
—? Serp (Serp2) ~& Fe & (BADIREEICHOWTIIRMED) I L, T~ 227 han
BAEREIE N Y Y —F A MOESL BB HEABRND, Z D AT — TlE Serpl D Fe¥' n b
JERNZ £ o T Mgt BAE U7 mREMED G/, VY AT =2V v 7 <2 MV ORBIZE T, Eid
DEAW e Mgt B A B X D BERBHDHTEH I,

Fe' IEKCA (Serpl) IXRMMNICAELTTEY, AAOKMEBILOENE L THEHETH D, £
o, W7 37n oA XOLAEHMEEZ R L, MERDRSBZRELTZEEZXOND, LrL,
REACH DOPRAER L 0 b SIO ICE IR, HAMR T~ OH Ny R L MR Ziekcn &1
R DI TR AT T 5, M7 A0 Y IKEEIR Z -V TZKBVERO ARSI Sio, IZE T
Fe’ MERCA AE U722y, FeP I3 4 Befr Tdh o 72, Fe' MERUH DM IR & BREEIC L 5 Fe DR
NZEENOfEA R RO 55,



0 _3-3

WBHEEOIESCSLICHE S MEBE & 2 v ¥ = ik

Mass transfer and development of mesh texture during serpentinization

A B (R4EKR), K B GRAER), #& BETF (ERHH).
+B &5 (R4LX)
Atsushi Okamoto (Tohoku Univ.) , Ryosuke Oyanagi (Tohoku Univ.),
Yumiko Harigane(AIST), Noriyoshi Tsuchiya (Tohoku Univ.)

Wrza-=C m T I3 DETEY VY A 7 = 7 OMERCAELAERIL, HERNE O KBS, 1
FEEDAMB DI, EARIAHHE OB AR ERx RBZIIREREEL 52 5.
B, MEBCEIIERICOWT, KISFERR, RIROFER, 7V 770 EOMFRIE I
D LN TWNDD, EYHRISEEIZOWTIE, £ L Do TV RW. HEEEED
FERCE I E B A > ¥ 2 MR ET 5. ZOMBROREIL, (DFRY I 2ES
EolzEnTnwT, @QREHEE (27, VA, " Y) 2FFoT0HZEThD.
D &9 I REPE IRk, MEBCEMBIER 23 EH BT Tisochemical | 7ZRERHE CiETe T

i@< S EBE 2 5T~ 7 0t AN TN D 2 LA RIET 5.

MR L LT EIR D ALY R—=Up f v by M T4 MZIE, Avva
FAEDBEL TV D, Trxld, ZOX I BREAICBWT, FrERY72 Al REEE
ALICETaT, ALIZZLWY A ALICETRA V) 2o vy 2 ilke A
M L7, AL &I, 6IR OFa, BA) oEFZEm< o TWnD, 20 &)
RILHRBENE A > ¥ 2 MEROBRE BT 572012, DALAAREAD 5
R AEALEERS AT LTHBWT, 230°C, fMMERSETEMM (KE 332
H) DOKEERZIT- .

WA S AA=FHEAABER D ORBEZIS Clo Ko OB & fifhr & = A, B
MO L AT, 1A (Al 23 ERWV)-TNV—ZfA-5 732 F A4 FEWn
9 isochemical ZRRUGAHEITT 2 — T, BEFRATUE TlE, Al-HERCH & D BEDO YR I A
F B 725 Si-Al-Ca IGH OFENHER I N, Si 7r b (ZA—FAHEE) 1%, Al
7uy F DL SFEREHEITLTEY, ~7 2% A MEREIFE T 5, £/2. FEHF
R 72 UL, isochemical FEIIZ ISV CTlid, MRLOIERCA D NA B AATE D IZH S
(Xo TR L TWDDIZR LT, ﬁﬁ%@AkF&E’iéﬁﬁﬁ%i HLebEon
ISR DRLT TR ZRREIZIE L TR Y | B Al (F.OE D, AL ICE Teflk 1, Al
Kibwﬁﬁllmw”‘ %ﬁﬂD@@%%L#%%LTMtNﬂNﬂﬁﬁﬁm
ZAAER OHEITITHE D TR T O Al BEOEICHIEL TWD EBEZBND, MO
i« 2RI 2T L7oAE 2R, A v = flfkiL. £7°. isochemical [ZHTVVIRHE T i
DHEFT L, ZDO% AL 7u >y MREEL-0BI, WALESMAIO 2 J5 [EZ & B A3
TLIZZ ERHLNT -T2, £o, NRI~EITT DR8I, (G EIELRE—EDE
G THD Z Enbnolz. ZO L) IR O Al JBEEALICIS U@k oz
BiZ, A1-Si$BRDIEARIC &> T Al DIEENEL o 72/odTh A H . KEGEER DA
FRITRIRO LD LI EFIZLLSBTEY, KRTHHFRICUTY isochemeal 72
mﬂE,M@%%ﬁ%@éﬂé%%%«k%MLt:k%%%bfﬁé.M@
Si &3z, BB EENDHTHETHY, k-~ MR E £ 72 B
mimﬁféwgﬁﬁ%m%mﬁ@bVH# 2R D AR B D .
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Geochemistry of serpentinization in seafloor hydrothermal systems

PR (A K)

Kentaro Nakamura (Univ. Tokyo)

IR EK R T, WPERER & K & O CRHIBL LS AR N Er I =
TEY, FERMERE RE L OMOEBERYWELRROS Lo TWD. Z OWFEEHUKIEE)
X DUEE~OWE DAV X, HERSE 238 U CHEERLAR & M ERBE DA BIC K E
BEBIIL TS EEZLNTEREY, ZOMINIEE RS ZOT —~D—>2 L 72
- T & 7= (Elderfield and Schultz, 1996; German and Von Damm, 2003). % 7=, fEZKIE
AL CH AL S NG RRICHE D 22 WVERER X, WEEVKRICH T 5 K-S A ABAERN

MmOl & bEBERBERRO L 2T T LD L LT, 2 O EFEOER Z4E
¥ TV % (McCollom and Shock, 1997; Kelley et al., 2005; Nakamura and Takai, 2015).

b EEREIEBUKR Th 2 P RIBEBKRDOZ X, PREEZIRE TR
w@%ﬁﬁﬁﬁﬁﬁ IZLWERAEEZEBELE LTWD. —JF, KRAEHERRMEER & O
FIEE D HFEEIZ I\ T, ST O — 61 ﬁm%hfﬁ LTS Z LR X
nTnb (Lagabrlelle etal, 1998). ZDO X972 T TIE, DALAEETRANETD
I KIEE N o025 Ty D (Charlou et al., 2002). Z DA b sz R A K& 58,
KDL S T RFB DO —DOMKFEERHEDLZ I THY, ZHIEINPALAEICEEND A
S AAE X OMEABNIERCA~EBET DB, 2 lgkE b L CKERITT D IS E
ZOKFEERAETHEDOTHS.

BREOWIETIE, DALAFROBEHTHIE IR TH-TH, WICEXRAE AR
HLEELNLTWD., 20X HRBICBWTL, BUkiInAbAda bt KG LEERICERE &
RIS LT, KA & Ot LT ITh /u O ERIRT D & ) EHE R RS R A %
eEDEBEZLND. TOXDRHROZERMT, HEilig LilE —KEEB XA L
Woa—KESTZ T D BIE TR TE W, Bb o 2 LFROBOKCE b > T= S &
O DOEE S % PEAH LTV % (Bach and Klein, 2009; Nakamura et al., 2009).

T, MRZEI20WEICHD &, KiEROWBEIZIZa~TFTA N EREINDENA
SAEEREHAENMEI L T2 ERHMBN TS, 20X ) BRI 2 - 721K
BUKIEENCOWTEET H L, MDALAFERARDIERFLIZAAD Al A &N E
B 2 - LT A Z LR D (Shibuya et al., 2015). =~F 7 A hD Al A&
TR E L L Z b TRY, a~F 74 MaERRA N ETHHEEEUKOM
b, TR ONTELLIZEEZLNS.

Sol, TFEOF~Y—F T4 A T4 NMZBTHMEERNS, ZRENLRD—
R IR VEE R BV T h, HURGEHSOIZANWERB L~ ML ONA L AEBE T,
KPRFEL TK—EAIENERZ > TWEZ ERbho TETWD (| FiEds, 2015).
T4 =L RTELNTWAIEMFET — 20613, ZREE TH I TOIZTANVEE
AL D BUK DFLEL DS, 7 A Ada & BUG L2 BUk SR L T aTREME A RIB S D .
WEPE IS DR TIE, RAEED 7251 6 2 WIESCALER DMFE L TV D Dt LR,
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LADVBKREZBLER~ Y 7 el o g
Geology of the Southern Mariana Forearc and its relationship with the Shinkai
Seep Field

NRBE* (Mg LRZTHRFER R - e EHEEEE) . BAad (Fa
K=2). RobertJ. Stern (Univ. of Texas at Dallas) . KFEFE (M KZF). B
FHE T (E LR RET) (58 & (VDTSR B % #%4%) . Fernando Martinez
(Univ. of Hawail) , % 3HBEBK (BFIKR%) . @AM (BREAZ).
L AD> VB KIRAFSE 7 v — 7 —[F]
Ohara, Y.* (Hydrographic and Oceanographic Dept. of Japan/JAMSTEC), T.
Okumura (Kochi Univ.), R.J. Stern (Univ. of Texas at Dallas), Y. Onishi (Okayama
Univ.), S. Oya (Shizuoka Univ.), M. Fujii (National Inst. of Polar Res.), T. Kasaya
(JAMSTEC), F. Martinez (Univ. of Hawaii), T. Ishii (Shizuoka Univ.), K.
Michibayashi (Shizuoka Univ.), Science party for the Shinkai Seep Expeditions

2010 412 Challenger Deep AL DO FFH~ U 7 FEislAHE TR Iz LA WEAKIR
(Shinkai Seep Field; SSF)| (Ohara et al., PNAS, 2012){%, KVG7E 348 Lost City Field <°
~ U 7 i South Chamorro Seamount, — = —7% L K=7 Prony Bay Filed |Z1f.57 /L
7 U PRIERCE K TH O . BRI AR AERFICEE STV D TV U HEUKD
EXT a7 LTHERSNS,

2010 DR FLLIBE . Z 4L E TIZ 4 BIOMIHE A Fh L, SSF 3 L O D& T 6K, Kaiko

Mk-IV, YKDT IZ X MR EEIT > 70, EDRER,

s HBEORBE - TN—YA N TFLA=—vr YU H A aa=—%%F L, SSF Oz
MAEL & O 2 A Ho4R 4% = & 23 T & 7= (Okumura et al., G3, 2016),

e SSF#ESL D pH=99 LW ET AL UMHRKROREIZKZ Lz (KFEEIED, A
TR

e Kaiko Mk-IV (Z235 L7z v /L F B — LAHIZERE SeaBat 712512 K5~ v B 71T LD,
SIFEREDS 1 m B2 OB F IR T — % OB ICEE) LT,

SSFilrfHIiZBWT, v~ U7 F N7 7 (ilER) HROFER LA T 7 R 2B
9% (Stern et al., Island Arc, 2014) & L2, SSF @ EEEEICB VT, FRRE S D
TFEZ MR L SSFTBEIC CHIMT & ) 27 = 7 OWMANZESBHNY 77 > 70
FELTWNWD Z &R I (Ohara et al.,, AGU, 2016; JpGU, 2017)

o SSFILfHICEIT HEREITK 4500 m &\ 9 EFTICIFET 5,

* SSF D~ b B AR, e LT & BRI IRIR 72 $HLAK & C IR
FHIZOAMAT D2 ERHLMNE o7z, 2D 95, BRSO~ > h L
IBAEIF, VT F N7 7 EERT DIER7e~ > MVHETH D ARENER H 5,

R EDHEBEREREDELN TN D,

A T, B oORIEEZIT Y &3z, EE~ Y 7RI 5 SSF DIFFEIC
DONT DOHE IR B8R AR B D,
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KL REETICB TS~/ <58, BUKEE), AmEENICES
IODP Exp. 357 2B D% A
Magmatic, hydrothermal and life activities beneath slow-spreading ridge:
perspectives from IODP Exp. 357

KA REBKRS) , HMNBL (&RKF) , HRTHR (8RKF)
Norikatsu Akizawa (Kyoto Univ.), Akihiro Tamura (Kanazawa Univ.),
Tomoaki Morishita (Kanazawa Univ.)

HAEORREED 5> B, BXE 50%2H7-25 30,000 km [£~40 mm/year THA
KT DI RKHEsE T 5D (B 2 1F, Solomon, 1989). FdHi T KPuTEH g
FEUTPE D Atlantis Massif EPFRENDEIRTIE, ~ 7 ~IEEOHUKIEE) 2 & —
oy LT A TV A, Atlantis Massif TlX, DA BAEFESS R Y b
FADN, 7ol Wol-E) VA7 27 TYH N T D E SN a0
DEMSNTWD—FT, “FFERY BUKIEEHR TH D Lost City 3R INT
WAHTZDTHD., ZZTIXEADEKEEDN~2 Ma fix (Frih-Green et al.,
2003), ZODOMITZEITLAITE pH 2R T EUKIGFEIEE Z » T\ EHEI S LT
W5, ZD XD RBUKIEENIMIER CHIRE Z > Tz s HElEnD (0F D,
PIFIHERI L 2~ F 7 A b= A b AEITITS RO I E D, Tiv & KD
MAERISIZE Y, Zo “FpER BUKiEENE Z > TWz) 72, HERIZKT
AR AEMBEAESEOFKZIED V) HIZEBWT, Atlantis Massif TOAEMTEE)
T BEEANATON TN 5.

