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H K

HER Y FRBIRNC B S BT A o FEEVESERR 35-40 BEIC BT A WTBIEE) & AL MILERICEIT A%
VEFER— « B RS RGHEEFSERT) « & Fn (P K52)

FEPEA > N (347 E~40° E) EPRUBEIRA DEATF - HER{LE
g W CEHERTE) - AR KH-07-4&KH-09-5 s £ BE

WESLIGRO L~ MVEHEGEE - ThE TOMFREL 51 -
B iR (PR

AUV 38 X UG RULAA 2 PR T SR, B il o0 BRA 1B D SR
OHEMIRHESL « SRR - EioE CRIERT) - e 7% (YO X —F v aT) -
AN (HEEDTIERITENE) - AR CRIERT)

EEEICAR T 2LEE RN OFERGZOBERA~DT 7 —F
EIF Lo - I B AEHEERT) - BOH 1« FidE S A « [UAIESS « Aidaal EEERTFZE B RS -
HRSE— (PEZEHANKRAAFFEAT) « Anne Godfroy (IFREMER) -
EE WF (EERTICEHRS S - EEERE (AREERT)

BB VR BB K DRI ERVIGRIZ BT 5 A U SRR A HER L
VRES - REFRRE - Al B uNRE) -
EIRE - S - PR (BISZAEhRSD) - s (LR

R kT 7 HERAL BRI DT B R OWHERIED b HEE LIz ZBUKET /v
IEARME (FHERS) « JIIBES - KTFIEH « B F QEEITICERREE) -
Mike Mottle (University of Hawaii) * IODP Exp#331 FEfSiFZEE —[F

RRISRAL KT RS D / V7 = —FAEHR G. 0. Sars B2 X % 2010 ‘MG OEE
R (PESEHIR AW

K, BIEEILIHERD R R BUKREDOF FIE
PR (ERBINRAAIIERT)

BBEAU 2 &8 AUV 2 W BUK L — D= o B S
AR (B ILarseaT) - milZER (LX)

BERDBUIBKRTN— 2O  TEBMERRE AWV 155 LE] TOFHES
WA (N ERTEEE) - R (GERBIe ST -
NEOINZRRE EFEBCRIFZEMT) - 1WA 2 (IR ZERR JEEAE)



12. Aseptic drilling/coring at hydrothermal sitesin Mariana Trough using tethered marinerock-drill BMS
Tetsuro Urabe* (Univ. Tokyo) and TAIGA10M cruise scientific party

13. Close correlation between Microbe and Geochemical composition in North-Western Pacific hydrother mal
plume
Michinari Sunamura* (Univ. Tokyo), Takroh Noguchi(Univ. Kochi), Ke Okamura(Univ. K ochi), and
Hiroyuki Yamamoto(JAMSTEC)

14. Submarine Hydrothermal Activity and Gold-Rich Mineralization at BrothersVolcano, K ermadec Arc,
New Zealand
C.E.J. De Ronde, GJ. Massoth, D.A. Butterfidd,B.W. Christenson,J. Ishibashi, R.G. Ditchburn,
M.D. Hannington, R.L. Brathwaite, J.E. Lupton,V.S. Kamenetsky, 1.J. Graham, GF. Zellmer, R.PDziak,
R.W. Embley, V.M. Dekov, F. Munnik, J.Lahr, L.J. Evans & K. Takal

15. Submarine Magmatic-Hydrothermal Systemsat the Volcanically Active Monowai Volcanic Centre,
Kermadec Arc
Matthew |. Leybourne(GNS,New Zealand), Cornd E. J. de Ronde(GNS,New Zedland),
Uli Schwarz-Schampera(BGR,Germany), Edward T. Baker(NOAA/PMEL), Kevin Faure(GNSNew Zedand),
Mark D. Hannington(JISAO,USA), Sharon L. Walker(NOAA/PMEL), Joe Resing(NOAA/PMEL),
DaveA. Butterfield, Christian Timm(GNS,New Zedland), l1an J. Graham(GNS New Zedland)

16. Preliminary Report of |ODP Expedition 331 “ Deep Hot Biosphere”
Ken Takai* (JAMSTEC), Jun-ichiro Ishibashi(Univ. Kyushu), Science Party of Exp.311

17. U-Th radioactive disequilibrium dating of hydrother mal sulfide minerals on the seafloor
Asako Takamasa* (ERI, Univ. Tokyo), Shunichi Nakai(ERI, Univ. Tokyo), YuVin Sahoo(ERI, Univ. Tokyo),
Jun-ichiro Ishibashi(Univ. Kyushu), Shin Toyoda(Okayama University of Science)

18. Evaluation of laser-induced breakdown spectroscopy as a technique for in-situ elemental analysis of solids at
oceanic pressure
Blair Thornton* (1S, Univ. Tokyo) and Tamaki Ura(l1S, Univ. Tokyo)

19. Magnetic signatures of active and fossil hydrothermal siteson slow spreading ridge
Jéréme Dyment* (IPGP, France)

20. Relationship between volcanism, tectonism and hydrother malism in the equatorial Atlantic
Coalin Devey*(GEOMAR, Germany)

21. Newly discovered hydrother mal fields at the hotspot-ridgeinteraction site of the Central | ndian Ridge and
the Reunion hotspot
Kensaku Tamaki* (Univ. Tokyo) and Shipboard Scientists of YK09-13 Legl Cruise



22. An exprolation for ultramafics behind Kaire field: What feeds unusual hydrogen
K.Nakamura(JAM STEC), H.Kumagai* (JAMSTEC), T.Morishita(Univ. Kanazawa), T Tsuji(Univ. Kyoto),
T.Shibuya(JAMSTEC), K.Okino(Univ. Tokyo), K. Takai(JAMSTEC) and YK05-16 L egl and YK09-13 Leg2

23. Experimental constraints on hydrogen generation in ridge system
Katsuhiko Suzuki* (JAM STEC)



HUER R N ST A FEEVRSE TR 35-40 EIZBIT5
Wi TEEh & AL MitHE BB AR5

EHER—" | WEBRT GOXRFERTIEEDTTER., B (P KF)

H SV T A S D IES MU 36 O Hi1 755 0D 22 AR M | B QM 720 ES 1 ol B | A A7
THEBZOIVTND, LLRNG, EOWHEaT 2 Ty 7 A Ay MARy MEF O H e
Wpra % U CEARIR IR UERE S O FED 5 Y JLIfE5E O I HIE « VAR M7 oD AR I 3R
R LAV MR D NRT U AL S TRIES DT EDPRIBINTWD, FEET V7
OB RIFED ZEDRIIVTO DB DO SLG D OIRREL T2 BT 720,

W G TRBAR R LR Ch DR TEA L REEERE(14-17 mm/yr) D B#R 35-40 FEIZAT
&9 % Prince Edward WiZi#rE Eric Simpson WrEd#rizfeEniz—ktv s AR
300km) T2, 18 E DI G | BRI RWERE D | & W) OARH LR R TILA LR
RO EHIZ I, EIOV MG EOZUIZE Db DTELRIB SV TND, A THFSEE
1% Naso OEDE AL REEEEO MR S TRWZ & VA Ry hAR Y MR
IZHDZEME, AVME BN LW EDRIBSN TN D, ZOWERE T RIZUTZ,

WFFEfiEIL 2008 45 1 H & 2010 4 1 HIZSEM S = (B BESLTHE KH0704-Leg2.
KHO0905-Leg4), HiEkiB#i~ v v FEEEQEEMTE - f BB - i B8 )) - SaERE -
HIEEPIRAT - ERKIRE N T,

AW CIIHER B~ v U TEETHEONE T — 2 2 b Lo T 7 h =27 212
Wi L. EICBL T X o1z, A MG EOZEOSFEIEILRIZ B 2 72 5B 2 5 )
L7,

1) R TMa) 23\ C, WEsadh s 7' L — MEB) A ICER T2 32078 7 A v
I (Western, Central, Eastern 727 2> M) & #2325 25087+ 7 A FOblique,
Short 77 A2 M) THEEINTWS Z L&, BEME, HEBIXFRE»SHEH L/
{LIREE/AR . B RO R M LI M O S ZA AR BT Lic, WrErEHE o
EXE, BERIERY 7' 7 A0 FTELS, RIZIEREZ A FTIEEWMERNICH D, Iz
T Central %7 &7 2 v FUSCIIRFZEMM AR Z(EN R DN, OB I 7' 7 A
Y EZEDA N MEEEICREREZSNH DL Z L 2KM LI LD EEZ LD,

2) Western ¥ 7 &7 A k& Oblique V7 &2 A b JEE HFE &2 FFER O e 5
3~4Ma TITHIIED Oblique %727 A~ Western 7 &7 A MR Y 35500 13 HL—
DEAPLRY 7T A N TSIV TN ERBEND, BFFEHER TOIEK T MOk
BHNIRNZ L BEDUEEVE R N L5 Oblique ¥ 727 A M, i EDEATHE
KUY 787 ANTOAVMEEEOWANZL DT A MR~ AV MRS BEOJ X
DIERSNTZESE 2 i D, SHITHEREIO R ASHEITIRE~D AV MG Z 51T 22 L0 RIgES
TEY, VVMEEEORDZEEL | RAZHERZ RS TOD A BEMD B 5,
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FATEA > F¥E (34° E~40° E) EHREHEIRE DEAYE - HIBRILE
Petrology and geochemistry of Mid-ocean ridge basalts from 34° E to 40° E along
the Southwest Indian Ridge

S (BEXRS) * - AR KH-07-4&KH-09-5 fiifga A 31"
Hiroshi SATO (Senshu Univ.) and petrology scientists KH-07-4 & KH-09-5 cruise

PEARGEFE DN FIT S LR a8 COPIRRERR - MEREOREIEIX, v > bV Y — X DIRE
H LI GEHEOBEBNORER TH L LHHSND, 202 L2 MEET 2 BT, T
L7 7 A O IEREENIZIFEFELWICHEED LT, v ML Y —ZADENN
BRAE\ZBLN D WTREME D & D PETE A > FIEIBAE O BURE 34° 705 407 O THIERY BEER
‘EET, FLoyllt L aa8REITo7,

WL O YEIGHE T TAE A 16 mm ThH Y, BIEIE KR SN D, £, ™M
Va1 > RYERSRE O M OV & [FARIZ Wi HF 2 K » THBE W' 7 2 & Moy T
W5, WrEdsi T, 34° E 12 Marion Wigdss. 36° E IZ Prince Edward WrZd& . 39° E |Z Eric
Simpson (ES) WiZdasr 23 0 . 2 b OWrEddF 12 X - T, Marion—Prince Edward (M-P) &
7" A2 k. Prince Edward-Eric Simpson (P-E) &7 X MZHiFbhTwWab, P-E& 7
A v MEFEIZ non—transform discontinuity (NTD) & R AMMIZ L > T, 32D
TRT A MIHTBND,

YEREZ A M ENID MHUZXKH L7z & D, F—t vy T 4 Z7HATORH LETHED
HisAb 2 o OEEBIFRES EER OREDEWE KR L, B2 v T 4 7 OEWN
IR OEWVICERT D X 218HA D, L Laenb, ERSILHMEONY =
—YariE A=ty T 4 T HNTH->ThHEMISHSEIERIZT TIEFATE R0,

FHRTIT, TNETITH/ELNTWDEAT - HEKILFT — 2 28BS 5L L bz, K
RSN L 7o XA T T ADKEFESITORE LB E 2 T, Y%iE O L EB IO
<Y MV —ZADORBHIZOWTH#EmT D TETH D,

(a) normal ridge @ M-P segment (b) ridge offset in P-E segment weslerrﬂ! gzz:: zm:ggjg
P-E segment (west)
P-E segment (central) offset (KH-09-5) 3

32

; A 26
kg a1
° | 1
£ e 3 1 L4 I/f 1 . #

RS ) =g I ¥ § i | N 1

' :;Lv, By A' % . L ‘= 22 1 1 | 1 1

7 g E = " T
v == . TiO,

Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu La Ce
Rare Earth Elements

() HELERFDOIAV RS54 MRBIEARZ, A=ty T a1 2 N
VITRTONRZVEEUTVSEIICRZ S, () EHATHR % ' 7 ' 8 ‘ s

MgO (wt%)
(Mg0-Na,0, ~Ti0,) o LLD £ &4 3% TR % Mg DFLHBOMAE 5 M-P-segment
SR
FALVT NELTS THE L1, o ioia comp (K074
(1) KH-07-4 Ty « dRF3AED - Il 7 - W7 F ST - et oo

REEA, KH-09-5 SARE - MEEFE - & 1LA8 - IIEEA - PATFRRRS - SHAHA
B Loy brtin o - ARSI - ILKIEE] - AR A5 - BASIIGL - IR
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WEILRR D EE~ > MVHETHEE -ZhE TORZE L 5%
Upper mantle electrical resistivity structure beneath the seafloor spreading system
- A review and prospective view -

B R (HEXZF)
Nobukazu Seama® (K obe University)

WIEIZ 31T 2 KB e RITERIGEINE., i E CEBBLENC X 28101 T/ 10 44
IZ 1 EDOR—ATIThiLE 7=, BARIYIZIL, 1985 AR K([E 2N T LT Juan de Fuca ik
FrIAFriis 2wt Gz e EELAI & O3[R C5EHE L 7= EMSLAB 7' 2= 7 b (Booker and Chave,
1989) . 1996-1997 4R (2 K[E 23 F 8 U CHOREF eyl (17° S) T5EHE L7z MELT 5
BR (Evans et al., 1999). 2005-2007 4E|Z H AN TE L T~ U 7 F O AR
M- AR R 2 P2 56 0E L7281l (Matsuno et al., 2010) @ 3-2DOERNR H Y |
BD2OMN, MEILRKFHRE LTORETH S, BOPERGEE  (FRIYEROHE 146mn/yr)
EFORNELER R (17° S) OFEHE (Baba et al., 2006) [X. RD 3 HICEE®D
b, 1) 60km DEXOE TR EN K EICFET 5. 2) 2L 0 HEEHITK
I TH Y | JERF I & EDORE S MISTRVEGEN S S, 3) fEKEh N, R
PUEIRMEET D, ZOFERIE, KEE0RER R B~ bAnH 0 | Z0HEEE
JERIZE B 7o T, = MLOERGIRRENZ K 2 Wik T 60km OJE X O &L bL 728 %2 1
L. SHICA U B UBIERES AICEST 2 2 & IZ Ko T 60km LLED LKL R 1k
R EIRES N TWD . E7z, JEKE T O RBUREEI L, 19RO A v & TRt
T&E5. —F, HIMERZR CEWIEREAE (ML 25 mm/yr) ZFOHE~ U
T FDOVERFZTORTE (Matsuno et al., 2010) IX, RO IEICELEDOND. 1) &
BRI & 60-80km D HARFIR AT D, 2) 80km 225 150km DR ST/ T T
FEBSPUE MK 720 2 L 0 SIS IR TH D, 3) Ikl Ficid, (KEbEhT7 18
IRASTFAE L72Vy. 150km 7> 5 80km (273 COHARBUEOZ(LIX, E S 150km THO~ >
MVE S EERIBRGR & 2T & b O BAKEDHEAD 2R L, & BE o & R RbUE I,
KUZBIE LR CTE 5. Fi=, IR T T, AV FAMELE L CTH AR IS L
T%@%@EK*@%:&%%LTV%.:@20®ﬁﬂﬁ%ﬁ%\20®@ot7t
JAT 2T ET NV CTHIBRMET VEGKET VEFERMNT L2V VAT 2T LD
BB~y MUIKEZATHT, 2O ESITERLTWDS LW ET U0, T
FETCOBMPFERE RO 5.

W JERPE R R 2 R U T BB O R W BB 8L 2 . PRGBS 003 5 WYL KR
ICBWTCY AT VT 4 v 72D TV 5D, 2008 4EICIEIFE 1 AER OB 2 £ U gy
IRRERDH TN D ETE A REREsE OKRIfl, 2010) Z46, BIE. 7 v INERIIK
F. S~ U T T EIEAILICR TOBMPZERML TV, 5%, TRA > RIS,
A O FEEEICB T 2B Z 3 LTV 5D, 26 OWEILRRD B~ Mtk
B EE A A=V 7 T2 L1280 AV MER & JERGHE & OBItR % EE(L LT,
AL MEBEOEREZH LML, T ) A7 27 DR E S HHIETLRBZDOX A F I
ADERZED DFHETH D, T O OBIRIGEHE & | 1 FRRE OHIM T R KB
BLHINER T E D K 51272 o Te BB BT O BLRIZOW T HFETT 5.
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AUV B X ORERME 2 AV - HIBER 3 I IR LR E O EHg e
Experiment of 3 component magnetic survey system at sea using AUV and
deep towed vehicle

FEIEETL - JRE - EWEGE CGRIBRT) . BEE Y01 F—FvaT
V) | ERENR (BEUTEBEREME) | BRAR GERF)
N. Isezaki*, M. Harada, K. Sayanagi (Tokai Univ), J. Matsuo (OYO International),
T. Kasaya (JAMSTEC), and H. Baba (Tokai Univ)

SCERMEA O THEEEIROF]FEEIZ T 7= By — VBRI 7 e 7T A CCERH
4, 2008) [ZBWT, [ERERSFAITEZ T2 Eks R i S U A SR — )L DB % )
(WFFEREE  eWGE - FERFVEEIZEAT) &0 O REZRE L C, RIBEOE R
BEZBNE LIZREY — LV OBRICEED > TE e, 2 2 CIRBEIZBI DA EE %
Fulh& LC, BRAEEER & EEOWR TOERBRERZRET 5,

WA 2 MR AR 3 il TRAE & L 7= BRI

1. X MVEETH DD T, W& MbOBRAZ T, BbiEEZRD 5
NSRS,

2. 3 HEREEY S L OV ORE X, Laplace HFREX A7 0T, BESERE
(Dirichlet ®ffjH) %< Z & T, 7—FZ=AKEZHD 5 Z LRk D,