2015 4E 10 H 24~11 H 9 AIZi%, Atlantis Massif Lost City Zukis THil
NfT14u7= (I0DP Exp. 357 Atlantis Massif Serpentinization & Life). #f
FOMEE L RITAEDFOMEE LML, SEFREH RS ey 27 e
ol RSN I MTHI LS EEEZIT TV DR, [HEEISEABIE -
(BT 21T 5 &, MIAEN (DF 0, BKD) SRk Tz, IS
TEADOHPTCHRHICIERICET 200, ¥ 7 A FEeMEINIAATHSL. X
A MI~ 7 ~IEBZRBT 550 TH Y, T O IIAKERIE RESEEE F CTo
~ I 2IEEN OISR N5 Z ERWIRFEIND. XA FNRICITERE A &R
BENA~ 7~ OMBEREZI ST LD TEX I NE-STEBY, F0b%
HIMEATRE B D, AR TCRITHE Lo~ 7~ DFEENRB I =, %D,
H R C— I HER S D IR LA E D~ 7~ LT Bn 5 R
RO TH T, FTOBEBELT, Bukn~r MUIZETHZ LK
DS AEDRSE SR Y (1213, Kushiro, 1975), HRAHEE THEITHE L
o=y MAMNEMELIZEWI A R—T —NEXLND. MLz~ ~hb
FEREND ) —F4 FEWHIEKED KEHEFRBEI OMESNTEDY
(Nonnotte et al., 2005), & DIF{EIIAMERZVKR— 35, BAUFZERERIL,
A RMEREENE T2 1T 2R E T 2 BUKIERZ/RIE L TR Y, D%
KA 5 2 & THINAMPEAS OBRERKIC D72 5 L HFRFTE 5.
AFEFTIL, Atlantis Massif TO~ 7 <i58), BUKIEE), 4 MTEEIOHNKIE
3¢ & 32, 10DP Exp. 357 TIELNTZHX A NMCBET DR ZFEMICRET 5.
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(KE LRI TO~ > FAEHIEE SloMo :
ERNVVABEPD THHMBRVRBORIERSR LS
Mantle Drilling Project at Slow-spreading Ridges (SloMo):
Recent progress in Oceanic Lower Crust formation, and etc.

B TR (&RXK). Nguyen, DuKhac (&R K), #t&HEF (EBR),
BHWHEN (KBTI K), Chris MacLeod (1 —F 4 7 K%) , Peter Blum
(%Y R A&M K%) , Henry J. B. Dick (¥ v AR — /VIBENZER) ,
LEG360 %/ = X F —
Morishita, T. (Kanazawa Univ.), Nguyen, D .K. (Kanazawa Univ.), Harigane, Y.
(AIST), Soda, Y. (Osaka City Univ), MacLeod (Cardiff Univ.), Blum, P. (Texas A
& M Univ.) , Dick, H.J.B. (WHOI), Leg360 Science Team

WE~ o FVIRHIGHENIC W T, EEHKmDO — 2%, MHMEORETH DL, ITF
O ERA 5 L OB #8152 - SEHRIDO BRI L > C, IREED R DT L —
Mg EEOBRERIIRE S BR L LR THINTWD, v 7/ ~DOEk & FERIC XD
W7 LV — MERA PRI TV D EEIEKE B0, RS RMRIE, AV ~ofts
BLTLU—FOIKHEE L DONT AL ST, AV NOBIEEN T 22 27 ORI,
WEaT a7 by 7 R EMEHINDWFE T - B~ o MVEJROE A5 T DI
KXWHETL— MNP ERED Z ENTFTHREIN TS (Buck et al., 2005 Nature),
MR PE R FE P A > REEMEREIC W C, BHRICHE A T O TV DEa T 2
Ly 7 AD—>TH 5 Atlantis Bank T, > MUIEHIZFEERZ I T 5 (SloMo),
INETOFFHEIZLY Atlantis Bank #1F D 5+1 km |[ZEREDFIERNHEE X
LT3 (Muller et al., 1997 EPSL), ZaLiZhNz, Atlantis Bank TiE, EKEER
NL oy Ik Dk FRREICICECT 5 & 9 Zediid & BRI M T T\ b, 72, 1500m
WK SHEHNCRRZD LD (HEHIFL 735B) (Dick et al., 2000 EPSL), Z4L5 D RHE
M5, Atlantis Bank TOERMITMELCAELATHR (MEECE /DAL AERER) THDHH
BEEMENFER SN T\, £ T, SloMo i%, F£91%, JR TUERUEE O IEHE] % 1TV (Phase
1), &I CHIKYU CTEAREAZEEBWT 5~ MR (Phase I1) &9 3l Td %, Phase
T1E 2015412 A-2016 4= 1 AT T TITo4L, B X ZE 800m D/~ LA AN HHI S vz,
U4, TR ZRER L TWA AN LA HJIE, TNETO~YT <70 ofbE v
FRI72A A =0 b, BEF OB A & DRI T 5 AV MWK ORBIZE > TKRE
SEEHL T A A =T ~EEPH->TE TS (Lissenberg & Macleod, 2017, Jour.
Petrol.), ¥EHIFL 735B OfFE#H %, Atlantis Bank TEEELI N7 N> L A HDERE
%, v MRHNICEWTE LT &b, MEE NSO, E7 L — h~0DKIZE
R EEMRBETDFENRNY LD T THD,
AREFRTIE, AR - B~ UA SR OER, S HICRERICBW TIEARH!
ENHENS, 3ME, WEDLED, FO L) RRETHRAGIE L L TR bNZDn
Vo TeEr LWMEFRELBEZATENITEBS A TNS,
Leg360 OFMMFILE T 5, FHEE7/2DIT X A (JAMSTEC) , BpdfEJe & A (LK),
Sanfilippo, Alessio & A (BRIRKF—ET KF) LOFEMF - ROFEmIIARRE
79 ECEETLE, Z0%H%E200 T, BILEHL LT ET,
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IODP Expedition 357: Atlantis Massif Serpentinization and Life

Gretchen Fn’ih—Greenl, Beth Orcuttz, Yuki Morono®" and IODP Expedition 357
Scientists.
'ETH Zurich , *Bigelow Laboratory for Ocean Sciences , "-JAMSTEC

Serpentinization is a fundamental process that controls rheology and geophysical properties
of the oceanic lithosphere and has major consequences for heat flux, geochemical cycles and
microbial activity in a wide variety of oceanic and terrestrial environments. International Ocean
Discovery Program (IODP) Expedition 357: Atlantis Massif Serpentinization and Life was
conducted by the James Cook (Natural Environment Research Council, UK) at the Atlantis
Massif on the slow-spreading Mid-Atlantic Ridge, where the Lost City vent field stands near the
summit of the ridge, to better understand the role of serpentinization in driving hydrothermal
systems, in sustaining microbiological communities, and in the sequestration of carbon in
ultramafic rock.

Expedition 357 was the first IODP Expedition to utilize seabed rock drills as a method for
acquiring sub-surface core material. During Expedition 357, two seabed rock drills were
deployed: the MeBo 70 rock drill from MARUM (Bremen, Germany) and the RD2 rock drill
from the British Geological Survey. Although drilling conditions proved challenging, the drills
recovered a wide range of lower crustal and upper mantle lithologies with varying degrees of
alteration and deformation in the Atlantis Massif. The total length of cores recovered by two
seabed drills during Expedition 357 was 57 m after 109 m of total penetration, and with an
average core recovery of 53% at nine different sites. We present an overview of the scientific
objective, operational performance, and some preliminary information from onboard activities
of Expedition 357 including microbiological studies to study the links between serpentinization

processes and life that can be supported in low temperature ultramafic hydrothermal systems.
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IODP % 366 WALERIH: <V 7 FRiEN A L1 bE N AR
Preliminary Report of IODP Exp. 366:
Rocks recovered from Mariana serpentinite seamounts

miusE (THEX)
Yuji Ichiyama (Chiba University)

2016 4 12 H~2017 4 2 HIZ/ 5T, IODP % 366 it (Mariana Convergent
Margin) 2377 LEF G~ U 7SRNG CHER S L7z, 2 OB TIEX, 3 DORERL
FEll (Yinazao ¥, Asut Tesoru (L, Fantangisia ¥IL) THEHI= 7 OB &
CORK DkiE, 1 >oiEsraiEll (T v € wifl) 725 CORK DRI THiT,
AFERTIL, AEOMEZRET 2 &L & BT, 3 DOMEECAEILD G BN S i 7230
DIHH, BREEDFELIF- - EHI YW T oORHE A FZNBZEOR R L2 R ET 5,

A CHREI S L7 3 D ORERCAMEIL D SN E e a TEEHI, WL b B x 2
A RXDAEER EEZL NV M A ZOWCAIRTH S, A-EAE N DR EIL, & L B
AL ULTZHEESESE TH Y | ENESRES . H8EWS. Ty — b, AKE, ARE
%ﬁ@éﬂko%ﬁﬁ@ﬁﬁiﬂw/A~V¥4Fﬁ%b?%%%f%@\*%;iﬁ
HOMEE AR L THD DD, ZEOIEBANRKIZ L > TEM LTV 5, Yinazao Ml &
Fantangisiia # L6 DEERCEIZZ VY T4 R U =X A Ninbe b A v o = ki
DELEET B DIZxt L, Asut Tesoru UMD OIERCEIX, 7o F T4 FET—H A
Mo, LELIEFZEINAZELILHL, WTHLOWILND b KRR
FlER DA D ABBERINT 5 2 LN TE IR LLIRTOMWE 2 425 5 X CEHER
HETH D, HEHERIX, T A=V XA NEFLT AN ) ZRE~ RV T4 R
L., 200D EE - BERIERZH > T 5, Asut Tesoru WL B, T4
ViR, TR VARG, a—Y T T VA E W IEERIEY & G T S A
INEEERO LT, TR VAR ZER, b LI 2 X2 v LIl
RENTEY, BER, BEA, X RV —FL LI~ N v 7 RTHHFET D, T
AV BEAE Aerdd BRATIZE A, Id TS T TB%ICET D, T U ARA I
ALOs ZIA KT 8wt r Ete ) —Xv 7ATH D, T/ EAEAFEOL E%ﬁﬁmu
TOHZEBTETWRWE, 77 VADIFAENL, D7 &b 200CHE T 6kbar LU

DERFMHENEZHID, ZDOSFMIE. Maekawa et al. (199212 L » THiE &S /==
= WVEIL DO EEE RS & BT ESE S L BB L EREOERFFTH S,
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Classification of each ‘origin of life’

JIl O A* (JAMSTEC)
KAWAGUCCI Shinsuke (JAMSTEC)

ETCTHELRMTREEN ECEHLER T TAEGORIR] (2o LI UE%

HELEDOT, U7 REEL T AR RKABH OO EREOFFICURS B E 2
T MESCE BRI THEMORIFR] 12275 LEEEZB 2B TND, LD
LIEIZ e > TEZIRE, 1370 L TIBRCEIERIZE D L 512 TEmokR) LBk L
TWBHDEAI D, £IZT, [HEMmoERIE] 25 670 T L, ECEbIEAORED
BDERRIRRICONT, ENENNED L D 72 XHRT [ OEIR) B9t & @R &
NOENEZEZEITHRIARMILEL Y LW OR, KEEHOBEWTHD,

Mmoedi] 13— 2 >OEK CUR) THEPh TV, [FHFEMRISICE 54
WEEM OE R ={FE] & [BifFEHO LB =LUCA] TH 5,

FeFdeqb) e, BEERB DD/ NI REEMR GRS, REAEmE o
MTHAMIEE#EY L 2 5 BBERNGTH S, 1953 F0 [ 7 —0FEER] BREHTH
D, A TITIERE R E D S AEMIREWICE Dl 2 ORISIZ OV TE BN R E CHEL S
VTV D (s, s016 ki) ALFHEAL DO STARIZI W TEERCEAEERIE, (1) BEHESIZ LV
BIULREAK TS (L IREZHIT5) 2 & TR E (Co, CO) DIEITIC
L 5 HEBEAR (CH, HCO 728) ZART, (1) KENSKEES = L THEEY O KT
A%%#(uﬂ7ww)@®ﬁﬁﬁm%k&$®ﬁ@m®% pH Al Z KT 5 Z &
THWEY O LRI AR RE 235, "lo&kEITCHAETLEEZLNATWD, —
77, Ak b o FEREL ﬁﬁ@%ﬁam%ﬁ@ﬁ@_iofﬁé:km,é%@%ﬁ%%
WZL D VB BAFMETCH LD, MO THETH D,

FLUCAN #FZE1%, BifFrT HAEMORE CGRfk - #1E - ERBR L) Zxtg L35, 1977
FEOWERBUKIE AWM Ry i & L, HEFRNIHERE 285 LR 6, 8
179 2 WL G R A e R 2 [B X 7 T 7L fe U BLIRSE J%ﬁukb
TW5, LUCA BFFED SCARIZ W THERSCALER L, MERCETEKEE 23 Kl - Bl o Iim
LTIV IDIEEEEX, RHMOBEIZE S LUCA B TH D /KEHE - ﬁ%’fﬂﬁté
MOAERBGZERT H2EEITEET 5, 728 LUCA BFFEIZEB W T A X X, EITKEH
B DFEY) & NLEATHT B AL, MRIREREEIC IS T 2 MAEMTEMEOF A2 HE T SRR &
LCHIHEN S, BEIZIE, LUCA ReRICIZAFE LR o 723 T ofHE 2 v 5 R £
THE GO IBERE AR ARNINIL, LUCAIFIE & XX ESNDHRETH D, HA EEH
ota peps) V8 &= D EKIKIZ I 1T 2 AMFIH AT = 2L X —5HHE & A EOBRME (-
& ZIIKE I 22 AUT A Z CEPEBET D) 12OV ThH, HL ETHREDRNT-BL
EOHIREE COBHGERICEASNTNWAZ L ITEERXMLETHD,

b EALFIE & LUCA BFFE D XANIMIE ST RE TH D08, FNENOMROFEIZE
WTIIR GO EPHAICHRA TH S, b5tk e LUCA OHzEN [Hdn & i3] T
bV, TZIZEO [HEGoEFE] 85,
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AAOEE FMESCERR - BB/NFIRRIZEIT 2 BRI FHHFZ
On-land serpentinite-hosted hot spring in Japan:
Geochemical study for Hakuba Happo hot spring

AEEF (ERF). Gilbert Alexis (JRTLK). EHER RILKX).
Rt (JAMSTEC) . K EZ RILK). BAREN GEX).
IHAEXR GRLXR)., §EMLA RILX)., EEBEHE—R (RIX)
Suda K. (AIST), Gilbert A. (Tokyo Tech), Ueda H. (Tokyo Tech),
Saito T. (JAMSTEC), Sato T. (Tokyo Tech), Sawaki Y. (UTokyo),
Yamada K. (Tokyo Tech), Yoshida N. (Tokyo Tech), Ueno Y. (Tokyo Tech)

200 1HFICKAFECTHERE S 2 /A & T 2 EREKINIE R Sz 2 & 2%
i LT (Kelley et al., 2001), MERCALAER Z1F 5 B A— KOG RIZE DFELR 7R
HENSE KRBT ZEDD L) T T-, WEEELIEA TR IS EKERE (8
RITH)) BREE CIIIEAEMNNC AR ER SN D AREERE I N TE Y . Amofb®
ML L BEAM CER SN TS (Bl 1E, Holm and Charlou, 2001), L7=28-57T. ¢
T & D o 2 R 5 = bk, WITHER IS B 10 D A Mt A ok 2 k4% L CHE
HThD, LNLRMND, BERCE—K SR TBU S 415 IRALKFELHEEE & VW o 7o B
MARHEBLAEMTT S, THh O OAEREBEIL 5L TRY,

ABFFE CIIMERCAE — KOG RO BRBG A i3T5 Z L2 HME LT, 20 1 04
2B BB B S IR ORESCE KB EICALE T 5 AR\ GRS W T 21T - T
X, AENFRRIIEREOKZLBIOA X 2GR EK S 0 ComT v U MER
RC, —RAARRIR O MERUE— K UG R & Ml 5 R 2 " (Schrenk et al., 2013),
2 RKOPENNERFEF (Happo #1 & Happo #3) 2> HELHX L 7-EEE D AT 213 ZF
i, KRFE 1~ 5 FTOfMKRIEAKFE (CH, CHs CHs, CHy CHyp) AR EH7-,
2ARDHTFIIENTEE A — FVERE LN TR0, FEND C-CrIbKFED
RIS JOVR B FRINLARAHL AR 1T R 72 5 R BN S 717z, Happo #1 DJFIRH T HE
BENTRIEKFZEIL, (1) AF U ZRWTE CCs (RALKFZEDIEEE A Schulz-Flory 4340
Z kL (Schulz, 1935; Flory, 1936). (2) C,—C,RAL/KFEDRZ\FRLARL (§7C) &
RFEFOWEL (1/n) & OMICHREERRH D Z LR’y h-7- (Suda et al., 2017),
L [AEOFHEEH T D IRALKFEDR, BEOIESCAEUK R TH D Lost City KK TH
BIIENTW5D (Proskurowski et al., 2008), Z L5 DRI MR « RFEFRIN AR
B, EEWRRIC KD RIEKFBOEREZRET D EHMAT L LN TED, —FHT,
Happo #3 OIRAFT 1 HE L5 RALKFEICIEL, EREO X5 BRI 2 R #X R &
727572, Happo #1 #kkF & 9% & | CH, <2 CHg 1% LT CHg & CH,o AN IRIRAGIC 1Y
ENTWDHEA DV | BAEDIZ XD RIEKFESROIREE HER S b,



0 _5-3

WA T ) BEH TR < RERUS £ 4

Title: Serpentinization biosphere illustrated by the microbial genome constitution

IARBE" (HEEEHT 7L B AR
Shino Suzuki (JAMSTEC)

AL, B = RNV X — W EE AT A INIC LD XX — 2 S L T D,
HINBRBE TR LB o E DS HIERR EAHTICiA L, REOBILME LD V155 X
I IRMEN 72> AT A (B Z0F, MERCETEAK, MERCEMEIL, JBR. (JB) ki, Bukik
Ry AZ A RL— e &) Tk, BRmClb - BrroRE B AENELDTD
WAEMIZ R XNV —%HLZ ENAEEL 720 | ZOREFE, FERRMAEMAERERE
BT 27BN LIZLIRRZ T b, —F, #HINRE TIL, #kx 29 B b2 ny BRI
X0 AEMIESCNER T RLFX —PNELETE R0, ERS TREE L THEIETE 20
HOHBENG, EMPEERETERVWERELHFET LI EELALNTWD, 2D L5 RIELE
s & AEMEOBBEIX. H 5L ER T\ Tl b ERIE D 50> 2 iR 70 57
HThY, ZORKECAEMEHERT 2121, MOLOEISHNELERD,

Tz 1 X Foresta b UG A b, The Cedars IZBWT, KFEEZLL GicltE LMt
(pH = 712), EEsctE (Eh="700 mV) MERCELIEIRICAE R T 2I8EM O EIT > T
X, ZOBIEIRENE. o, TRV TAALAF U EIFEAEGERWEKIT, BA A D
BREN S Wz VX —pEANH LS, £, ABKRE. TERBEFZREE (BE,
YEE. BRERZR E). U VR - RIBKFBEAT U RENDIFZLEAEHEELRNZ G, Y0
L OITAEMNEE TWDONERETET D Z LIXFEFICHETH - 7=, FEBS. Rk
& HIERFK S OBE S mEICIE, 107 MR /mL 23R S AL D DIkt L, BESEERCELiRIAZ D
HOIZIE, AMOFEFHERIN TS OO, kIR (10° #iE/nl) L
TTHY, HER EOWBAEMREO—D>THDH EEZX LN,

Fex i, BEPICERT HDMAEMOSBEEE., BES /) I 7 A 7 LFBE, M7
YAZ VT I REEITV, REIEBCE IR, BN, FR LR E OBEREICBT
LIAEMTER), B LU, BEICELORRBROMA LR T-, TORE., ZORE., FFic
REBTEARICAER T HMAEMIL, ZNENOWMEMNR BT 2 FHADO R THR/ND S 7 A
A RXEFFOLDONE WD ERHLMNE/ -T2, ZOREICART WA SIRICA
SIDRGRTR T ) DAEANE, R E Th D ) B DS, R X —EAN
R 7R BR BT~ DG DFER & HE 2 DL, M7 ) MM/ N2 Th BT 7 A ki
FENTEBERIT, ZORBE A ETHETH D LHEE SN, EERAICAER
TOHMAEMREX., DT ) 20D T0%IT ARG 232 < RE O KRG EHE Candidate Phyla
Radiation (ZJ&T 2 2 &Mooy, ZHLLSD 30% D1 & A ED KT, ZRLRR,
—RfbiRF, BT EZFA L, BiREERT 5 2 L TEBT T HERARE TH 5 2 & 3R
S, AXCHEHPEIBE L L TEZ LIS L Aoz, ZHORRIZ, 2
DU EREICE W THIRARIC L D=3V —EARNEE TH L 2 2R 721 The
S, ENENOWAEH D7 ) A EICEZAENFERIC, MO OAEX DM T AEMBNE
IND LD THSTZDOMN 2 EMBERNYNBINTNDH I LEERL TN,
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RFE, BFR., MBELZERN AL E H 7= Shinki Seep Field (2331 5
BHRAEDOEIE L LEEREDHE
Origin of the emitting fluid and sustained animal community in the Shinkai Seep
Field using carbon, nitrogen, and sulfur isotope ratios

REREZ" (LK), W F GREBEX)., Btz (Feax). A
A/ (JAMSTEC) ., MR (JAMSTEC) ., /NEERE (M LRZET « JAMSTEC)
Onishi Y. (Okayama Univ.), Yamanaka T. (Tokyo Univ. of Marine Science and
Technology), Okumura T. (Kochi Univ.), Kawagucci S. (JAMSTEC), Watanabe H.
(JAMSTEC), Ohara Y. (Hydrographic and Oceanographic Dept. of
Japan/JAMSTEC)

2010 2~ U 7 w50 T ¥ i S 4172 Shinkai Seep Field (SSF) IZHEM STV 5D
T b AKIEOE, IS OIESCA L SIC XA BN TWDHAERERTH D, D
FEkAEMTH L a U A IFHAME I X DEFEERICE OREBIRZ KT LT
WD EMD ZOEYBHEITIESUE LRI X o> THRAT 2B 2RI L - TX
ZHNTWNWDHEEZLNTWS, ABFFETIEL, SSFICBWTAEMBEL X 2 TV DK
DOEJR & AEWREE & ORI OV TIRERCEY O L BRI 2 AW TH LT 2
ZEEBEME L,

FBHT YK13-08, YK14-13, YK15-11, KR16-14 fi¥fE(Z 3T JAMSTEC OA Ak
FEM TLADWD 6500, MEAREKL D\ 2 95 OEMAEEZ ey ) A an=—
RMERCEIL LT A D ABEDOEINLE N LRIE LT A=—E0 TITWV, Bk 72 B &%
BRI, an=—E FTOHREY, For=—F, HKREZHEILT, £7-, HIET»5
FEFIEMETHH L TWD LB DN A 2 5 412, YKI5-11 HiLiEORIZT A
=—OWIICTERIT R 2% (GATS) Zi%E L, O HICH 2 bz jitik 2 BRI L7z,
GATS WEFIZH 2 DT RIECTF L =—F ORIRAKICI W T, BERCA LS H B 57
HIRICRFER 72 @ pH (~10) B BAL, 24T SSFIZE W T HUFEE T2 HIEECE
(LB OB ET 2R NEH L TS Z L 2R L TWS, TN 5 DK TITHER )
< B bR ED B H Sz, Na', K', Ca®', CLIREE 1ZMEK & RELS B RN &b,
CHRBREOBENEKTHD EEZOND, BLNHIEEEFILKFZD &S EIZHE
IRBREE D KD DI AEHINGE TSN TVWDFEERL TWNDH EEZLND,

W CIlE, RS L& LICEAMRFE (TOC), MERMERILY (AVS) JREEHNEY
mu. 2o ORNAKITED T 2EmN o, Ziiae=—@E FoREEnHIC
BUWT, WilgiE T E OIEENC K-> TA U DWib/AKFEE AV —RAEEMTDOIAL TV D
FERLTWD,
uv ) HARE T LD S S HITHEREY T AVS O §'S I L 1FIES LVWMETH - 72,
TOZ LTI OWSOAEYDAEE B X 2 DT RV RN HEREY) B O R EEIE TR O
EENCH KT DL AKFZETHD Z L EZRLTWS, —F, FA=—FaAnrbBEb-A
VXUF X s R0V IR T A T S IR & R U208, 8N EAMEL |
EHIC B CEIZTF L=—HD CHy, DEOFHFICE ENLHENS, FITA X U ELHE
WCHET 26 EBEL TV D AREENRE X 6N D, & HICELEEL I o= B 3IERE
W1 L HEREA B & o PRI e R 2 R D . Jea Rk, (LFARE FICHKT 5F
BmEEREL WD EEZBND, LLEND, SSFITHIT 5 AMEEEITIESUE LG D
BG4 DHAIC K 2 5N TWD N, HERBE D ORRL b B2 R EIR CTH D lhE
HEREZHND,
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An overview of megafaunal communities at the Shinkai Seep Field, Southern
Mariana Forearc

Chong Chenl*, Hiromi Kayama Watanabe', Yasuhiko Ohara'*
1Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2—15 Natsushima,
Yokosuka, Kanagawa, 237-0061, Japan; > Hydrographic and Oceanographic Department of

Japan, Building 4, 3-1-1 Kasumigaseki, Chiyoda-ku,Tokyo 100-8932, Japan

* Presenting / corresponding author. E-mail: cchen@jamstec.go.jp

The “Shinkai Seep Field” (SSF) is a serpentinite-hosted chemosynthetic ecosystem in
the Southern Mariana Forearc discovered during a DSV Shinkai 6500 dive in September
2010. It is the fourth known serpentinite-hosted system globally, and at ~5700 m deep it
is by far the deepest. Since the discovery of the SSF, the megafaunal communities there
have been investigated during four JAMSTEC research voyages (including YK13-08,
YK14-13, YKI15-11, and KR16-14) using both DSV Shinkai 6500 and ROV KAIKO.
Two main habitat types are present for chemosynthetic ecosystem associated megafauna
within the SSF. Firstly, a number of vesicomyid clam colonies dominated by
Calyptogena (Abyssogena) mariana, which was the first sign of chemosynthetic activity
at the SSF, are scattered around the approximately 500 m by 300 m area of the SSF. The
colonies vary greatly in size and the amount of live clams in each colony differ.
Secondly, four brucite and carbonate chimney sites have been discovered. These
chimney sites lack C. mariana clams and are instead dominated by two lineages of tube
polychaetes in the genus Phyllochaetopterus. One lineage is genetically close to P.
polus from the Mid-Atlantic Ridge, while the other is certainly new. Although the
extent to which the two Phyllochaetopterus lineages rely on chemosynthetic ecosystems
remain unclear, the provannid snail Provanna cingulata recently described from these
chimney sites certainly depends on chemosynthetic activity. The two habitat types are
rather different in megafaunal composition, and the chimney sites are more species rich
compared to the clam sites. Taxa collected or sighted at each habitat type, as well as

their ecological roles in the SSF, will be presented and discussed.
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Serpentinization and life

B A (JAMSTEC D-SUGAR)
Ken Takai (D-SUGAR, JAMSTEC)

Serpentinization occurs everywhere in the Earth and even in the Universe. Thus,
serpentinization represents one of the most fundamental energy-yielding water-rock reactions in
the Universe. Serpentinization-driven energy potentials are always within the energetic
habitability of water-based life. Many peoples have believed that serpentinization is the most
plausible chemical process sustaining birth and continuity of life in the Earth and in other

extraterrestrial bodies.