N, FELHBETHD, BETHIN, 2MIBLIOFOREIX EGLO 2% H7- 1L T
WRWD T, BEREE ZRD D7-01C1E, WL TW2RWY (2720,
MG 3 iy 2 e T 572,

1. 0.1n T EOREEFFST T v 7 27— N5t
2. 1100 FEEUA LD RREZFFOY ¥ A B /N A

N, VAT ALELTHHATH D,

2009 4 X 2 2WivEIC T, fLOPERER TAUVICE D 3 AR, 2010 22
FMFIZ T, NI 32— XUHRTO DTCM 12 L 5 3 sl BesEA, 235N S 4u7=, 2009
£ AUV FEBRIZ AUV Ol A X% EOFLE ISEZAKI @ 5571 (1986, Geophysics)
o THY ERIT 57>, 2010 20 DTCM EBATlE, 22—, 2—/L, By FOEERDOHT
EORRPE | ZE LT IR 3 il B DG 600, 2R3 5 Z LD HMThH o 7203,
ELH LU0 BEE L LIC IR 3 sl BE G Hhlz, AUV, DTCM O &6 603k
BIZBWTYH, MEIXEOMEDORE TH S, 2010 4 12 A1TiFNIT X —XIZBWTAK
A ZFHE LTV D,
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RIBECA R DILFEERMED D
HERCFHOBEREA~DOTY o —F
An approach to clarifying the population genetic structures of
chemoautotrophic bacteria in deep-sea hydrothermal fields

EH I FIRGEER). BHETF. fEEAE, [LARIER,
FA{HFAER (JAMSTEC) . Ay Yt— (EE#HF) . Anne Godfroy (IFREMER) .
A (JAMSTEC) . 0% #E (LK)
Mino, S, Nakagawa, S. (Hokkaido Univ.), Makita, H., Inagaki, F., Yamamoto, M.,
Nunoura, T. (JAM STEC), Nakamura, K. (AIST), Godfroy, A. IFREMER),
Takai, K. (JAM STEC) and Sawabe, T. (Hokkaido Univ.)

[T 5] REEAVKIEENRICIZ, KREEJED =R —ITKAF L2 W MEF A B EY A
X A5, MEOAERERNDGET D, IO OWMEMRET, HERNE D HALE S D it EE
{EEMROKFE T ENDEFITAR A R =RV X — 2G5 55k R 2 F b & bw
TW5, EEERVKIEEEIZA RS 5 FE R MAED X, B ToARITbE LD, K
A O CHIRIIMZ BT 2 BB EZE N TV A Db HEINL TN D, ZDOH
T%. Epsilonproteobacteria )@ DL B RMAEY D, R O EEVKIEE)
WIZBWTEHENICES L TWDZ ERHOMNE o TE 7o, ANEREITEEESCHE.
WG RZEDIRIK & 72 B Helicobacter pylori GEAFRE T Y ) XC Campylobacter jejuni &
WotHEEMEMEE S ETHHMOLNLT WD, T 6 HFEME
Epsilonproteobacteria OFEBIRFIIMEEII LI NTEY, BlaFONNT T
oA — 15 TR RO TARTE OBEE RO TRV 2 & DRI 7228 D §
DI L TR N2, £ 2 CTARMI TIT., B & e 2 IEEMT
Epsilonproteobacteria OHEBIRTFHIEIEZ MLSA {BIC > THLNITHZ L% H
e L,

[FiE] AN - EmEAEKBEZ K0 . TR - A > R SRS Mo R VKIS
BikIC B W TERINS -3 lB 2 AR 8 L 7%, IR BUEICHE UHBEZ 1T - 7o, #3K
DT A% —¥ o 7 BT CEMAR ORI D 2 8(51) OEERSNZ b L 1T, Bt
BHERGR KOV RO HEFE L HH L BEERFHIEELHET 2 H N LS
217,

[F5 R 3 LOVE L] AHBHERORE R, HEMED & 16S rRNA B R 1-Fl 5 & £ 5
BERENC, ZoHkT oMk T L2/ L— RSN AHAPA R 6z, 202 &
5. RIRIEEUKTEENIZ A B 2L G AIMAEMRESE Tl 2 < OMEMRHE THIR S
NOHBR RGN Z o TORWIZ EPVREB ST, RRERTIL, MEH O LY
IZDWTOFT R Z7R LoD, EEM: Epsilonproteobacteria OFFEREIE Y /) L L~UL
D LN & AT TRE) SISOV Cagim L 720,
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BB R BB B M R E B K R ICIBIT 2 U RN AHIERIL S
B isotope geochemistry of Wakamiko shallow submarine hydrothermal
systems, South Kyushu, Japan.

SEREE. KRR, afEM—EB Juiix)., FEE. ZR. FE%E (B
IR . WHFH (LX)

Shingo Hirao *, Tatsuaki Oono, Jun-ichiro Ishibashi (Kyushu University.),
Bo-Shian Wang, Shein-Fu Wu, Chen-Feng You (National Cheng Kung
University), Toshiro Yamanaka (Okayama University)

X C®IT

BFIEEUK AL, TRIEEUK RIS TEUK DAL D SIS R E RN b TV D
A, BukDEK, BEK, v 7oK ke EIRICH R L, BUKE(LiERE OIS
ARHEREY) & SOST DB N H D Z LA KIUT ARG ED 2 ENDDOHFEHE 2
SIS Z EIERT 5, FEIREBEEAN OERIERKRERGEE LT, BUKFTORTHE
DOHERALFHIRFBEZH SN T2 E 2 HME L TR EITo 72,
R L ot H ik

AUKEEHT 2010 4F 3 A 477z NT10-05 #2350 T ROV Hyper-Dolphin,

(JAMSTEC) OEFMiHAIC L v IS 7= 27 3 2 iz, R o REE L (7
YAFU-HE) WXV ERE L, AURENALIZEE %Z micro sublimation £

(Gaillardet et al., 2001) Z AW T L7=%. MC-ICP-MS Z#HWTHIE L=, £
BEHBROREIKEZ 2 BRI L THofricdt L7, KIKEEHT Ishikawa and
Nakamura(1992)IZHEWVEELZ DR L., BT LA THRUREDBE L%, SUREEL
ICP-MS . [Ffii{&tt% MC-ICP-MS THIE L 7=,
FEREBE

K DRMEEK R T B V23U O 3 BT 2> B BUK SR AR 5> O 7 © IR 3 OV
MR EZHEE L, 2 E TICHE SN TWAEE AL TR 1IDRT, A28 EBUKIIfho
W EEVKCRICHAT, FEFITE WA U RRE L UBICRZ LIZFREE 2R3 2 & A3
LN,

200°CL_ETOKR-EABUGIZIT 278 U ZDRENARGHNE 1%L T & IRITEHE T =
HENHEND SN TEY (Leeman et al., 2005) . BuKFr DA 7 FFEN R LI TR E
DFNRZ ZOEERMT 5 EEZ BND, BEKIKEEIO SHTFERIX, &V FEF
NS 2306 E & 15ppm (FEE &) | 6 UB fE73-4.1 ~ -1.8%0 CdH o 72, FEEIKD
R R FENAREIZ KRB O RINAREIZIFIE & L TR Y Bkt orR v EZO KR &
L CHEIZKIMEMENFE L WD B2 %?(L%)

#F1 EEHKZDBREE, 311BEOE

B(mM) 511B(%o) Reference
Wakamiko Crater 9.14 -4.0 This study
Mid Ocean Ridge (EPR21N) 0.46~0.55 +31.0~+36.8 Spivack et al.,1987
Mariana Trough 0.77~0.83 +225~+29.8 Palmer et al.,1991
Escanaba Trough 1.75~218 +10.1~+115 Berndt and Seyfrie., 1990

Okinawa Trough 2.04~344 -1.0~+49.2 Youet al., 1994
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R kT 7 GHERALBUKIR OB B R CHERIE > DHEE L7 BUKE TV
Hydrothermal model inferred from heat flow data and physical property,
Iheya-North hydrothermal field in the Mid-Okinawa trough

EARE @HMARFEXRER. JIIHES (IFREE/JJAMSTEC),
AT IER(FREE/JAMSTEC),
mHAF(XBR/IJAMSTEC), Mike M ottle(University of Hawaii),
| ODP Exp#331 i 72E —[Fl
Yuka Masaki” (K ochi University), Yoshifumi K awada(l FREE/JAM STEC),
M asataka K inoshita(lFREE/JAM STEC), K en Takai(XBR/JAM STEC),
Mike Mottle (University of Hawaii), |ODP Exp#331 Scientists

iR N7 0%, BRERIMOILPEMNCALE T A IR CH D, BITE, V7T 4 v 7 DBk
BECHHZENMONTEY, ZOFMIVEANLEZ LIRSS BUKIEEZ L5 K
AR ZHHER SN TV D, RFEOME Th LT ERILBKIK G ZO—FThH 5.

FREDIL, 2002 4025 2008 4FEIZHNT T, FREERALEIKIT L V2 O JE 1015 T2
BEHZIT, 78 MOBGFEEZIVE L. TOME, Bukigi b 5-15 km B/ 6 45
OB, 011 W' OBGRENSG LN, —FH T, {HHREUKIETIE, 10 W/m’
FEAZDRFENIBN S, BUKIENS 1.5 kn OB T, BUKIEE D15 E,
MELY & MRV <0.01 W/n® OIRET &G Hiv/e (EARIED, 2008 HEAEKRE) .
ZOX D REBRERNSAECLFKE LT, WAKOWNIAZR (VF ¥ —2) BEZLH
TE AW ILLFEILEDY A RAF Y U VT —ICLDRERNG S, 2 ORI
SR AR D> DR JE S HLRL 72 MU TR ST W D R S e REFRME) .
AN X DUMFIREBEIL, A a7 7l K ABRIEREICL Y, Bukik & KR &
O, IREHFEDDIHERE L T D, (MEO /R RTHAREKERENEE 2 SN DR
BHEREMD, v v 7% L TWDHEIREBINT (IEARIZD, 2010 WPGM).