Why is serpentinization so important? It is simply because serpentinization produces abundant
H, as a very useful energy source of various abiotic reactions and biotic metabolisms from water.
It has been believed that serpentinization produces considerable amounts of H, under any of the
conditions. However, under certain conditions such as a lower-temperature CO,-rich condition,
H, is not produced through serpentinization (Ueda et al., 2016). Thus, serpentinization is not

always almighty, particularly in the ancient Earth and the extraterrestrial bodies.

Serpentinization does not always support life. Rather, the process alone restrains life.
Low-temperature serpentinization-driven fluids are usually too alkaline for alkaline limit of
microbial growth (pH 12.4 or even more). The alkaline pH itself can be a powerful restraint for
life in terms of energy metabolisms based on proton-motive force, while the
alkaline-pH-controlled chemical speciation of DIC and carbonate-precipitation of Ca and Mg in
the ambient water would have significant influence on maintenance and survival of living forms
there. The energy, carbon and elemental supplies and metabolisms are highly restrained in

low-temperature serpentinization-driven fluids.

One solution is high temperature. In high-temperature serpentinization-driven fluids, the pH of
fluid shifts to neutral due to the solubility of brucite. Thus, higher-temperature fluids not
exceeding the temperature limit for life are habitable (rather prosperous). Another solution is
mixing with different reactions and different physical and chemical conditions of fluids. In
many serpentinization-driven hydrothermal systems, hydrothermal fluids are affected not only
by serpentinization but also by hydrothermal reactions with other rocks, and are mixed with
magmatic volatiles, subseafloor fluids and seawater. Concurrence of serpentinization and other

process is a key for interaction between serpentinization and life.

I will talk about some of the examples showing two sides of relationship between

serpentinization and life.
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A~—VHHl 7Y =7 b ChikyuOman 2017 Legl 3#H#R
Oman Drilling Project ChikyuOman 2017 Leg 1 Overview

miER—"(FIR K/ JAMSTEC) B TE4H (## [ K) . Oman Drilling Project
Phase 1 Science Party
Eiichi Takazawa (Niigata Univ/JAMSTEC), Katsuyoshi Michibayashi (Shizuoka
Univ), Oman Drilling Project Phase 1 Science Party

F=—WHI 7 m P =7 FAY 2016 4 12 A BBl S, 2017 48 3 ARE TS, &
Y=Y FTAFTA D6 HFOY A FT, GHAALOaTHAIE 2 Lo —% U —HEH]
AN STz, HRHI S A7 = T ISH-ERTRI IR AN (B &9 5 ) ICE T, 2017 £ 7 A
156 A775 9 A 15 BIZHT T BB W T a7 OFtH & o2 2 Sivie, #iEo 17 A

(Leg 1) L#%¥D 147 A (Leg2) T BN, FMEFES —HERE, KON
L7, Leg 1 CRLlllz TRoTca T idA~—r A7 4 474 FO N~ H A
YT 2520006 SNTZHDT, FZ1 layered gabbro (Hole GT1A), layered
gabbro & foliated gabbro BLUENHDEBE (Hole 6T2A) THY, a7 DER
(T4 400m (2 L7z, it ECoa7#IE, ik, o, 6 2ORF— 24 (Igneous
Petrology, Alteration, Structural geology, Geochemistry, Physical Properties,
Paleomagnetism) (25372272 34 NDRMIIER IZ L > TTbIz, 9 B AANGEN
Lo AR IER 1L =T e 23 8 44, RFPAEN AL TH -7,

RLEE &€ — ROZAKIZ L 5T, Hole GTIA L 7 -D® lithological unit {Z43F 5
7=, Hole GTIA D a7 OEA X A 7L olivine gabbro N H % <, olivine—bearing
gabbro & olivine melagabbro MIRIZZ\, BTG 2 & T gabbro LR ERICE
gabbro 8LV EEE N5, —J7, Hole GT2A 1X EEED#) 50m (X foliated gabbro ([ZFH4
L, BEHART, FEHOK 150m O layered gabbro ~&Z{b3 %, foliated gabbro
1% X Y HIEL7ZR olivine gabbro 225 72 51E )y, varitextured gabbro & —¥8IZE F 5,
layered gabbro (% olivine gabbro & olivine-bearing gabbro 2SEHENT 5, —HlIC
olivine melagabbro H¥E{E L, olivine-bearing gabbro & U X I H/L @G22
9%, Hole GTIA L [RIERIC, Hole GT2A I bRITHEA Z & TefE & RATHICHFEL, —#
IX gabbronorite X troctolite [ZFHY 7 %, 4[El, XRF-CL ZHWT a7 Ok~ v v
YT AT o T, TORER, B FREOT—F VRSN BRI S, Bk
MEOKR L BB L TS, AEH T TN L DN S OFZFEIT L7z,
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F~<=—r#HEl 77 Y =2 b ChikyuOman 2017 Leg2 & #
Oman Drilling Project ChikyuOman 2017 Leg 2 Overview

BT (BRKR), mEE— (FRK/JAMSTEC)
Oman Drilling Project Phase 1 Science Party
K. Michibayashi (Shizuoka Univ), E. Takazawa (Niigata Univ/JJAMSTEC),
Oman Drilling Project Phase 1 Science Party

F~— HHI7 Y =7 RS 2016 4R 12 ARG S, 2017 43 ARETIC, 4~
—U AT AT TA LD HFOYA FT, FrA4foaTElE 240 —2 U —4EHI2E
i S iz, AN S = T HIEREEERAE M T & w 5 ([C#EFh, 201747 H 15 H
59 H 15 HIZ T Tt EicknWTaroidi & otz siic, a0 1 2 H (Leg 1)
EBYD 1 r A (Leg2) (23064, FMBIZEEDS e, RO ZNALE,

Leg 2 Crt#iz# T ol a7 idA~— 47 4474 O Bk & k7 284550k
B 7 rEOBE R (Hole GT3A)E A7 4 AT A FREH CREEMEALI/ER S 5 U 7=
Ji(Hole BT1B)2» NI &7z, T F1 300m & 400m TH 5. fiy LT = 7HI2R, o#,
IHTIE, 6 DD HIF— A (Igneous Petrology, Alteration, Structural geology, Geochemistry,
Physical Properties, Paleomagnetism) (2577172 34 NDFFFIEFIC L > THTbe, 9
HARNOBIN LT RMIIZEF 1LY =T WIEE D 6 44, RFPEBAEN 14, FHE14TH
-7z,

Hole GT3A @ = 7#lkHE, &L LT RN FL T4 b & XA, TALZAAV LA ED
D 72 2 W #R O KIZE 2 B RS ~ DG FREE AT I D5 A THERK STV % Hole
BTIB ® = 7 #kBHE, LA 3 53D 2 A Listvenite &R S AL D W v T AR IR O R
HAENPOHEENTEBY, TO LU T 4 F T4 FOFIEH & 22 DR o0 2 7 L
—H A N olrEsZ2ER L L TEICXZRAEIROZ KA (metamorphic sole) 23534 L
TW5. KEHTIE, bEw oM ETHLNTL NG OWHI 2T OOHFEROBINT 5.
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HEMEDOBAKER . ~v— A 74474 MBI ABREAEEOHENL
Hydrothermal circulation beneath ocean ridges: significance of chloritite bodies in
the Oman ophiolite

H TR (FriBRF) - RyEF (BEHH) - &+ 5 () ISH#E)
Sumio MIYASHITA*, Yoshiko ADACHI, and Ryu KANEKO

MR DI B 2 BUKIEER L, BVOigiEhE & O AERIC X - T o2 23 ¢ %
b, WERICEKERZ 726 L, ZORICIEHE» SER L 7@tk ick>T
BURALSEIR Z TR T 5. Lo L, 29 LEBUKIEROETRICE T 2 FEFIco>wTiE, £72
FTICEREDSHEA TIE e, KRS, MEHIER O FE S %2 50 248 7 0 E £ TE O 7 ok
fEER> 2 7 MCBAL T, WFEBlE v, RO Cld, Wil T oREICHFES 2
ANV XLz HLE LBKIERS AT LATHHINHPEL S (B2 AlL,
1995), HAEFE B TORMEICOWTIEE K24 %> (Fouquet et al., 1996; Haymon et al,
2005 % &),

T, EEIERMEHE - By Pvo T e =t AahINbs A - AT 44T
A4 MZBWT, 10 2P 6 A ER I Z oBEERZ R R L 72, KT 300-200 m 3
DERZSDH 5 100-1000 m 12 EDHPRDMEZ R T DD E T, FERIZZ IO > T3,
7., 0o ofkAEEROERNEX, LEY 7 e ok FEfhE» SIEAREICE Thbizo
TEY, BENLZELICOWTOMETARE L 2o/, SHOFEELRTIE, RENLRKIEAEHER
DFEIR, FECE AR, SRR e Sl o Tl Z e L, AREAEREOR
BICOVTGEMT 5.

LA 7 pIcER T 2 AR ERICE A LRI D & KB VBElR S nTE b, Fad
5 KED Si02, Ca0, Na20 Zz £ rE I % —7, FeO B XKD KEICMAMI T
5. —J, ¥— MRARESCHESENTIE, AREieaofBeiRRicmbs s, 20,
A7 ahOfkleaAIcy ) AR MA ke eafllE2 R, 20 onEMERIES ) A
DI & 2 HNPPRE ORI X > TUFIFFHI NS, 78, LiiofkBasikicizs
VAWREALRIRPFEELTED, Ty ¥V IcHNT 2 MAEH P HET 5,

ThrofkIe A DRI TlE Cu BHIBRAMT (<1 ppm) TH2—7F, ELiiofka
—HYEAITE, RFFNICRVCIREZAGT 2 5008H0T 5, ~RICEHZH > Twuiwnt
2 —YREPROA 7B L I4 b EIF 100 ppm FED Cu dEE %2R T 23, S H D ks S
X, O AEEREZDOMM»5IE CuBELCHERL TE D, SRLIEIKDO LV —Y TH %
FH2RRL T35,

KA 22 BURBRALSRIR D ILETRIC 1%, B A, T EWEN5EH L SR E L Aaa B ER T
BZEPHM SN TS AY (Humpris etal., 1995 72 &), EAICHBT 2040512 &AL
TWw ZEEFHNNTH S,

f A RD LEA 7 0 OIEETAEICE TRATY S Lw ) BIEERER, ZDOIBEEG R
EFOXNVEFLY RO ETERAL, BEEHTH FEZRL TS, BE¥4he REA7mid X
WLV ADHHTIRI NG D6 ThH 5, Eodfi KilEsE I, KRB 2 BRI ALK |3 3 5
HCEHSRBIIBO BRI NS £ T2 FELH 528 (Fouquet et al., 1996 7 &), SEIDE
B, #mEEE oA 7 afg@hicsid %, highly focused discharge zone OfFfEZ /R L TED,
HEEFBIC B 1 2 BUKTEBR O HEEZ YEE-> T 5,
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Subseafloor mineralization observed by scientific drilling at the Izena Hole

BlEEA P, RRAKE !, ABM—B°, BAKERER
RIEERE ', CKI16-05fiiERMmE —F
1.JAMSTEC, 2.38K + L, 3.#®F K - #, 4. TEIKX - REREIR,
SR -H, 6. B K- AIEHET
Tatsuo Nozaki*1’2’3’4, Hidenori Kumagail, Jun-Ichiro Ishibashis, Yutaro
Takaya®"**, Lena Maeda' and CK16-05 Cruise members
1. JAMSTEG, 2. Univ. of Tokyo, 3. Kobe Univ., 4. ChibaTech,
5. Kyushu Univ., 6. Waseda Univ.

BRIEHY A ) N— g VANE T v 7T A TR ETRAA ) (2800 5 NEEE
VRO AR O R FHIWF TR 3D < BRI OV IAZFIEORS ) Oo—B8E LT, il bk
Z 7R B T D EMEIEEEA (CK16-05 fiiiE) 232016 4F 11~12 A I FE i S iz,
AHETIE, 2 7 FUBHRE & PR E IS K DU TELAR A O L OV a 7B o
PEGHIIZ 72 B & L, Hakurei %4 bk Tli¥, 8 Site, 9 Hole (23 CTHIEHIE 834.0 m
O =7 FREHEELE 5 Hole 123510 2 B g 2 50 L 7. AGHIE CIX, a7 ktostdH; -
FFE « XRD AT RICHE S &, A/ OME FMMEERIZ O W TEmT 5.

JOGMEC == —2Z U U —2 (2013, 2016) & [A#EIZ, AL~ 7 > RH.OISALE T % Hole
C9027A, B B L OMb#E~ v > RHJ7 D Hole C9025A, C9026A, C9028A, C9032A 7>5
WA LIICE g A 2 7. Fric, dbEi~ U o RHJT CIIEIE 30~35 m OgE MK
R R TD, LRI ITEER OIFEE ~ A EHEY NP E SN TR Y, Hifi—
FRARBRARGEAR TlZ 72V 2 E BB S L 72 572, Hole C9025A, C9026A, C9032A DFE
MBI L DT~ I3 E LTBE T 7 7y A v ER L, E TR EHESND
HERED N ERE A A IER L TWAD Z L D3R S A7z, £ 72, Hole C9025A, C9026A
2B\, ﬁf?ﬁ%&%@iﬁ@%ﬁ%@%@ﬁm*ﬁﬁ#é’&mﬁ%tt.%L
SO & XRD 23 Hr O fE R, (ﬂith?JLﬁWDJ:*Bfiﬁ X AL S FALIZT T, AaEIC
Tor LAY A NCE PSR = EAL A Uﬁaﬁﬁaﬁ
m%ﬁ%M%&%%?é.:@io@%ﬁzmi,L%Fﬁik%%fi&wﬁﬁﬁ
THED FTHERCTHEEIND. £z, i~ v > FEFHH 50 EXdEE D Hole
C9029A, C9030A 7 HITHIRI~HAI R ANAEJET 2 a7 RENELNTEBY, hLT
FIEOHM LV & BIZHITITHLE T 5 Hole CO031A 7B 1%, Fim M I Eira 7
REINESN TS, LA -> T, Hakurei ¥ b OURIE FHLAIE, /33 2 L HEFEH O
H@ WA ER OZ T E L, BAKROE VI Z@BCIHEEED /NS 2@ 4 B L 72 n
SIALEANEI T L TWD EEZ LD, Tz, HEFEY & ORI A BEIC X D
X v v TEBER SN, HETOBKBEZMGICHEI L T\t BZEZ 6D, Fx
7Eﬁi_mbgm5&rwgﬁiﬁi X v 7@ Uik LIZIRALH 2 BRI
XV, pH MR T LIRS EE X VT cH 5. Uiz Lo
5, WK FIMRIIH A BIC L D5 v v 78 &2 O/ UIE LIS S h b bk 8
ZRELEL TRV, BUKIFEIOMIFICE-ST, 20X 72F v v TBEBE IR0 5K
BLTWsEEZ2 DL, a7 BOFHE - 540 - XRD HHrs R 2 AMAICH TE 5.
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Pb isotopic study of hydrothermal mineralization in middle-Okinawa Trough

FHRIEE - AEM— ', FHEEL? BEHME ', KAFH—*. §F°’
UK - B, CUEPEIT B R AR
S.Totsuka*', J.-I. Ishibashi', T. Nozakiz, K. Shimada', J.-I. Kimura® and Q. Chang2
'"Faculty of Sci., Kyushu Univ., 2JJAMSTEC

2014, 2016 4F1Z SIP WFZEafeE [k AIEEE IR A B (D /3> 7)) O F ¢
Il S AT HIERTRERER AR TH & w 5 ) OFRFFIRAINIEIC X - T, i~ 7 7 ofHE=RE
A6 38 KL OVGHE 44 1 /X Hakurei $ 4 b OEOKIR O WREIE T 5 b HEFEW30RE 03 R AO I ER
Bz, 2o OREHIZPEH T 2 BUKMESLY & 8T L, J78085 (PbS) % X S 8h(H
PARIERIE 21TV, LT RER IR O #im & &R LR OEIROHEE %2 R A 7.

E = 73k GF 10 4L, AR THREE T 200.5 m) 2> SAFEE A 2 /ERL L, SAMEERILZR L
XRD, EPMA IZ X0 &1T-o7-. ZTHIC K 0 EEHIEM &2 [FE L, E BRI Db
FHRR & 0T L=, & 72 LA-MC-ICP-MS % VT 08 O SR [RIAL IR LI E 21T - 7=

(R AR B UK O J830 138 A 2B i Tz, Uk o 0 Tl R B O EUKE
BRI (A 74 K, Mg-Z7aZ4 b)), #AEEEBITDEORICIY GESE, Y
FFENGL, JTEREL, THEEL) a7 OH N LiERTE 2. —JF, HE4 I Hakurei YA
MR A & PE R (e, AERIEDE) [ZEbhu Tz, BUKIB O HLLE
TIXBOKEERE L8 (1 74 F, Mg-7 a oA ) & & bIchifbdiy GEekdn, DI
§5, JTENEE, BESRML, WERREREL, X — R R aT O SHERTE .

O RAcHE =, FE4 8% Hakurei A b OERRINLA LIV 9 0 b Kila & am etk
R OREGICTEY, AIFIXAKIIETFY, BFIHEDTF Y OEEZRLZ & 1). 2
DOFERIL, BIEOaTITIXEWVRATEN, % 15.75
FOaTITITRA E & LICIRE - WEHEREY
DENHER SN L EFFTNTH D, T
4,878 Hakurei ¥4 b CliX, K EH OIS~
U R EYREE T O IR OB CRIML IR
WIS TEY, THIMEITK SN DHEEIC
JED OHEFREY DB % LV iR < =T T\ D A]

15.70 A

® |heya-North
@ |zena Hakurei

207Pb/204pb
= [ =
wn [ wn
n o) =)}
v (=] v,

BEMERELBND. EEAMECTHOEMEE 1550 4 ouamalADE
BRI O FEHZ BT, SRR He 1 A — 4 ° ® Sediment
BITLTOREEREIMA T - WIS 1m0 | 1840 1860 1850
Lotz Loz &%, #BokWhA4 FZ & 206pfy /204ph

(BRI R OMARTR & L CTKILE &MY = 1 i N T 7 oBGKIRImEIRUE R o 58

DEH-OFRLEE )T s ] — B GhL KA - HEREY DERRINL A EL D ELk
%ﬁgfﬁ?/‘ﬁw’ﬁ:ﬁﬂH+*%4h KL%, HERY, JADE 91 O DB

NTHELIIC K> TEDORENETRRD Bentahila et al. (2008); Halbach et al. (1997);

b, EBEUKIENOFE-HSE 2BV T gy Hoang and Uto (2006); Shu et al. (2017); Zhang
ElhA e 2 < U ek et al. (2008) O # £ {H.
[ (NF A ) L FF 12 240 7 BAOK 205 W e 1O L IR

{EfZ BB LTS Z L ERELTNS.
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Hydrothermal alteration in the middle Okinawa Trough based on geochemical analysis

BB ABM—R (LK), LHEsL (BRERR), ®mAREXES (FfgH
K), BiELA (JAMSTEC), CK16-05 FfyE—FE
A.Tsutsumi’, J.I.Ishibashi (Kyushu Univ.), T. Toki (Ryukyu Univ.),

Y. Takaya (Waseda Univ.), T. Nozaki (JAMSTEC) and CK16-05 on-board member

SIP R HARYFFEEIRIERINT ) OFHAD S & T, HERGETRER (HX v
I I X D IRHIFHAATHE (Exp.909) A3, 2016 4= 11 H 16 H~12 A 15 HIZ¥H#
N7 7 GHRA M OWIREKIR TERE S v, AREFSETIE, & o - HERYR
kL o 7 EEN B U 72 IR AGGREN DAL FH R DS E A 0 6, BUK BB AE
H OB FRIRHE 2 Ram T 5. HEREW B OMATIEL, Shao et al. (2017 Chem.
Geol) 1272 B\, A AU A E W ETLFE (HFSE) OFENCEET 5. #15
I, R N T 7 BRI O BUKIE D B 15 O T HERE YRR O Zo/HS b & Zr/Y
LEDBARRD, KRG KIS (I R) noledg L BUKEEIC LY 4
Ehiz/uTA4 b EICEDREEOBTIRIEFH LTS Z Ea2mRL, #
KEGERTEINGDTENEFEIT W EG LTV,

AfivEOYEEIFLD 9 B, Holes C9026A, C9030A 1 L N C9032A (ZOWTC, J&
Fr D 570 B RE RN HERE B O 25 (b P ot R 2 VT Zo/Hf th & Zo/Y b
Z7nv > kL7 (K 1). Hole C9030A % JEHEIZF/R 2RI 7 v v b & T-RE
WZHEET 5L, FHRAWIILZ OBRAZET, Group I (Zr/Hf = 35-45, Zr/Y =
2-6), Group II (Zr/Hf = 40-45, Zr/Y = 7-9), Group III (Zr/Hf =20-30, Zr/Y <3) (Z47
YA S 4172, Shaoetal. (2017) O R DT — # 1X Group 1 IZIZIE—ET 5.
BOKIEEN TR 51720 Hole C9030A DiEHE AT Group I (IZ/0EENS.
WS FHLIR D i Hole C9026A Tl, Group I ORLEE LK+ a2 & /E
(0-30 mbsf) HALIE D AL oA L, WALIEDE O PO+ HEA L L
7= HEREYE (>90 mbsf) 1% Group I IZEI V5. HEIE FHLARD HEGIZIE
Hole C9032A TiX, Group I (IS NI REEE LI e Ete/E (0-14
mbsf) O FAZIZ Group 1T (23S VD EBUKZEERE (16-32 mbsf) 2AHEBLL, Fifk

P C e D, D LD ER
K E J& (54 mbsf) X Group
I (2 ¥E S =708, sBHE
DI BB METH D,
M7k DIbFHEAIE, Group
I @O EALOHERRE TlIigKIZ
IV MEEARER,  Group 11, TIT D
KR 22 R 9 AL OHERE R T
£ B TIRTAY [t = 1515, g N
Hole C9032A @ Group III DA
Bl R HERRE T, TR

5 - 4 N . -
1 Zr/Mf-Zx /X AT 7 LRSS BB .
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1I0DP Exp.352 A& -/NERATIMK O K LS O & A B Rtk
IODP Exp.352 Magnetic properties of volcanic rocks recovered from Izu-Bonin
fore-arc

AZEERx, EREH (BEKRE), #IHFEM (BMaT/#HFR) . IWABK
(JAMSTEC), #t&HETF (ERMT)
M. Honda*, K. Mishibayashi (Shizuoka Univ.), M. Fujii (NIPR/SOKENDAI), Y.
Yamamoto (JAMSTEC) and Y. Harigane (GSJ, AIST)

Exp. 352 130t G —/ N R AR CE M S 7=, 4 M THREIM T oA, WEER O 2 #iuS
(U1440, U1441) 12 CaMBLAZEA, &Ml 2 #i5 (U1439, Ul442) THR=F A FE
BEhiz. i ESrofkE, PHHEEL2SEFEEIZIEOHBEZ LD, BENEDTL L
PIHHEMNMETTHIEE2RLEZ. 209 bAR=F A MZBWT, PEHEE—2FEED
BAGRIZ 2 DD AT 72 MF 7128 7~ 54U 7=, Christeson et al. (2017) TiX, A=) A F& 150D
) & BIR LT AR T 4 EMGETINE T 4 T 4 T 2T TWDER, Al Lk
(U1440, U1441)<°, — xR (Hole 504B, 1256D) & E_TIEH YT N RKE L.
—77, HREERIT 4-35%10° (SI) & 125-805%10° (SDIZ B — 2 ZFf oA B —F N5 AM &R L
7o (KZ,2016MS). @R 7 v — 7 LARERER 7V — 71380 5 P s — 2 H T
Fr RELDH, ABlZRARINTETEEREINL—TICEL, N=TA FRIILH
MM S IC R A W 7V — 2@ Lie. & 2 CARIZE TlE, Jra—/ R a2 & 5
BENTAIZRA &R =T 1 bOAAMKFFEICERL, 26D KIIAER AT S
AT OV e S A BT 2 2 L 2 A E L.

4 MR O KLFIZOWTHE B85S, 2E L FHEAOHT, BWERFE MR 27U &
ADGHTEAT > T-. BRI X2 BRABIE O R, ZAIR~BEROSKTF % Hi
WRO LT, BEFHEITORE, N=F4 FD5bEmmEEoREHT
FeO*=6.5-8.8 wt. %, KM B3R DOFREHT FeO*=4.6-8.4 wt. %72~ 7=. Rl LR A D FeO* &
1L 7.7-132 wt. % bR =TFA NMIWRXTEZhote. £, EWHHEEOR=T1 MZ
Ti0,=0.15-0.51 wt.%, KHEBIR DR =F 4 ML Ti0,=0.13-0.36 wt. %72 > 7=. AN ZERA
D TiO, &% 0.65-1.01 wt. % & R =T A MIHXTEZ o7, HHEEOELHNETH D
Wk (Fes—TiO4) DRERKTTHE IZ DWWV TR & 2R L FMR OB A b - 7.