AEE9/1 D 10/4 12H T T3 S A7z T0DP#331 fiHEIZ L W B TR L2 BuKIg & O,
IRENE Sk 2 R L 72, BUKIRO SR HI CIXEIE T m CEUKAE L7z sulfide £UV
O a7 RIS, KB EIR CIIEE T 60 m LR CHIVEE SR S, Bukil
TIE, MK FEm £ CEEOBUKNEIB L CWAERDMNS. £, KEGEEETIT,
APCT3 (2 KL DIRFEFHAIZS 8 s CHEE SN T=. TORE, ZhETEHEONRh->THED
WESATE ) Y a =PRI ot BYROSA & U Y e o —nbBKEEHEE L
THEAEF R Z1T, JRERACBUKIEE O KB E L HEE T 5.
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RIRAL KTEREHESE D ) NV 7 = —THEMG. 0. Sars Bk b
2010 SEFAE VB O E

TR (EEREANTHRE A HFFERT)

TAATY RED bAbOBIEALRFEPET T RUF KDL LT ORFELEDILKR
BB ESIHEEST2EZATHY, BITEH R TH O EWVIEFEILIRKEZ LT 5 Hitlsko O
EOTH D WFEIRENCERE, 3 —a v MUDZLEREMOHEREY S TALAA TR Y,
sedimented ridge OHZZEL TV 5DH. HERINTWIKRIELDT T v 7 AE—T1—%
ETMERBACER NS DM, )3 THFRTORBFEMEEHINE Y 014124 U7z Haakon Mosby
Mud Volcano (HMMV) (Z SR Tl b AFZENHE A TV DR EGTEAKZ-TRAKILOUE S TH
5. Fi1z, T OWHSIIHR OWEERE RIE R OEFKDEEBICE VIALETTLH 5.

TSI T~V T RO RERST COE Td % Centre for Geobiology % # Y5 Rolf B.
Pedersen B2 5 i 28D, 201047 A 8 H—20 H, Tromoso AMHUETER 7.
Z OIS FEERMEO B LTI, NRIZRKE K ZD12450F B, Forsvarets
forskningsinstitutt (FFI, Norwegian Defence Research Establishment) @ AUV HUGIN
1000 O EMTEER & eI~ HMMV OFEA, Knipovich HE48 0 CTD & HUGIN |2 X A EEUK
PRAE, 2008 I A INT=KIEDT T v 7 2AE®—h —WFIEEIKFR Loki' s Castle TP
ROV 12 & 23 URHREL & HUGIN IZ K DIz REiR & Ch 572, G. 0. Sars #% 2003 4
BEED vy = — MR RO k% 3,800 i ORMGFHEM TH D . KEER
OFELX FHMICEGES N TS, S 77.5m (% L CTIEN AT 18.6m & A<,
HRC 2 /D hr— VRGN D 5. F DT, W OWEREEEIIIEEA YA R
DHBIESND X OITELNTWD. KXZED L Y HECE KL TR EEIR O FLAETHA
RIS HDLEND, BEICHEZEEICEE L ThHh oD NCERIEEE 29 2 LA
TEXD LI REET/2->THY, i, BUEARERIZ L A T X TOFEHEO FEM N
STV D. MNEEREIIEECTASKBELTEY, steward OFE=EFESH 2 6 H
AV, HROFEMOF Tl bPERRE CH D, AR, Ao 4 B E2ESL
T, HUGIN D 5 I AL E D FRE D 7= DR 72 & NI AR O ki % Tromoso TIT - 7z,

H#%, 7 ¢ 3L KN THUGIN & ROV ORER ATV, - <IZ HMMV CTHUGIN IZ Xk 5~
LT B — L HIFE A & Subbottomprofiling 5k L, [\, FEHR, &EZEKE-
THE A BB BRI 2 325 L7-. HUGIN (233 L=Fkfd Eh B ¥ —TRA & L4
VBT D H2S Bk biE TEM BT GBIHT 52 &N TE . £D#%, Knipovich
UF%E D Connelly et al. (2007, G-cubed, 8, Q08013) T SN TWAHEK T /L— Lk
R 2 H S 5 ROOFEE CTD & HUGIN 2 {2 920 L7=. Loki’s Castle I Eastern
Mohns ¥4 7> & Knipovich R~ ML 2550 O LA EACRIE S 9 5 70 5 KL
PV Y BICAIE L, 31T EOBUKEEMNT 57T v 7 AE—I—BHEET H. BukD
WA REITAR L0 D LIRS, ME T O, Motz med 2ftl, 22007 8=
T DRENSBOR~DOHEFREY OFFH- LR S D, BIFO ROV Argus DI & &IH D
HUGIN il 2 A B b - iid 2 3 L, 2 EaroRESuKE S Zh Zhicst LT
RSN TWAD TAC 7 T ADHIED~ 7 FOFEMMIER % 58 Sz,
http://www. uib. no/geobio/en http://www. uib. no/gosars/
http://www. mil. no/felles/ffi/hugin http://www. argus—rs. no/
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B, BAKEIE KRR ORI R BUKHEOH Fik
TR (EEREANTHRE A HFFERT)

e R PERYERE VTR AL &S 2 il OBEA e <, Urabe et al. (1995, Science,

269, 1092) 237~ L7z & 5 ITHEIRIB VO 1 Bl CTD-towyo CYRIEEVKIE B IR D EK 7
N— DI RIFENTZERLSEFETHZENTE D, L, (KK, @IS T, 2
IK T — BB DOHEKIZ K AIRE /IR CHE ) & 9 > TJAMS 5 non—buoyant plume T
BN SN D 7N — L DRI 0 bR OME A<, TAG Zi1F U & L THEERK
TR O P IICHFAET D E WV I RFEIT RN T & 2R T8 L 287 ET DD T,
PERERZ IR © 1 [Fl0D CTD-towyo CTEKIEEBN DA MEIZRAEZ DT 5 Z N TE L.

German et al. (2008, Deep Sea Research A, 55, 203) TH#ERE L7= AUV Z FHuN7-yF
EAUKIERI D 3 BEPEER F1EOZH S TIL German & O[T AUV ITIBHL THAR—TE 580
PADFRND T, AUV O AT 7235507 2 42 U IATe Phase 0 AEOEEMEZ M L, <
DEABHLT-DOH 0 Th-o727%, AUV T Phase 1 725 3 ~DE V) JA T TUFIEIZ BUKTE
ARV IAT Z ENTE D E W) LIENIENY, ZHOEEZH AN LT 2007 FACHRE
Gakkel VE4a1EEEHUKIZER D X 912, Phase 0 TOK VAL N A4y TERBINT RS
BT HilES TTWDHONRBIRTH S (Kunz et al., 2009, J. Field Robotics, 26,
411, Stranne et al., 2010, JGRC, 115, C06028, doi:10.1029/2009JC005776)

I, BIKEwEO S 9 O DORBEIZKEN 4,000m Z# 2, Tow-yo &9 FHEMN
NEATRNZETHD. ODFD, CTD 7 —7 L0 H LN EVIRRE TlidaitEsE %
HWOTH 7y —7 MMEANT ICRE L 2D O THAERE 280V 1knot FEEEIZ L
TERWDOTHD. VEEEDO D Y 7Y Cayman Trough OFHA TIXKED 5, 000m Z##8 % 5
728, Tow-yo TlE72 <, —ERMEOIEE CTD T Phase 0 DV AR ZITE 9 & L7=N,
WG AUV O Phase 1 fi4 2 W4T S 87272, Phase 0 D D AR S PR EIRIZ 72 0,
WL I COBUKIEENG T O RFEICIZE] & 725> 72 (German et al., 2010, PNAS,
107, 14020, doi/10.1073/pnas. 1009205107). Z OfifiitF Tl Hybrid-ROV NEREUS ¢ AUV
mode DML T CTD-towyo & & & DIEEE X723, MEECHE b OB KIPLBEE I C 3G &
M7= AUV TIZ EFHMOESZEITI) LT LW ENFEIEESNDITEE 7=,

2010 4E 7 ALK PEPENESEIR C o S iz / VD = —FREMG. 0. SarsfiiiifE Cik
CTIDY 4 > F D7 v v 7 PRMICARE R IR EZ LT D728, KEIFAUV HUGIN 1000 O
AR 3, 000mz 8 2 TN =28, FEE &L Hnon-buoyant plume level ZHEATET
SERNOHMETHHEREIT 72, HGINIZAERAZ L TEY, 3.5 knot THIERRET
& 5 72 i@ H DOCTD-towyolZ S/ VEEt T D2 W O N—F 2 FBIT 5 Z LR TE T,
£, BREEBNY AT L2 THDE0, HHNGHREI>D AN THEMETX,
CIDIZONF ZHL B 7220, BK 5 Z &1L TE 720 3Kongsberg D R I /1D FIZBA%E &
NTWDKFTF —Z kY AT MIRERCEND T — X ZEHIPICE LS ETR S Z
ENTED I, BBESICE s GRP CHRTEICEM Y v /7 L2 ETTHZ LN TE
5. OFD, AWVE WD LV 52 ICuntethered ROVICZ2 - TV 5. A4EMEFE LTV
Do TG OEEF IO W THM R ERIT T X TR A2 72, BEMEIC) I IRORTT
EEMIRE Y T — 2T 2REDTY X, ERICCTD-towyo & X #i 2 54
MA[REIZ7 D &2 HD. http://www. mil. no/felles/ffi/hugin
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BGELFE o EE AUV ZAWEBAK NV — LDy BT
Mapping of hydrothermal plume by in-situ chemical sensor installed AUV