BRI L R AT Y Y ADGHTRERICOWT, @R 7 L — I BT S ATl
ZERAET B ORER L Js-T) R & &V Eafig k. (0.5-1.1 AmY/kg) 2 H > Tz, £
D H B Is-T MR O L %2 1 SFFOREHE, Te=~500°C TH D Z & M HigEMEDF 2
WskiL A Ete Z AR I Tz, AR A 2 56 OEHE, 300°C & 500 °C (248 5%
LI ENLTFH )T~ NGl EDRRBEINT. BEBEOR=TA4 L
LofE R %~ L. 200-300 °C LLFICBWTEL LB/~~~ A MEtT S(eg.
Tanaka & Yamamoto, 2014)72 % @A FEHE O —HITRIER{EL L TWD Z &R E 2 6N
L. —J7, BRIV T DR =T A MITITHD Is-T #ifg & IRV aaFimb
(0.0005-0.07 Am*/kg) ZbHbH, E ATV AA—FI3HHER L2 LD, RV
MEaieZ RS T,
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How does asymmetry seafloor spreading occur in back-arc basins?
Evidences from the Southern Mariana back-arc basin and Numerical modelling

B T (MERE). PAE 4 UEBKRE).
w8 5 (MFERF). WE B+ REKXF)
Nobukazu Seama* (Kobe Univ.), Tomoeki Nakakuki (Hiroshima Univ.),
Tetsuo Matsuno (Kobe Univ.), Kyoko Okino (Univ. of Tokyo)

W INEZR C O IERIFRRMELEE LR IT, HIBESR B 5 ORFFE D % < D5 INHEZ: CHERE
TS, WAL, P RyisE & 1387 > TR AT T RIFEL TS Z &b,
Ei~ v MV OREEIZIERIFER B D T2 | OWLEIERIERIZIERFRER &> TH L
LEZLNTEY, W OPDETVHIRE I TV D BHER Ok A 7220, KAFFET
X, m~ U7 N7 7 EINES TCOBRFEELEL LT, 2o oBRFEEELHIT 5
IR LEIEIE R 2 2 BRI A W= XA Z B L Bl I =2 L— 3 VOfE
BUHEZ T, BRICEZV I D AN =ALTHHZ L &mRT, B~ U T T b7 7%
WA OPERET, 2 DO Kz 7 A 5720 BUWIEKEETHHIZHL B b LT,
HVERHE TR LN FRIEEO L D 72KV ERVHEEZRL TN T, AT T NLD
MAKIZ K DB RIB X 31TV 5, Seama and Okino (2015) 1%, MRS T & ¥ T
DT — X EfRHT L, ZOFAOE 7 A 2 b Tk, HEEALNE < o BRI 23 3O FE 6 B
RPEFHINIE Z > TNWDZ e ZR LT, EHIC, HEFHFIECZLIDWWLHRDL AT T
O FHEHOES EPEREONMEICEH L, AT 7026 OBKPNIESHIERICEEL 5 2 T
WD EWHIRFBERE LT, T7hbb, 2770 HTE L ABBAKIEDO Lo~ kL
DR L Y U ZAREZART S5 728 JERER A AT OALE I [ E S 007 VR
272> TRV | ARKZE)CTE) X T OIEKREHHE# ) D — EDORHEHCHIR S5 Z
ET, FERFMERDEE Z D & Ui, Z OFEKEhZAEEr U 72K C, MIEKEN AR ) F 0
BHNZH &S MTfEFTIC L D . B~ MVERIRPUEE M E ST D (Matsuno et
al., in prep.) o Z DGR, JLKH O WA DO VE S 10-20km (T IR LR FUAEI 23 8 0 |
ZOTFIZIE, AT 7 HE EE THIEHUE OO EE A IES R IL N > TV D, B~ b
NTOREHEPTIIAKRRL AL FOFETHHTE 5720, ETREINZEHIL, B~
VMVIIRHREE L L TCH RSN TN D, — ., ZOKMOY T 7 AL FTHS
A7z AUV [Urashima] IZ X DM E A RAX ¥ L DWEHIE O3 A, S HICHEAK
iy TL A3y 6500 OB HHEE L 72 HEFREY) D43 A 1%, Z OEKEh S HEENIZ L 100m
A=V TBEHLTNDL I EERLTED MR A — L COIERFRIER DR %
Bl 5722 L7z (Okamoto et al., in prep.) o VBN EERE MFEETAUL, SR PEK o
BENCHEAL 52 TWHEEZDHZ LT, ZOHSHILREROBHNR S, 51,
WEEH -~ > MVEORKIC S &5 AT 706 DMK & IKIZ L 258K T /7
AATEEEY R 2 b— a3 U2 WINEROIERICHET Lz & 2 A, IR O JEKHlAS
AT T CORKIKICEE S LD Z & 23r S #u7e (Nakakuki et al., in prep.) . 4 2345372
BUAEFREHME S I 2 b— a3 Y ORERIT, AT 706 ORBKE I ORI 2
EHZ T, ERHIEREZSIEEILTNDZ EERLTVD,
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[L A H/KIE (Shinkai Seep Field = SSF) FET A =— DN &S
Observation on the white chimney recovered from the Shinkai Seep Field

AHERKx (BRI RE) - BAait (WA KZF) - Ignacio Pujana (7 F ¥ R
RF) - /DNERBRE (B LERZT) - TLANY] BAKEHZEILV—T—F
T. Ishii* (Shizuoka Univ.), T. Okumura (Kochi Univ.), Ignacio Pujana(Univ. of Texas),
Ohara, Y. (JHOD), Science party of the Shinkai Seep Field Expeditions

AR NEAKBESC ROV IC K AFAEMIICLD, vu v VA, oA avF Iy, &
BH, Ta—T U —LNENG DAL RKPEH Sy 58 O W e AR i d8 & H 0 2L
RO GADRHERINOOH D, s OB AEMEEITHE PRSI (A) BUKiE
HALAEWEESE (hydrothermal vent communities) & (B) #W/KiE/KIEBAMEELE (cold seepage
communities) &IZKBITE, BIFEZEKR, BELEHKREBHTE D,

BUKMEHALAMRHE L, EFEE COXKRIEHOE TH D (A1) KPP REEOILKE (K
WPE, KVETE. A > REEHRSgseaft) . (A-2) &EOQIEKE (V7 F 77, W N7 7,
~ X AW, TV T A N=T M) ENLZEOBEDRDHDH, LT, FOMDILFEDOFEBE T
L— MERITIN A (A-3) BSOS K LS PE O B iEdE (BEVE B8 | PRSI & aE) <0 (A-4)
Ty PARy b CREER) bEZXOND, WAKBAKEBAEDRET B-1) WETL— FOkA
IAB DY Th 5 IHBIR KBRS0 Uk O EARm b CFr o, BAYMEE, mEifE
T 7). (B-2) FEEEN KRGO OREFEY L (e ) A, =a—T7 7 R Rp&) |
BiZZzofic B-3) {baaEmEORES: (kD /vy = —ph, HARMEORER T A ~A
KL — M) Si2o8Hks, Zv—7 (A) OBUKEHFLAYBEEITHIER O NEREL= 1L
X— X ZENTWAEEZILNDAN, Zv—7F (B) O KIBAK YL I IHEFREY P2
anic, KB RVX—IC XD HEMOENTH D, [LABEBWEHED A X v A%
ZHNTOWDAEEMENEVO T, K= X —CHBEMICZ 26N TW\D ERRE D,

T REARCE 3 AT IS HE S 9 2 MERCA B KR AE W RESE A3 . RV P SRy A s & YT e (AR i dg 2>
LHREINTWNWT, Z2Z2TIEINb 27 0—7 (C) OEERET D, BIG (C-1) HRifEmEA
7 Uy U OWERCE #F R CORPEPEF SuiE 58 D Lost City fREUKIL) . (C-2) gl R lR}im o
PESCEE L LTI (R~ U 7 FRTIMO R F v & a i li%) . (C-3) I R RlR i O RERUE 4y
itk (B~ U 7 iR flREm o TL AN 8K =SSF : Shinkai Seep Field) T® 5,
TN—7 (C) ARRELXZDTRNAXF—]RE LT, BSOS LG TE L D KEND
AREMES R S ARIR STV D . RIBIE O & 72 D T I HIER O A Ay B AE RS HIER SV U2 T |
EMmEXZDZRXLF—JRE L TCOAREEZHD TS,

RS TUAD ) {8B/KIR SSF AMREET TX 230 YKI0-12 FFEftiED [ L A D 6500
91234 IEMIHAE (AHNEM) OBRIC, B~ VU 7 RS REAIRE O B~ 2 N VS 5y
Fitdk OKEER 5600m) TR S, u v U T A NIEFEICOMAT HEEEMBETH D Z &N
BRI, vav U TA LRV A NTFLA=—MHOisangRisn, Yavlifag=—
AN EREE FCTHDHI END, AERELXZHEIFEAKL EAEE OREHENE RR SN
TWb, ZDHk, TLANN6500] OEIRIZELHET, Z<OF L=—nNRIRINLTWVD,

Z 2 TIXSSF THREEN, MELHE 2 EEOKR T A N TF LA=—ONHIEESY, CT A%
¥ L XRF < v B 7 K DIEMEMNBIERIC LD . ZOREEA LI LT L =—0OKIKfEHA
HfET, HONT IR A (E A RT) & EidIR K RO R I B HERIC o 7o,
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Fe—vF 74354 FFizh BEAEWICBIT D MADPADLABEDE
H-—RICEER T R ME L OERENPADABIZDONT—
Alteration of the mantle peridotite in the northern Fizh block, Oman ophiolite

- Serpentinized peridotites, especially directly above the basal thrust -

HEHAERA GFERER). SHEE— (FEK/ JAMSTEC), HB A (FEX).
HAt%5Z (JAMSTEC)
Yuki Yoshida (Niigata Univ), Eiichi Takazawa (Niigata Univ/ JAMSTEC), Hayato
Ueta (Niigata Univ), Yoshihiko Tamura (JAMSTEC)

F~v—F T4 FTA MO~ "B T a T, FICAIAY A= 4 X
T A FTHER S, —EBIC LY T A R AR, AU > TIERCELER 2 - T
%.  AWFZRIE, Fizh 2 &dEio Ash Shiyah #i3 X O Wadi Shuwayhah (2351} % A #
FNT 4T —IVEEFONLSAE (T N7 a VIEE) &, F LY BT
D~ Mk T v a YNEONA D A TR, WECELIER O & ot 21T - 7-.

f%?éﬁ*@fr’%‘& ~ bty va VNE~ EEIICEB W T 7 R X A NI K &
IR DB DR DI D DITKE L, BRI BV TIRIEECA DM 72 2~ > = /%
iz %%i@“?ﬁ??% MR S 7o, FE TR CIIE A (Opx) D/NAH A |
ERBEET, VAICHAZMEI BOBROLND. EHIZ ,x&%w74y7y~w&
<~ vk va v OBRERTICITEAESG, oy a7 —Enho R Uy A MK

DT 5.

B T ~ N K DT ORER, AFEHUIBROIER A DL MY XA oD W0E 7 Y
VEANTEHDZ ENGhoTon, EREICB T DA —FICT > FI7 14 FOY
— 7 RO BT, BERCA O EPMA JIERE RN B, ~ 7 X Z A N DRI > THERL
1 DOFBLN T N—H A N OIRIEZ T T D Si 122 LWL B K0 22 e 0 Of
~EBLLTWDZ ERBHLNE T,

HKEIICBIT 2T o F T4 b OIFEE, HEAEIR O L (300-500 °C) 84 L
L BRT. AR~ bbb v a VIERE DA D AE T _ph&bf‘oﬂéﬁﬁ%ﬁ
-~ 72 Opx %, Enstatite + H,0 — Talc + Forsterite (¥J 650 °C, 1 GPa) DT
THELEBEZBNS. ik,%&%w74y7Y~w4vtht7yayﬁﬁ%?
RSNl r Y Yy A MRIE, ZOHWMAEDED D 300-650°CHEEE D JE AR S
HERREEL NS, Lo T, v Mk r v a VRLER Tl Ik - 7 i ia gk #a
DHEL, HAEOEEE L OERESCEEDR AT S & &b, tEktaibicfE-7z Ca
DR~ D LI J:é nYr VA MEDPEIT LI EHERI S LS.

I B, KEMIIBIT 228D~ T 32X A MIMESCHDOILFE/MA D Brucite +
Si (aqueous solutlon(aq)) — Serpentine + Magnetite + water + H,0 & U9 KiaiZ
STHALEEEZZLND. MECALIZE TS Si(aq)@{i?n"\é‘?ﬁ&i*ﬁ}&“&:)ﬁﬁﬁ@ﬁ“ﬁfﬁ(ﬁﬂﬁ
WCEDHEDEINDEN, KFEICE L I~ 2% A " Opx OFEIZ L 5T IEFIC
BT 5 2 D, Opx DRERCAAILA Si(aq) DEHEDOETEH - TWND & i%z
W<, L7EER-T, 2O L 57 Si(ag 13 LIZHEWAFZENLT 4 v 7V — IV BIE
AL EEEE SN T OORZ Y LEEZD.
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FEVE A  R{E¥ESE Prince Edward Transform WiJ@ A D A D
EAEH & EXKEH
Peridotites derived from the Prince Edward Transform fault, the Southwest
Indian Ridge: deformation and hydrous minerals

FdREZ - BRI (F# [ K), Henry J. B. Dick (7 v X — VHgEEM L FT)
Yuki Kakihata - Katsuyoshi Michibayashi (Shizuoka University), Henry J. B. Dick
(Woods Hole Oceanographic Institution)

FATEA o~ REEMEREIL, A~ RIEED 3 DOWHEORZRTHDHr KU F A 3 EHANDE
PICIEON D i Td 5. HERHEEITR 14 mm/yr TH Y, HFTHERGEE O lEEE D
1 > Td 5 (Dick et al.,2003). Z D K 5 ZBKEYE KRR TIX T O~ 7'~ OGS
BN Th Y, MMICHHOREBRREL D2 b, ZREEOWHEMZOE S
23 1~2 km FRFE L FEEITHE LS, M ADLAENBEHRL TS, FElEA v REEEE
@ Prince Edward Transform WrJ& (235U T 1983 4FIZ R L v VIRAE N TOIL, DAL A
NERELS U= (PROTEAS i), ABFFETIX, Z OE TSN A b A T
L.