TR (BFH). ATEEHA (ZLX)
Kiminori Shitashima (CRIEPI) , Yoshiaki Maeda (CERES)

ﬁfﬂm%ﬁ’%5ﬂ%ﬁ%#%@#«@%%@#%i&%@&%L&%EL<ﬂ
it % 7= 012id, Bk 7 )L — L DO TR 2 o TW A BRSO 258 2 B & 2601 5 2488
N5, ﬂm7w—A@ﬁm ZBEWTIL, B Ly 2 2 HA L CREfI - 22/
AN E e L 7=l T — 2 2 B89 5 2 &ﬂMETTKT%D ZDEOITIHMEFEE Y
OFANBEF A TH D, — 7, BB AEBKRHAMR (AUV) X, BRI - RH
DTV v RiiERED, HHN LTl I 083N v ya rEHEITITY Z &N
TX 570, [REFMCBIIRERICHIR S D Z L2 <, BT S Z LB A[EETH 5,
(B) & RmfF7EAT Cix, k[E HYDROID > TREMUS100) Z3# A L, Ziuiz &)
ERBEHAIE Y, BRSSO L e A SEET D 2 LI L o T, HIFEOTETA
RKHFEEDO LI GT, BET=F VU 7R FH~ v B ZICRHME LT AUV 2 N
7B Z Ik LT D

INFET, AL EE AUV 2 HWT, EBUKIEENCER L7-K pH « & CO;,
*%@Wﬁ%ﬂﬁﬁ@t@@vyHyﬁﬁw%ﬁof%toﬁ@ﬁ%@%ﬁ%ﬁﬁ%
BENTWDERBERBOLELE S LT T T, ~"A Y LVH A~ GO R Lk
{%@%m)@@E%ﬁbﬁbt?%m@ﬁ@zU?ﬁowf\t%@ﬁ%%(ﬁw%i
JEEVETD © KIERKD 200m) DA AMEH AR A > b & LIS L2 1800mx1000m = U 7 D /K%
100m EIZ oW T () | JRElO~ > B 78l E £ Lz, £7-, AEIEHOTE
SV R SR Y Tl TRLR K E H HE R 0% 100m U F o= U TIZoOWT, v v B
TR A E L2, BETIE, AUV (2K b~y B 7EIIOMIC, AREANEKHEE
i (ROV) (bt v 2358 L C3E0E L=~ v B0 BRSO H R O v 2K TR Bh Ay
DFEEIZHOWT BN T 5,

m AUV (RUS 100)

-H + NN
130-E 13-E 130-E 130-E 130-E 180~ 130-E 130-€ 13- 130-E 130-E 130-E 130-E 130-£ 13-E 130-E 130-E 130-E 130-E 130-E

1800m Depth: 100m pCo,

¥ 63 5, 6} 63 6M BFE 6BIF BIT 6

High Low

BRI AUY (BB CEREBETOY v B IRER (TR)
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BERNRLBKTIL—LDOE
- MESBERREANV 55 LF] TOAESH

mEER, REBIELZ?, /WNOINZER®, ARz !
ﬁﬁﬁ%%%%ﬁ,%%&%ﬁéﬁ%%,ﬁﬁ&%ﬁ%%*

L &I

W ICAFAE T D EVKME AL DI L2 80KiE, A OWEK & FFRIEA L HEUK
TIN— DB D, BUK T — A%, A X 7 O LZBUKICH R 25
G A %ﬁ%%%:@%&%ﬁ%%bfﬁéo@2K,ﬂ%%ﬁﬁ¥5ﬂﬁﬁ%
N DIUFE~OWE DR % 1 L <R Z D 720121, Aok & OB BN D&
IR, FEH P OB & T8Ok 7 L — A OYETR « FBFENNLETCH D, 2T,
B (T E PRI 2 I T, MEED HIE I 2 BUKOReME (R1EL 7 [~ R H JE 1 <0
JEMR D) ZFT D Z L AR, TORICOVTHIET D,

MESiBERRICITSEAIE

PRI\ ILGE B O E B EEIN REIEICIE, T 0 RIROME A U7 IKIR R FET 5,
Hgei OKEE 20m f4307) (ICBVUKEHALA S 0, FAERHE IS X RIS T L 2 3 5
RIS/ DO BOKE HFLEN B 5, oz (XakE oSGt (ADP) & ¢, Bk
Y D 3 IR IRV D FHII A 1T 5 72,

[E R SR DV R & WAL O IZ RV IEDORE 3 & 5 Z & ZSRETTH DT — 2 B 57
295 L RIS, FEEORRYID ST 10m (SRR OB (BYR) 2SFE(ET D alkE
PEREWNZ EEBHEE LT, $£72, BXBIMEBROW RN MFIZ XD ETELT L EE %
% &, BARIREE L E LT 200°0CLL E, #HIFAKIR2Y 130. 57°COELAIT, Bl S =g
RALE L CHAESNSEDZ L E2R LIz, ZOE, My EES C THRX R HHETIZ
s SN DEVE A EEICHIE CTX 2 AlBMEN R 2 TE 72, S 51T, ShEfE & KR E o
RS, BIREDHRIE LT, FREVKEHANSEH I DEUKS, WA DR @é
ZAT TV D AR @ W E R HERICE 7o (BUE, Mfr) . RBEITE O OZE )
W RN R 65720, TREOBOKE W EBII LS [E ) O EE =T f%@bf
WD 03 h FNRLZR Y,

& Y JEIE SR C O 72 BRI O/ 23, RMEBVKME IR IZ B W CH IS A ATRE T H
DINENIBFIT TH D, £, MEBMBEIRRIE, HRECTEHHIT 2 720 OBl v 1
M LTHBRBER THD EHZEZTND

AW T35 LE]S I2ETF5HEHRIS]

E~U T+ T 70KV A+ (Pika, Snail, Archean Site) IZBVWT, HUH & #HUk~
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— LA DB EZFERT 57212, AWV 95 LFE] BT, 95 LF)) MW
LT O GREMIR : 200047 4 A~7 A 13 H), Fxld, 1556 LF) ITHEE
ATV D ADCP CRHAI S V72 SR TR EE (K P O » DFRIE &L 72 %) LiiET — % 2T,

BOKT N— LOZE@ZF T2, T OFER, SURTREITEE SR L <, KIZEEN DR
FIRE 2R LTS EHERI TE 72, WU, ADCP DORETRESAR N HE4 A MR T
LEKT N — LD 3WItHIA (ZEH) ZHERTE D RN A CTE Tz, B, AT —
B LTI, BUELMITEZED T D,



Aseptic drilling/coring at hydrothermal sites in Mariana Trough
using tethered marine rock-drill BMS

Tetsuro Urabe (University of Tokyo) and TAIGA10M cruise scientific party

Abstract:

Backarc Spreading Center and the off-ridge volcanoes in Southern Mariana Trough are
selected as one of the main targets of TAIGA Project (Trans-crustal Advection & In-situ
bio-geochemical processes of Global sub-seafloor Aquifer), due mainly to four known active
hydrothermal fields;, Snail site (12°57.19'N, 143°37.16'E, depth:2861m) and Yamanaka site
(12°56.64'N, 143°36.80'E, depth: 2823m) on the spreading-axis, Archean site (12°56.35'N,
143°37.89'E, depth: 2986m), and Pika site (12°55.13'N, 143°38.92'E, depth: 2773m) on the
off-axis seamount. Nine BM S (Benthic Multi-coring System) drillings were conducted during the
Hakurei-Maru No.2 cruise between 14 June 2010 and 23 June 2010.

The cruise was of great success as we could drill 12 holes with total hol e-depth of 41.9 meters
(total core length = 25.2 meters) in 8 days on site: BMS-01 was drilled on the spreading axis near
the Snail site. Hydrothermal fluid venting (temperature unknown) was observed after drilling.
BMS-02 and BM S-03 are designed to survey the Archean site before drilling at the summit of the
hill and proved that the hill is entirely covered by sulfide ores even beneath the sediment cover.
BMS-04 indicated that Yamanaka siteis still hydrothermally active but the hole was not cased due
to technical reason. BMS-05 drilled through high-temperature alteration zone
(chlorite-sericite-pyrite) in basalt lava beneath entirdy oxidized mound about 4 meter thick.
Series of drilling of BMS-06 revealed the existence of fresh pillow and sheet flow lavas beneath
thick sedimentary cover around the Archean site hill. BMS-07 showed vertical zoning of sulfide
structure at the summit of Archean sitefrom pyrite-sphalerite-barite oreto pyrite-chalcopyrite ore
with increasing depth of the hole.

The BMS was modified to avoid contamination from microbes which are abundant in
seawater; we attached multiple filter (200p, 28nd 0.2uto the pumping system to filter out
microbes from drilling fluid. Core will not be washed by surface water during the recovery as
only opening of the core barrd is the core-catcher part where core seals the water off from the

remaining core. We carefully handled the core to avoid contamination from environments on deck.

A part of holes were cased after drilling with titanium casing pipe (70mm ID) for future water
sampling and monitoring, if fluid venting was observed during drilling. Water sampling was
performed by inserting ““Akatsuki fluid sampler’ into the casing pipe. Besides, BM S is equipped
with Ultra-short Basdine System (GAPS) for better precision of location drilled.

We areimpressed by the ability of BM S asamarve ous scientific sampling tool. We are deeply
indebted to the professional work of Mr. Tokuro Kobayashi, chief of BMS team and Captain
Morio Endo and the crew that made us possible to achieve the goal of the challenging cruise.
Project TAIGA has been funded for FY2008-2012 as "Grant-in-Aid for Scientific Research on
Priority Areas' by MEXT.
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Close correlation between Microbe and Geochemical composition in
North-Western Pacific hydrothermal plume

Michinari Sunamura*(Univ. Tokyo), Takroh Noguchi, Kei Okamura (Kochi
Univ.), and Hiroyuki Yamamoto (JAMSTEC)

Hydrothermal circulation plays an important role for geochemical element cycle between solid
earth and ocean. More than 99% of chemical component in hydrothermal fluid are estimated to
be emitted into ocean. Microbes in deep-sea hydrothermal ecosystem depend on the
oxidation-reduction energy of chemical speciesin hydrothermal fluids as energy source for their
growth. Modern seawater are rich in oxygen, which is common and strong reductant chemicals
on the earth. Therefore the mixing zone between hydrothermal fluids and seawater is the most
significant and effective zone to use the available chemical energy from hydrothermal fluid.
Especially, due to the widespread distribution, the deep sea hydrothermal plume is important to
estimate the hydrothermal primary production and influence for deep sea ecosystems.

In the TAIGA project, we planed to estimate the effect of deep sea hydrothermal venting to
the deep sea ecosystems. For this purpose, we have investigated and sampled deep sea
hydrothermal plumes in northwest Pacific Ocean hydrothermal fields using traditional vertical
water column hydrocast, tow-yo survey with CTD-CMS, and sensor survey and water sampling
by AUV Urashima with high accuracy positioning. Microbiological phylogenetic analysis of
the plume sample showed the existence of sulfur oxidizing bacterial phylotype, hamed SUPOS5,
and methane oxidizing bacterial phylotype (MOB) reated with Methylococcus. MOB
sequences were retrieved from Okinawa trough hydrothermal plumes, however, were not from
hydrothermal plume on Izu-Bonin islands arc. These results are consistent with the fact that
hydrothermal fluid in Okinawa trough is rich in methane. In contrast, SUPO5 is typical
phylotype in the northwestern Pacific hydrothermal plume due to hydrothermal fluids contains
high amount of hydrogen sulfide. Quantitative analysis of SUPQO5 in various hydrothermal
plumes showed that the SUPQO5 population is closely correlated with the potential chemical
thermodynamics energy of sulfide in the hydrothermal fluids. Thisindicates that the oxidation-
reduction reaction with high potential energy, eg. sulfide, methane, and hydrogen, in the
hydrothermal mixing zone proceeds by biatic nor abiatic.

13
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Submarine Hydrothermal Activity and Gold-Rich Mineralization at Brothers
Volcano, Kermadec Arc, New Zealand

C.E.J. DE RONDE, G.J. MASSOTH, D.A. BUTTERFIELD,B.W. CHRISTENSON,

J. ISHIBASHI, R.G. DITCHBURN,M.D. HANNINGTON, R.L. BRATHWAITE,

J.E.LUPTON,V.S. KAMENETSKY, I.J. GRAHAM, G.F. ZELLMER, R.P.DZIAK,
R.W.EMBLEY, V.M. DEKOV, F. MUNNIK, J.LAHR, L.J. EVANS & K. TAKAI

"Brothers volcano, of the Kermadec intraoceanic arc, is host to a hydrothermal system
unique among seafloor hydrothermal systems known anywhere in the world. It has two
distinct vent fields, known as the NW caldera and cone sites, whose geology,
permeability, vent fluid compositions, mineralogy and ore forming conditions are in
stark contrast to each other. The NW caldera site strikes for ~600 min a SW-NE
direction with chimneys occurring over a~145 m depth interval, between ~1690 and
1545 m. At least 100 dead and active sulfide chimney spires occur in thisfield, as seen
during manned submersible dives, and are typically 2-3 min height, with some reaching
6-7 m. Their ages (at time of sampling) fall into three groups: < 4 years, 23 and 35 years
old. The chimneys typically occur near the base of individual fault-controlled benches
on the calderawall, striking in lines orthogonal to the slopes. More rare are massive
sulfide crusts 2-3 m thick. Two main types of chimney predominate: Cu-rich (up to 28.5
wt.% Cu) and more commonly, Zn-rich (up to 43.8 wt.% Zn). Geochemical results
indicate a‘magmatic’ suite of elements associated with the Cu mineralization (including
up to 91 ppm Au) and a‘epithermal’ suite of elements associated with the dominant
Zn-rich mineralization. The cone site comprises the Upper cone site atop the summit of
the recent (main) dacite cone, and the Lower cone site that straddles the summit of an
older, smaller,more degraded dacite cone on the NE flank of the main cone. Huge
volumes of diffuse venting are seen at the Lower cone site, in contrast to venting at both
the Upper cone and NW caldera sites. Individual vents are marked by low relief €0.5m)
mounds comprised predominately of native sulfur with bacterial mats.Vent fluids of the
NW caldera field are focused, hot (<300°C), acidic (pH > 2.8),metal-rich and gas-poor.
Calculated end-member fluids from NW caldera vents indicate phase-separation has
occurred, with Cl values ranging from 93% to 137% of seawater values. By contrast,
vent fluids at the cone site are diffuse, noticeably cooler (<122°C), more acidic (pH =
1.9), metal-poor and gas-rich. Higher-than-seawater values of SO4 and Mg in the cone
vent fluids show that these ions are being added to the hydrothermal fluid and are not
being depleted via normal water/rock interactions.”

14
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Submarine Magmatic-Hydrothermal Systems at the Volcanically Active Monowai

Volcanic Centre, Kermadec Arc

Matthew 1. Leybourne'*, Cornel E. J. de Ronde', Uli Schwarz-Schampera’, Edward T. Baker?,
Kevin Faure!, Mark D. Hannington®, Sharon L. Walker®, Joe Resing®,Dave A. Butterfield®,

Christian Timm® lan J. Graham'

'GNS Science, P.O. Box 30-368, Lower Hutt, New Zealand

Bundesanstalt filr Geowissenschaften und Rohstoffe (BGR), Hannover, Germany

3pacific Marine Environmental Laboratory, National Oceanic and Atmospheric Administration, 7600 Sand
Point Way, Seattle, Washington 98115-6349, U.SA.

“*Department of Earth Sciences, University of Ottawa, Ottawa, Ontario, Canada

*JISAO, University of Washington, 7600 Sand Point Way NE, Seattle, WA 98115-6349, United States

About mid-way along the ~2530 km long Tofua-K ermadec arc system NE of New Zealand lies the
Monowai volcanic centre (MVC). The MV C consists of a large elongate caldera (7.9 x 5.7 km; 35
km?; floor depth around 1590 m) and a volcanically active stratovolcano on the southern flank, which
rises to within ~ 100 m of the sea surface. Monowai calderais located within an older caldera (84
km?).Unlike other calderas along the arc, mafic volcanic rocks dominate the MVC, with only
uncommon basaltic andesites and rare andesites. Vol canic rocks are typical arc tholeites with flat
REE patterns, and positive anomalies in fluid mobile species (e.g., Rb, Ba, Sr, Pb) and negative
anomaliesin Nb and Tarelative to mid-ocean ridge basalt (MORB). Plume mapping shows at least
four hydrothermal systems associated with the caldera and cone. Monowai cone has venting from the
summit, aswell as several vent sitesinferred from plumes down the northern flank of the volcano. The
caldera has amajor hydrothermal vent system associated with the southwest wall of the caldera. The

summit plume is gas-rich and acidic; plume samples show a pH shift of -2.00 pH units, H,S up to 32
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1M and CH,4 concentrations up to 900 nM. The summit plume has elevated total dissolvable Fe (TDFe
up to 4200 nM), TDMn (up to 412 nM), and TDFe/TDMn (up to 20.4). In contrast, the caldera plumes
have lower TDFe, but range to higher TDMn concentrations, and are relatively gas-poor (no H,S
detected, pH shift of -0.6 pH units, CH, concentrations up to 26 nM). Significantly, elevated TDMn
and generally lower TDFe/TDMn for the caldera plumes compared to those on the cone we interpret
to betheresult of significant precipitation of Fe-sulfides in the subsurface, raising the distinct
possibility for the occurrence of shallow buried massive sulfide mineralization at Monowai.

Particul ate samples from both the cone sites and the caldera site are enriched in Al, Ti, Ca, Mg, S,
and S, with the cone summit plume particularly enriched in K, As, W and Cu, Pb, Zn. The elevated Ti
and Al suggest acidic water-rock reactions and intense high-sulfidation like weathering of the host
volcanic rocks. Observations from submersible dives with Pisces V in 2005 of the caldera site indicate
numerous low temperature vents (< 60°C), with a large biomass of vent-associated fauna, in particular
large accumulations of the mussel Bathymodiolus sp. and the tubeworm Lamellibrachia sp.