KT THNTZINAUB A, ARNAOERBEEZZL ULV T~ A a) A M
Rl ZOUNL I~ vt A MTANALANOEKIED DR S RN Lnb,
P N E 72 700~800 °C THIMIAI Lzt B2 bbb, £, RFMAERIZL -
THIRAL LRI XA RS £, 2 OB Z ARl > Tz, S 61T,
RIEFIMRIRIERCE RS 2 5 O EZ Y » Tz, 20 X 5 2fEE, AL AT
IZH T 700~800 °C T
APAADE T, IBEME T
LT 600~700 °C Tk
L7zkkiE A IRIZ & - TY)
bbdZ LT LEZE
EBRIND. T LT, MR
FARIX 500 °C LLUF TRk
LieeBZBxonsd (M1).

I EDOBZEMENS,
Prince Edward Transform
Wrig o b AAIE,
800 °C 75 500 °C LL T2

T T, KO E L5 1T e IS MBI E TN D E K OIREE « JEHZEA. RENTIRE
F o LRSS, DR TIZFE S G D2 b & 7. Jenkins, 1981 (Z/NZE.
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Effect of water on the rheology of peridotite in the brittle-ductile transition zone

TREZTCORIER) . REEE CGRdER). AFER (RIEXR)
Takayuki Nakatani* (Tohoku Univ.), Jun Muto (Tohoku Univ.),
Masanori Kido (Tohoku Univ.)

DA B Aa OMEME-TEMEER LM OV EIL, WERB X OKEY Y A7 27128
T BB O XK 2 Hfig 5 E TR CTEETH D, Druiventak et al., (2011)
IE, RRIREME TIZB N T A DL AEO— IR R ATV, 600°CH HEAAL M U 12 3R
SNTREREENERT A 2R LT, T LTEOERFERIZE ST, BHEY VA
7 = TIBIT D MIER A DR KRIBE N 600°COERMBIC—ET D EEZT, —FHT, &
FOWEEY Y AT =7 OIRERIEET VI, HEORKEEN LV &iio 700-800°C D
EIRARE T A5 AR LTS (Grose and Afonso, 2013), F7=Ur4EOYEEIH]
RN FERNCROWVERZ R OMEN | WERB LK) VA7 =7 THELTWD Z
ERHLEM™ZoTEY (HlziX, Aderhold and Abercrombie, 2016 ; Inbal et al.,
2016) . MatkiEig s 600 CAH M2 CIRIICIER S HREZZ X D LENH H, Kk
X, BOEEE TP 52 CHADKMEREZIKRTSE S 2720, TOH N EHO—
DTHDH, L, KiFZFDO L IR EITIAZ. DAL AASEAIZEEL TEA DM
PEBRE AR T SH72 0 EDA L AAA AL FERISE R Z L CEKEMETER L .
YEMETE TR DRt K O D2 (b A b 72 B9 726, Mtk MsER R I BV T K
DIt Je O &6 & Z{RHES 2 20 B BT Tl 720,

AL TIL, etk SR ERI BT 2 KOMRERIET 5720, 7V v 7
2RI A VT, R OE K (Iwt% H0) S FIZHBW T A S Ads D —ii
JEHE I8k 2 600°C, EFE 1.0 GPa, fEIEE 7.4X107-2.9X10° s DM TITo 72,
HEDEIIZ2T ) 7 LEWREEDZ T A a2 b bz, BIRISIXEESE T T
800 MPa TH > 7=DIZkf L. &/KEMFTIX 600 MPa £ TIKF L7z, £/, WSt
T T, FEMEENC 3 LT 457 O AE D B OIERCANRICORETE N E R L —7
T, BAKRGEMETIE, JEMIRICKE LT 30° O Z 7o T OTERAFR D D, I
BIFL 2.9X107° s OFMTIX, R & RO A % 72 T 22 W 12 X - TRlRkn
T EN TV, BKGME T ORI N R 22 B AR AFE N e o T Z L b BT
Dl KIS AEDOKEEMN AR 2 EE L, MEAR TSRt s, &5
(2. BKRSAE T CHIRE 72 W E T Rk 23 el S 7= SEBR TIE. BRIR1Z I 2205 7178 500 MPa &
TRESIIE T L TR Y | WL OB I BV TR S L2 A 3 L OMERCR 3 S
BB T2 720 L TWEAEEN R IS5, Inbal et al., (2016) 1%, 7
AV BVEWEFED T AT 3 — AW ORIERIZH -5 B~ > TR s -
FeEL 72 B DR D, *He/'He HLOBLAFER 72 E0 O KIRIKDFE LKL TN & &
2T, SRIOEBRERIZEOEREZFT D,

—Z&ELw@k— Druiventak, et al., (2011)EPSL, 311(3), 199-211; Grose & Afonso,
(2013) G-cubed, 14(9), 3751-3778; Aderhold & Abercrombie (2016) JGR 121(5),
3462-3478; Inbal et al. (2016) Science, 354(6308), 88-92.
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Petrological and structural analyses of ultrafine-grained ductile shear zone in wet peridotite

-A case study in the Gongen outcrop in the Sanbagawa belt-
BodRfE (1), AKE®T(Q), FHAQ), XKBEFHE(2), Wallis Simon(3) (1. &R
K%, 2. F®IERZE, 3. HEKRH)

SR T HIER O H & B~ PVIZBWTKRERT 7 b=y VB A B SR ZT-OICEER
W TH D, IEPARBERLEIEET X v F AL FEDOIEIEE /R &, v~ MV KRE REM A
O BERZRT DT OIIINA L AEDTENMETH D, H0 T 28O LI a6
BEEZ /NS L, S ORELEZMRET D EER AN =ALEEZLNTEY , WRELY ORI
DIFEH U2 TR SN D, L., GAKREHTONAL D e DRRIAL Z fifhr L7T-
WRZEFNT D 72wy,

AWFFETIIRIRD 10 X 7 1 A — X —DOARLE KA & A OREERRNT 21TV, SRS To
AR LR & LA O —IC DWW THRE L7, WFFEEREHIVERT H R =R RR A~ 7 1 v 7 51K
DORAWRIBIEIHE DO XA R T, 100 27 v d—F—nb 10 27/ vt —F —~OFfEnE2RT,
B DIRE-TE NS 1T A S G o (Chl ZE, Atg, Phl RZ2E) L A ROIEE T 1B IE)
5#) 3.56Pa & T00CTdH 5, EBSD ~ v F D, A Afa ORI, FESNETALZE MO) | S
LR EL A (CPO) 2R E L FE-SEM & FI W CEE(bT =2 L — 3 1T & 0 AL U 72 B2 O Sk 1
BT T oo, MADAA VAR D — O8GRI EBIE 27T 272012, ZOIRE-JE S
HCEISNERBREMICE STEEFEA D= AL~y T EEK LT, BABENAGER R 3D
(DisGBS) — ZAUTIEFEEKEMHTRESNTRBAITHL —%, 2O~y I TIEBEEL TN D,

P TIVND A S AR 1T coarse Fi+ (mm A4 —)V)  fine $i+ (100um A 7 —/V) .ultrafine
BiA- (10um A& — /W) I EITE 5, coarse fiI%. afiid ¢ BHIZSEAT/RERAL XV Z R4 B EE,T
BEDIEE L REX 72 MO 2 X VST B D, Fine i IZ K E 22 MO & B W ERALE FE (HEE S D 2=
771% 1807 360MPa) & £f-> T3 ¥ (CPO 1XFH\  ul trafine Ki D2 < 1T/N S 72 MO & AR WVERATFE FE 4 L |
CPO I% fine Bi1-X 0 © 59\, coarse, fine, ultrafine B DRI L IS REL VIIA =X A
<~y TN TENENEENLZ U —7, DisGBS 7 YV —7 DisGBSHLH 7 U —7ERIc7 ey h&nb,

fine B F-INEBICEB VT, ka2 it % b DERNBEDESITHR 2 EFRT D MEEEZ R T D,
= DERNLEEITERNL DD 72 N3 AT T A N EAEDRIRICHE L TV EE BN D, MR TR
T 7T A RO A XIH 2um TH D, T ORICERMICIE SNIREESDHEBRAT S &
fine i1 £V & @IS ) (K 800MPa) (ZAHY 3%, IKEANLZ L D ul trafine K1 ORI BN
FEORLFITIBATHEN R O, 247 T A2 b2 5 ultrafine FiF~DRIEENREB I N D, A
H=AL~<y 7LD, fine BIT-OEAHEEIL, JIZ 800CTELUT 100 27 v A —X — O
PLERIBETHD, —OOFMMAL 25 L, FEHLEE TCOMPILEZFZATLER T vt 2 &7
LT 5, lmm A7 —LDONASAFIE800CT 100 X 7 1 A —F—~Hkifk L, ZDH%OREKT
WX THEADERRELX EHFT 5, —EOEARELZRST-DICH I EEZ D ETEVIG
NERBEL, 2OFFTFICBWTHIZa A=) VOBEGEWRRNER IS, BEmNEZ 5 &
BIA T =X LN DisGBS 7 U —F Y7 U — 7 HERICER L, LVEWSHTERTE D LD
2725, BRICEVEWVISHDEREINRL 20 EH/ERITIEED ., RREO 7ot AN T
ERRREETHRETSZEEZOND, £ 20um &9 ultrafine B+ D P RBIAITERNL « ILE 7 1 &
ANRBET DRI TICBITDEFRAETHD LMREND, EKRSEMEITEENL & SEBORE O W 5 % g
HE L, BMEESEE MR OERIZHEG L TnDH EEX N5,
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The continental extension and seafloor spreading during initial break up process in
Indian Ocean

PARF GRiFR). BARZENE (BHAF) . BHEFRM (MRHHF)
Tomoko Hanyu (SOKENDAI), Yosifumi Nogi (NIPR), Masakazu Fujii (NIPR)

FAAR 7" L — MIMEREICFHEN TR Y | _n%®@%j:/hvfkﬁﬂﬁﬂg®@
JEIERIZ K » TR & Tz, T2 KU T KEO /ST ER 2 B4 O R CTIIrE R
7D EERHE A X R THY L FRIEC Téﬂ%%ﬁ%MQ@%%wt@ET
KEDOIEHITHII = BT F KERSZDEFEZ B S i ?ék@@%kﬁé%@?%
e LMLZOFEMIIREHALNMCENTE LT, KT T — 2 B L T
A > RPECITHIB AR Z B S I T 272D O R T — &#%%hfw&woﬁ
¥ RT TS AR ISR T DWEIE R OFEM A LT A2 F A HE LT, il
7 7 VU B Natal Valley N Mozambique Ridge (21°S/27°E-37°S/39°E) & @ﬂ?ﬂﬁﬂl
FiHyh Cosmonauts Sea (63°S/34.5°E-70°S/45. 5°E) TORMAI A HIBER 3 BB
KON 24T > 7,

Natal Valley & O Mozambique Ridge 17 7 U B -7 A U B -pAfGE D454z X -
T ENTZEEZ LN TS, L, ZOWROHEN ED X HITHZE LMD
WTIEREW BT o5 TV, FEFTOFER ., Fox 132 OWHRO LM 5] EIEIX SN
e RKPEMFRICZRENEAL TR SN-FEHOLIZ L, £7-, M Natal Valley
OFMIN . Fri= AL H - 1 O YLK IT M &2 FF > M10-M0 & MK HE & RlE L7z,
Mozambique Ridge ®FMIIL, ALH-FEPE ST RIDWEEILRK EHR Y B ARy M EOHAER
WIS EEZ LD, Bl S NIRRT AIE,. Z OUEHEOREMAET A U A
=7 7V A OWBEIERIC L 0 R SN F AR Lin, 2 OB AIT MO B I3RS
BT L TR, MO LARRICE T 7 U 7 - O UL R A BHAE Lz EHEE S D,

—J5. Cosmonauts Sea [IFAM-RA Y T H/ AV R/ ~EZHABNALEDHEN L - T
FERENZEEZ LN TS, L., Z O T LKA ARR L IR T 0 (7]
EINTNDTD, 22 TOWEILREIIRIZEH S NI > TV, 5 54 IRH AR
MRS ELIIR (JARE) ZHbE L7omokis TLoE ) MBI L2807 — 2% b L2
T2 13 Z ORI TH7ZS, EEOE T AL S 72 A H-AEE 56 O MION-M3n & TO
HISRERZRE Lz, & 512, MIn-MOr £ TIZHER T B DOZE L3 2 Z 0 . MO LA
PV - AL T [ DYFIEJERIZ 72 o 7o EHEE Lz, 7, AFZEOFERIT, Z oiikic
JRVEIPE CREEEER S DFE L TW D REMEE R LT,

EH OO M0 (133Ma) BEICHBEIE R 23BAAG L T\ d, £z, MO (124Ma)
\ZHER T IRRYE R EDEAL N Z > TV D, ARFEE T, HBIKER M0 (133Ma)
EMO (124Ma) (ZHEH LT, A ¥ RETOWEILKEIZO W TR T 5,



WEPETERHB T DAL AADREL A L 2 HEREERKT &
HEWER O REMEIZ DWW T

FR[ER 72 DL - BRI (VeiEAr U ) -
ZEHE BRXEtE~V v - U= V¥ RY)
Natsue Abe, Takehiro Hirose (JAMSTEC), Osamu Tadai (Marine Works Japan Ltd.)