We interpret the Monowai volcanic centre as possessing a robust high-sulfidation magmatic-
hydrothermal system. The large shifts in pH, elevated TDFe and TDFeTDMn, H,S-rich nature of the
vent fluids and eevated Ti and Al in the particulates indicates significant magmetic volatile + metal
contributions to the hydrothermal system. The differences and similarities between the plumes at the
summit of Monowai cone and the caldera site suggest active Fe-sulfide formation in the subsurface,

and the potential for the presence of significant SM'S mineralization.



Preliminary Report of IODP Expedition 331 “Deep Hot Biosphere”

Ken Takai*(JAMSTEC), Jun-ichiro Ishibashi (Kyusyu Univ.), Science Party of Exp.
311

Avrtificial hydrothermal vents created

Totally, 24 holes were drilled and 21 holes were cored in IODP Expedition 331. Four artificial
hydrothermal vents were created by drilling operation and all the vents successfully made the
pristine hydrothermal fluid concealed in the subseafloor environment blow off from the seafloor.
All the hydrothermal vent emissions were confirmed to be >240°C by using thermal indicators
sealed on the outlet pipes of the corrosion caps. These arethefirst artificial hydrothermal vents of
high temperature fluids built in the DSDP/ODP/IODP history.

Subseafloor hydrothermal fluid alteration, flow and reservoir in unique hydrogeologic
structure

All the results would provide a large scale of potential hydrogeologic provinces and
subseafloor hydrothermal fluid flows and reservoirs. The drawn sketch represents spatially
enormous hydrothermal deposition, alteration and fluid migration and reservation hosted in the
whole Iheya North Knoll volcanic complex. There has been very little known about the
hydrothermal circulation (pattern, spatial and time scal€) in the subduction zones such as Volcanic
Arc and Backarc settings. Although the delineated hydrogeologic provinces and the enormous
hydrothermal deposition, alteration and fluid migration and reservation of the Iheya North filed
should bejustified by the future onshore investigation, it may provide significant insights into the
contribution of hydrothermal systems in the subduction zones to the global heat and chemical
fluxes through the ocean floor.

Stratification of hydrothermal fluid by subseafloor phase-separation and segregation

The pore-fluid chemistry data obtained from Expedition 331 may depict that the
subseafloor hydrothermal fluid reservoirs and flows are chemically stratified. In the shallower
hydrothermal fluid flows and reservations, the vapor-gained (brine-depleted) hydrothermal fluids
wereidentified at both Sites C0013 and C0014, while the vapor-lost (brine-enriched) fluids were
found in the deeper zones of reservoirs. The previous seafloor surveys of the lheya North
hydrothermal field always found that the vapor-gained (brine-depleted) hydrothermal fluids were
discharged from the seafloor vent sites. Thus, it has been a puzzle where the vapor-lost
(brine-enriched) fluids have gone. Several theoretical calculations have predicted that greater
densities of vapor-lost (brine-enriched) fluids sink the deeper subseafloor environments in the
potential subseafloor hydrothermal reservoirs. However, none of the direct evidences has been
obtained. Expedition 331 might provide thefirst direct evidences of the subseafloor stratification
of the phase-separation-influenced hydrothermal fluids in the future chemical analyses of the
pore-fluids and the hydrothermal fluids emitting from the artificial vents.

Was ‘subvent biosphere’ present?

16


Komatsu
タイプライターテキスト
16


Unfortunately, based on the onboard analyses and experiments, we had few of the
evidences to prove the existence of ‘subvent biosphere’ beneath the Iheya North hydrothermal
field. Prior to this expedition, it was hypothesized that the subseafloor mixing between the
hydrothermal fluids and the recharging seawater was sustained by kinds of mesh structures of
narrow hydrothermal fluid flows at the eastern flank subseafloor environments of the active vent
sites. Finding the spatially enormous hydrothermal deposition, alteration and fluid flows and
reservations confounded the hypothesis. Most of the core samples obtained from Sites C0013,
C0014 and C0016 were likely exposed to higher temperatures than the microbiologically
habitable temperature range (probably ()50 However, the spatially limited but
microbiologically habitable zones of core samples were taken from various sites during the
expedition. The future shore-based, detail investigations from an international and
interdisciplinary scientists will provide multiple lines of evidence for the existence of the
functionally active, metabolically diverse subseafloor microbial communities associated with the
hydrothermal activity.

Presently being formed ‘Kuroko deposit’ in the subseafloor environment of the Iheya North
field

From the core samples obtained from Sites C0013, C0014 and C0016, hydrothermally
altered minerals, rocks and sediments were ubiquitously identified. The massive sphalerite-rich
sulfides recovered from Hole C0016B marked the first time that this type of material, strongly
reminiscent of the Kuroko “black ore” was recovered from an active deep-sea hydrothermal
system. The lithostratigraphic and petrolgical structure of Hole CO016B provides the direct
evidences how the volcanic hosted massive sulfide (VHMS) mineral deposits and the Kuroko
deposits are (were) formed in the present day (past) deep-sea hydrothermal systems. Not only the
lithostratigraphic and petrolgical structure of Hole CO016B but also the whole lithostratigraphic
and hydrogeologic architectures and the hydrothermal fluid (pore-fluid) chemistry at all the sites
in Expedition 331 will provide significant insights into the settings and conditions of the VHMS
and Kuroko deposits because the Ilheya North field is the only example evidenced as the presently
being formed one by the drilling and coring. The future investigation of the hydrothermal altered
minerals, rocks and sediments will be also paid attention to from an economic geological aspect.

Preliminary conclusion
|ODP Expedition 331 was extremely successful and shed a bright light on the future
scientific and explorative drilling of deep-sea hydrothermal systems.
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U-Th radioactive disequilibrium dating of hydrothermal sulfide minerals
on the seafloor

Asako Takamasa®, Shun'ichi Nakai®, YuVin Sahoo', Jun’ichiro Ishibashi?,
Shin Toyoda®
(*Tokyo University, 2Kyushu University, * Okayama University of Science)

The time scale for a hydrothermal activity is an important factor which controls the interaction
of evolution of chemosynthesis-based communities in a submarine hydrothermal system and
"Rock-Fluid —Ecosystem linkage".

Many dating techniques using radioactive disequilibria of *°U, 28U and **Th decay series have
been applied for hydrothermal submarine ore deposits. Among previous studies, “°Th-**U
disequilibrium dating has been applied for massive sulfide mounds from Transatlantic
Geotraverse (TAG) deposit on the mid-Atlantic Ridge, which yields awide range of **Th-*'U
ages from 2.6 to 38 kilo years. The results indicated episodic activities lasted more than 30 kyr
inthe TAG area positioned on a slow spreading ridge. In this study, we have attempted
#0Th-23y disequilibrium dating for hydrothermal deposits with younger ages from Okinawa
Trough and South Mariana Trough using a Multiple-Collector Inductively Couple Plasma Mass
Spectrometry (MC-ICP-MC) and examined the applicability of 2°Th->**U disequilibrium
method for dating of younger hydrothermal activity. Before 1990, radioactive counting method
was widely used to measure radioactivities of U and Th. But recently, mass spectrometry has
made it possible to determine lesser amount of uranium and thorium with higher precision.

The samples used in this study contain sulfide and barite. Pb and Ba would cause analytical
problems for U and Th isotope analyses, thus a good separation of the two elements is necessary.
A two stage column chromatography was therefore used for the separation process.

The sulfide mineral from Izena hole of Okinawa Trough was separated by acidic decomposition
from insoluble barite. The *°Th-**U disequilibrium age of three samples yielded 700 to 1000
year. We have thus succeeded in the *°Th-?*U disequilibrium dating for young age
hydrothermal deposits to about several hundred years. However, due to small U/Th ratios of
these samples, the precision of this method deteriorates. In addition, to determine the age more
accurately, we need to estimate the initial *°Th /**Th ratios.

We will present results of Mariana Trough samples in the meeting.
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Evaluation of laser-induced breakdown spectroscopy as a technique for in-situ
elemental analysis of solids at oceanic pressures

Blair Thornton and Tamaki Ura
Underwater Technology Research Center,
Institute of Industrial Science, The University of Tokyo

Abstract

The application of underwater platforms, such as remotely operated vehicles and mobile drilling
systems, to sampling of the seafloor has led to great advances in the fields of oceanography and
marine geophysics, since they allow for accurate correlation of seafloor composition with the
position information of the platforms used. However, although this allows for accurately
geo-referenced chemical information, the information is not immediately available since the
analysis of sample composition is typically carried out on land. In this work, the authors seek to
develop a sensor in order to perform in-situ analysis of the elements, by applying laser-induced
breakdown spectroscopy (LIBS) to analyze the composition of submerged mineral deposits on
the seafloor. It is hoped that this technology will allow for real-time geo-chemical feedback
during surveys, and contribute not only to more efficient scientific surveys, but through
integration with platforms such as underwater vehicles, drilling systems and subsea observatories,
serve as atool to facilitate both spatially and temporally continuous study of oceanographic areas
of interest such as hydrothermal vent areas.

Prdiminary results of experiments performed using a single pulse LIBS technique on solids
immersed in water at pressures ranging from 0.1 to 30MPa are presented. First, the spectra
obtained for various metallic samples taken in water at atmospheric pressure are analyzed. Next
the spectra of immersed solids, taken at 0.1MPa, 10MPa, 20M Pa and 30M Pa are presented and
theresults discussed. Theresults provide valuable insight into the feasibility of the application of
LIBS to analyze seafloor composition in-situ.