WEPE FEp AR I, 2 E TA > F¥E (Atlantis Bank: ODP Legs 118, 176 & 179, and I0DP Exp.
360) °APE (Hess Deep: ODP 147, I0DP 345: Gillis et al., 2014) B L ONKWEEE (Atlantis
Massif: IODP exp. 304 & 305, 340T: Blackman et al., 2006, 2011) 28 T 60°80% &5
W ENEE CRAME T 1500m £ TOREIDER SN TS, REHIAROBEN WA T, &%
DOBENE (CpxtPl) MBHIEFITHABAA (BLFO01) ZET 070 vol%) hv 2 FJA FET
L7 — Rk A /R L, 72 01 B — RiZ 10%8A Bic7e b, £7220 01 1%, fthofidh L
NTRIRAE (Ekrafk) EREVEHA DA H 5,

F— NSRS EERE ISR BB RO D
IO OB 2 7 RBHET, £ OE A (FRC
PR ICHl AN RGNS, M EicBiTFsaT
B (2 em MNLHIR) ORPEREOHEEFHRIME L, K7
HEOREHL5.076.7 km/s Z7r L TEY |, BENVE
DOIF-EIR e R & LTSNS 6.077.0
km/s R0, 4 ¥ REEICBW A S -V E a7
A8 (Hole 735B; Dick et al., 1999) D Z#1(6.077.3
km/s) XV LEHTH 1 km/s BN 1), L3
W -FoHT — & RN L7oRE R, R LR
AHTH, L VPENREACTFHRE RS 01 E—

REN S WV EUZIERCE A LR B OGRS, M ﬁéﬁﬁahfi%%igggéﬁéﬁtfﬁ%
BORENBVHA A S 5, ZO[AIE, TENICITD  FOHAWER AVFEDLOICENTFEY
LT 2000Pa ETOMERM T COMPERE TR o/ BISEAAND.
BWTHROLND,

—H. DDA EEL GURERE (hey T4 e d) X, WE PSR oR i, £
REICEWVEZICE DV ZLFHELTND EEZLNTND, LEEB-> T, ZOBEER»L, +
IICHKVER DS EEA TS (RE AT L) W NEHuRIE, 20 BE (G&ED) X0 & EME<
RBAREMEDN D D | WEE T RS TR AL () CTHER TR LN B D Z LT
b,

51 A SCHER

Blackman et al., (2011) Drilling constraints on lithospheric accretion and evolution at Atlantis Massif, Mid-
Atlantic Ridge 30 N. J. Geophys. Res., 116:B07103. doi:10.1029/2010JB007931

Blackman et al. (2006) Proc. IODP, 304/305. doi:10.2204/iodp.proc.304305.2006

Dick et al., Proc. ODP, Init. Repts., 176: College Station, TX (Ocean Drilling Program), 1-314. doi:10.2973/
odp.proc.ir.176.103.1999

Gillis et al. (2014) Primitive layered gabbros from fast-spreading lower oceanic crust. Nature, 505, 204-207,
doi:10.1038/nature12778
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Estimating sources of magnetic anomalies at transform faults

wIERT (FRFRF) . BHERM (ELARH#FZEHET) .
Bfn (MEXE). WEEF GRERZRIEBEN TR
Yuka Furukawa (Kobe Univ.), Masakazu Fujii (National Institute of Polar
Research), Nobukazu Seama (Kobe Univ.), Kyoko Okino (AORI,UTokyo)

HIERANEBOKIEER T T D T A7 4+ — LW OW/KTA D & L TOREZ 5 H
T 572®1cix, TV AT +— LMo LEGE N EER#AES STy
%o HIERINERIZAKDA L~ M OEBEYE TH L0 AL AR EET D LIEHch &
WEBRFL DN AE R S v, BEBRIL S IR R 2 153 LA ERME A 5 - TH 5, AW
TlE, b7 VA7 5 —AWE CHH S - R R 0 DS 2 HEE L, <> hL
MEPMERCEAL LT RE SEHEETH L TR I U AT +— L HENS DKDTEAD
HEHEHA LT D,

5t L T DRI, A v FPER RUFEED Maria Celeste b T2 2 7 —AWrfE &
Argo NIV A7+ —ALliETHD, ZNHDO T U A7+ —AlfEITEINRENEN
250km, 100km DEWETETH Y | FRENRKK TMa TH L2, L0 L < OKkRN
MALTWDAEEMERH D, T b OWEZxtg & L, KH15-5 i (2016 ) 128\ T
TRUEHMTRAS > A7 & Deep—tow I I N7 0 U BEEHE 7T v 7 A7 — MRS
717 (0BM) % ffi I L CHURE SR BLIN 217 > 7o W@ IR W OUEREIZ IR 5y (ERE D R e~
#) 30km) ZVEAEICEAT L CREYI D X 91T, Maria Celeste b T2 R 7 4 — AWrfE Tlrg
& 17 2 37 4y-mife 18 FE 01 4y, Argo b7 2 A7 4 — AWFJE CIIrEME 13 £ 33 -k
13 J 54 4310 RK &K 50km ORI AZHRE LIz, T 5 ORI > THFEE D> B 0D &
VEIE—7E (K9 800m) 12725 X 9 1T Deep—tow % ML L 7=,

T WBOE, 7a BRI OT — 2 R TE TW AR WHIRH - 7270,
OBM 7 — & CHiiff] L7z, OBM O#asfrtt7e E&BrRW\WT 7 a b U BEF TOBIHNEIZ 7 ¢
v N ERTIEE AW, SBATICHW DI T — 2 1%, FfiEICS W T~ LT o — 55
MRS [SeaBeam2120) (L » CTH LN T —Z&HH L, 74T — K« f L R—=
= VAT T, JIRRISID o TSR E T O 2 ROt DOREALAEE A R E L, JIFR O ELA T I
IXRER DOREE N RO TV D b0 & Lz, R ITmoT — & g CALE 2 8hiEi
SEIL, BibEO bl - THICHEN 70y 70K ENL OB A OETOT e v 7
NHOFEEELAEDYE, BIEETHE LN IR R 25 H L,

BUAHTE & QTS E T — 2 2 W=7 4+ U — REITIC L 0 . HmR R 23R L,
IR ST D I DI K D3R & R D 7201, Bibg o b i elifitm & L,
JE S —3E (1km) , BALSRE — & (5A/m) & E L CEEA Lz, BHBRRTE NG A 3 —
Va v TG & R D . T O R D RS & OE L CEH R 2 BIRME I TS
J7e HIEDOIRC LD EZFHE LR RITIEE A CBHEZ S TE 3, iz o
ER DK E VAT CIEFHRE L BAEOZEN K E W2 BN NS OFSR"H D L&
oD, S, WEEILOEEEHET D,
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The magnetic signature of ultramafic-hosted hydrothermal systems

Florent Szitkar (JAMSTEC)

While the magnetic response of basalt-hosted hydrothermal systems is well known, that of
ultramafic-hosted hydrothermal sites (UMHS) remains comparatively poorly documented. Here
we present the magnetic signature of three UMHS investigated to date on the Mid-Atlantic
Ridge, i.e. sites Rainbow, Lost City and Logachev. Two types magnetic signatures are observed.
Sites Rainbow and Lost City are both characterized by a variably strong positive
reduced-to-the-pole magnetic anomaly, i.e. a positive magnetization contrast. Conversely, site

Logachev does not exhibit any clear magnetic signature.

Rock-magnetic measurements on samples from site Rainbow reveal a strong magnetization
(~30 A/m adding induced and remanent contributions) borne by sulfide-impregnated
serpentinites; the magnetic carrier being magnetite. This observation can be explained by three
non-exclusive processes: (1) higher temperature serpentinization at the site resulting in the
formation of more abundant / more strongly magnetized magnetite; (2) the reducing
hydrothermal fluid protecting magnetite at the site from the oxidation, which otherwise affects

magnetite in contact with seawater; and (3) the formation of primary (hydrothermal) magnetite.

The positive magnetic anomaly associated with Lost City is characterized by considerably
weaker amplitude, underlining the role of temperature in the accumulation of magnetite within
the site stockwork or plumbing system. Indeed, whereas high temperature promotes significant
production and partitioning of iron into magnetite, low temperature favors iron partitioning into

various alteration phases, resulting in a magnetite-poor rock.

Hydrothermal site Logachev is much smaller (of the order of 10 m) than the previous ones
(several 100 m). This site, known as "smoking crater", is episodically affected by explosions.
The lack of any significant magnetic signature is explained by its small size and the random

orientation of the (possibly magnetized) blocks spread out from the explosions.

While basalt-hosted sites are characterized by a lack of magnetization, UMHS are
characterized by a positive magnetization contrast, ranging from very strong (at site Rainbow)
to negligible (at site Logachev) as a function of parameters such as the temperature, the size of

the deposit and the mode of discharge.
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Serpentinization of oceanic lithosphere:
Insights from rock magnetism and marine magnetic anomalies

B BEfn (R #EHFK)
Masakazu FUJII (National Institute of Polar Research/SOKENDAI)

Exposures of ultramafic mantle rocks are extensively distributed within slow spreading
environments, where alteration processes significantly influence submarine ecosystems as well
as lithospheric properties. In order to reveal the role of serpentinization in the Earth oceanic
lithosphere dynamics, I utilize the rock magnetism and magnetic field measurement techniques
because detection of magnetic signal related to crustal iron behavior is powerful for
characterizing serpentinization in nano- to thousands kilo-meters spatial scale. In this
presentation, I introduce our observation of a ultramafic hydrothermal site and newly proposed
three-stage model for magnetic mineral formation in ultramafic hydrothermal systems.

Our scientific team investigated the Yokoniwa hydrothermal field (YHF) in the Central
Indian Ridge. The YHF is an inactive ultramafic hydrothermal vent field developed at a
non-transform offset massif. Dead chimneys are widely observed along with a very weak
venting of low-temperature fluids, indicating that the hydrothermal activity is almost finished.
We deployed the submersible SHINKAI 6500 and autonomous underwater vehicle »2D4 in order
to obtain high-resolution vector magnetic data and seafloor rocks during YKO09-13-leg2,
KH10-6, YK13-03, and YK13-03 cruises. The distribution of crustal magnetization from the
magnetic anomaly revealed that the YHF is associated with enhanced magnetization, which also
occurs at the ultramafic Rainbow and Ashadze-1 sites of the Mid-Atlantic Ridge. The rock
magnetic analysis on samples including basalt, dolerite, gabbro, serpentinized peridotite, and
sulfide show that only highly serpentinized peridotite carries high magnetic susceptibility and
NRM intensity that can explain the high magnetization of the YHF. These observations reflect
abundant and strongly magnetized magnetite grains within the highly serpentinized peridotite.

Based on comparisons of Yokoniwa with Rainbow, and Ashadze I propose the following
three-stage model for magnetic mineral formation in ultramafic hydrothermal fields: During the
initial stage of an ultramafic hydrothermal system, magnetite forms with serpentine and H,
through hydrothermal alteration of peridotites, and pyrrhotite mineralization occurs under
reductive conditions. Once the serpentinization reaction has progressed, the amount of
magnetite creation increases dramatically, strengthening the magnetization. Pyrrhotite creation
continues as long as the H, content of the hydrothermal fluids continues to create a reducing
environment in this developing stage. Hot and reduced hydrothermal fluids maintain the
stability of magnetite and pyrrhotite with no low-temperature oxidation. Finally, once the
reaction of the ultramafic rock ceases, H; is no longer formed in the system. The conditions then
become oxidative, which allows pyrrhotite to be converted into nonmagnetic iron sulfide or
oxide, reducing considerably their magnetization considerably.

[References] Fujii et al., 2016 EPSL; Fujii et al., 2016 G-cubed; Szitkar et al., 2014 Geology
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Figure. Three-stages model of magnetic mineral formation in ultramafic hydrothermal systems.
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Microstructural analysis of deformed peridotites from the Gakkel Ridge in the
Arctic Ocean

$t&mETF (ERI) . R TR (&R K). Jonathan E. Snow (Univ. Houston)
Yumiko Harigane (GSJ, AIST), Tomoaki Morishita (Kanazawa Univ.), Jonathan
E. Snow (Univ. Houston)
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Microbial community compositions and its variation in chimneys at the Shinkai
Seep Field
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Ohara (Hydrographic and Oceanographic Dept. of Japan/JAMSTEC)
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DIKGEH) 5700 m T 2010 AT A S 7z LA WEKIERIE (Ohara et al., 2012) , BE
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FHEAINTWAED, LADWVEKEOFL=—TI1F, MZA 7 LI bTNITH
HENDIERETH 7=, LAMDWEKIE T, BAIEEIOMIFIC L - TR Db 7R
BENTF bh=—F A T L, ZHUTIE TR A R EMSC8h ) O 7340 D&V I E
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Ohara et al. (2012) PNAS, 109, 2831-2835. Okumura et al. (2016) G3. 17, 3775-3796.
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