18
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M agnetic signatures of active and fossil hydrothermal sites on sow spreading ridge

Jerome Dyment(IPGP & CNRYS)

For the last 50 years, shipborne magnetics have been a very useful tool to date the seafloor and
decipher the structure and evolution of ocean ridges and basins. However, they do not alow dating
the seafloor with aresolution better than the million of years, and is unable to detect structures smaller
than a few kilometres at best, which compares poorly to recent technological progresses achieved by
acoustic mapping and seismics. The development of a wide variety of deep-sea vehicles — manned
submersible, ROV, AUV, hybrid vehicles — makes new achievements possible for magnetics, in
improving the resolution of the method by acquiring data closer to the seafloor. Indeed
magnetometers are relatively inexpensive, light, and sober devices which can efficiently be installed
on many kinds of supports. Several examples from the Mid-Atlantic Ridge, the Central Indian Ridge,
and the East Pacific Rise will be presented, which demonstrate that (1) deep sea magnetics are ableto
date magmatic seafloor at aresolution of afew tens to hundreds thousand years; (2) deep-sea
magnetics are one of the most promising technique to detect and characterize active and fossil
hydrothermal vents and to evaluate the mining potential of these ore deposits; and (3) deep-sea
magnetics represent a real addition to investigate volcanic structures of mid-ocean ridge such as active
dyke networks.
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Relationship between volcanism,tectonism and hydrothermalism in the equatorial
Atlantic

Colin Devey(GEOMAR)
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Newly discovered hydrothermal fields at the hotspot-ridge interaction site of the
Central Indian Ridge and the Reunion hotspot

Kensaku Tamaki (Frontier Research Center for Energy and Resource, University of
Tokyo) and Shipboard Scientists of YK09-13 Legl Cruise

In October 2009, we conducted YK09-13 cruise by R/V Yokosuka with a manned
deep-sea submersible vehicle (DSV) Shikai6500 in two regions of the Central Indian Ridge (CIR)
18°-20°S and successfully discovered two active hydrothermal sites; one is the Dodo field at the
Dodo Great Lava Plain (CIR Segment 16 at 180°S ) and the other is the Solitaire Field at the
Roger Plateau (Segment 15 (13B°S), respectively.  The Roger Plateau is an expression of
ongoing interaction of Reunion hotspot — Rodriguez Ridge with the CIR spreading center. These
findings are based on the results of the previous cruise KH06-4 cruise R/V Hakuho-maru donein
2006 with intensive seafloor mapping, CTD hydrocasts, and AUV-r2D4 diving researches. DSV
Shinkai6500 made focused diving at the areas where chemical anomalies are detected by
AUV-r2D4 Gamos in-situ chemical sensor and CTS hydrocasts. The Dodo field and Solitaire
field are named after extinct bird species of the Mauritius Island and the Rodriguez Island,
respectively.

Theblack smoker fluidsinthe Dodo field exhibit unusually high concentrations of H2
in spite of thedlightly brine-enriched feature of the fluids. Chemosynthetic faunal communitiesin
the Dodo field are emaciated in size and compasition. The Salitaire field is characterized by
extensive diffusing flows throughout the field, suggesting that the emission patterns of the
hydrothermal fluids were atypical among the CIR hydrothermal systems known so far including
the Dodo field. The most outstanding feature was the prosperous macrofaunal communities that
potentially contained the almost entire members of macrofaunal genera found in the CIR
hydrothermal environments and even previously unexplored animal members (e.g., Alvindllidae
polychaetes). Moreover, a new morphotype of scaly foot gastropod, of which one type has been
known only intheKairei field in the world, dominated the chemosynthetic animal communitiesin
the Salitaire field. These findings provide important insights into geochemical diversity of
hydrothermal activity and biodiversity and biogeography of vent-endemic ecosystem in the
Indian Ocean.
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An exploration for ultramafics behind Kairei field - What feeds unusual hydrogen?

K. Nakamura, H. Kumagai*, T. Morishita, T. Tsuji, T. Shibuya, K. Okino, K. Takai
and YK 05-16 Legl and YK 09-13 L eg2 Scientific parties

Two hydrothermal fields in the Indian Ocean, Kairei and Edmond, are contrasting couple of
the present day’s hydrothermal activity along the Central Indian Ridge (CIR). They are only
160km away each other with very similar tectonic situations; both the sites are located on the
shoulder of the abyssal hills near the end of the segments. Herethe Kairei field is on an obliquely
elongated abyssal hill that sub-parallel to the present-day’s CIR axis (Hakuho-Knall). Similarly to
Kairel, Edmond is also on an abyssal hill near the northern end of CIR-3. Regardless of this
similarity, their fluid chemistry and accompanied biota are very different (e.g Suzuki et a., 2006).
The vent fluid of Kairei is characterized by its exceptionally high H, concentration, up to 8mM,
despite the relatively low total gas content (Kumagai et al., 2008 and references therein). On the
other hand, the fluid chemistry of the Edmond vent fluid is in the range of typical Mid Ocean
Ridge type having nearly saturated Si content and poor gas abundances so far reported (Gallant
and Von Damm, 2005).

Thus we focused to understand the uniqueness of Kaire field in terms of its geology and
tectonics. As the geological and geophysical survey, two dive expeditions conducted in 2006 and
2009; YK05-16 Legl and YK09-13 Leg2, respectively. Total number of dives exceeds 10 in the
area. During the former expedition, we located two locations with olivinerich lithology;
serpentinized peridotites werefound on the 25°S OCC and primitive troctolites werefound on the
small OCC-liketopographic-high, Uraniwa Hills. Becausetheserocks and their protoliths contain
abundant olivine of which F&** potentially produces H,, Nakamura et al. (2009) discussed the
possible models of water-rock reaction to explain its vent chemistry. However, both the 25°S
OCC and the Uraniwa Hills are rather distant and separated from the vent area with topographic
lows.

Then, another dive expedition around the Kairei Field was planned as YK09-13 Leg2 to
locate more suitable locality and lithology to feed H,to vent fluid of Kairei. In the expedition,
much wider exposure of the serpentinized peridotites has mapped between the Kairei field and the
Uraniwa Hills, named as Yokoniwa massif (Nakamura e a., 2010). The morphology of
Yokoniwa Massif is similar to a Non-Transform Offset Massif (NTO-Massif). The single channel
seismic survey performed during the expedition also suggested that the wider distribution of
ultramaific lithologies, especially northeastern quadrant of the Kairel field.
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Experimental constraints on hydrogen generation in ridge system
Katsuhiko Suzuki (JAMSTEC)

Deep-sea hydrothermal vents were discovered in the late 1970s (Corliss et al.,
1979; Edmond et al., 1979). Since then, they have been considered as a possible
environment for the origin and early evolution of life on Earth (e.g., Yanagawa and
Kojima, 1985; Russell and Hall, 1997). In addition, some researchers proposed that
microbial ecosystems in the hydrothermal vents are primary producers which sustain
most of the lives in the ocean (Jannasch et d., 1985 and our TAIGA project
[ http://www-gbs.eps.s.u-tokyo.ac.jp/~taiga/len/index.html]). It is important, therefore,
to figure out the hydrothermal reactions in the ocean floor for better understanding of
the ecosystems in the ocean. Especially hydrogen generation is one of the most crucial
processes in the hydrothermal systems, because multidisciplinary studies suggest that
the most ancient microbial ecosystems were originated and maintained in the vicinity
of Hy-rich hydrothermal fluids (Russell and Hall, 1997; Sleep et al., 2004; Kelley et dl.,
2005; Canfield et al., 2006). Such communities are possibly composed of
hyperthermophilic subsurface lithoautotroph metahonogene (Takai et a., 2006).

The supply of abundant hydrogen to power such primary producers is the most
likely coupled to hydrothermal serpentinization of ultramafic rocks. In the modern
ocean, H,-enriched hydrothermal fluids are commonly associated with slow-spreading
mid-ocean ridge (MOR) setting dominated by peridotite (Kelley et al., 2001;
Frih-Green et al., 2004). The serpentinization of abyssal peridotite has been well
investigated both experimentally and theoretically. The investigations indicate that the
peridotite-water reaction provides an extraordinarily high concentration of H in the
fluids (e.g., Seyfried et al., 1979; Allen and Seyfried, 2003; McCollom, 2007;
McCollom and Bach, 2009). In the Hadean and early Archean ocean, however, it is
believed that peridotite would be scarce in the ocean floor, and komatiite -
hydrothermal reactions are the possible mechanism of hydrogen generation in the
ocean floor. Yoshizaki et al. (2009) experimentally revealed that abundant Ho,
equivalent to H, abundance in the peridotite-hosted hydrothermal solutions, was
produced in komatiite alteration. On the other hand, the fault-related H, generation has
been found by the gas monitoring along surface trace of the active Yamasaki fault
(Wakita et al., 1980) and more recently from the drilling cores near hypocenters of
micro-earthquakes along the San Andreas Fault (Erzinger & Wiersberg, 2008).
Therefore, H, generation in the fault systems should be evaluated. Recently we started
the experiment to estimate the hydrogen production in the fault system using our
friction experiment system.

In this contribution, | will briefly review the experimental investigation on
hydrogen production in the hydrothermal systems in the ridge, and introduce the
results obtained in our laboratory experimental systems, both hydrothermal and
simulated fault types.
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