I?I_Lfﬂf?'liﬁﬁid:)\

(
w‘ PR AEATT R R IA Tk 28 45 2 A 24
=N %&\,,// FUM I BE IR A D el

(; ’ THE UNIVERSITY OF TOKYO =i ‘ ST R AR
ﬂ:m% WASEDA University LR B NN R
R@QJ 7 ESHEAZ [E N R E AR R
Rk FLFR R
ARERTRERBRE CEUMILHT b =—»EHH CTHRE
~ANTEKEHAZFA LT BERE S 0 P = 7 b DAKEBA~
1. BE

ENZHFZEBHIEE NV JE B T (B R S ®IZ. LAF TJAMSTEC) &v9) VEE
IEFZERR R & o # — OBFIRFEEANIE B O 13, BN R FE AT RS BN RFENTUN RS,
E S RFHEANEAE RS, BRE RS &L L, 2010 45 9 A lfrbi iz EREEREM [H &
w9 ) 1T K DA EEREEIEEIFHE (I0DP) 55 331 IRHFSE M@F@ﬁﬂm@fT$$l%%
1] IZBWTAER I b7 7 R RO O N TEUKE AL (B 1, %1) |
wf\%W%%®ELK%tméﬁbk%A:w(Ez\&iw)@%wﬁﬁﬁﬁ;wA
IEFEDHT AT o TR, B CRE L2t T L =—I1213, AHESRITENEIRET
GENTHDZEEZHALMILE L,

¥ElZ, NBC (North Big Chimney) ~ > RO#IL (%3) O NTHUKMEHFL (C0016A L)

FIZBMRE LT L=—13, B EoREPR (%4) ([T 72, SEEdE & PIHghdio
BIECHRAHRR L RS 2 A D BRI BRIL 2 E oMk Z < Bl ShE L (K41, Z
NS ORI O FEM 2R BIERIT, FLA=—DAEEOMHICE ST E2 LN E
T F70. ANTEUKEHIL FICARE LT A =— ORI & ToE 47 1%, S8 T 4. 5%,
$ 6. 9%, ™S 30. 3%, £ 8. 7%, #E ppm DERI LN 1. 35 ppm DENEFEINLTND Z & %]
S LELE (K5),

IO ORI, B ERIESURO G SAILAICILET 20N ETH DL T Linn, A
AN TEUKEH LA FIH LA b 7 b =— ORI ~DOIS AR s vEd, £/72. AL
BUKMHAL RIZAER Lo TF L =—0@W s (K 6) ZFIHT5Z & T, mROBERY
IRULIESCH AT~ OIS b I S E T, BILEMBANBHIE OFE—# L LT, Bukopi
NI A—=Z—ZBHIRGHT 2E=2 ) o 7438&E (X 7) &, BUEERTO [H5&9w 5] 12
L B HHIFEA T - 7 7 BOKMEHEREIRE] IT1 2B\ T, i b T 7 ICRET 5 T ETT,

AE T, 92[E @ Nature Publishing Group (NPG) 2338179 5 ik [Scientific Reports )
(22 A 25 AfFT (AARRRH) TH#ETETT,

% A b~ : Rapid growth of mineral deposits at artificial seafloor hydrothermal vents
FF L PRREA S L AREM—RR BN . RIS 0. B ERRR & L IR e
JUEES S & S0 R AR °, B ' tiEse— ", IR AR Y FrEE .m0



MEFERTJERR FEREAE R IR ZERa e v & —

FOXRIFERFBE TR 7ER MR X — - G T n 74784 —
JUNREZR BB AT Sl ERE R ER
JUINRZEER S HER B R

FALRFR B A AHrEIRITIE AR T v & —

G R R B RNE EE T ZE R ER - BRETEREE T2
FOXREIFERF B THRER AT DA K

MEIERT IR e RS VR - RN B b ZE 50 B

MEETIE R JE RS MR BR A iy S ISR S P

C BRAERFR TP E AR R ) BB ER SLE R BRI
. WBPERFEBR RS BRI R A v 2 —

© 0 N e W

— =
— O

2. #R

H AT 6 620D A & OPE AR K (EEZ) 24 L, £ O FIITEEUKELE (3%5)
~ AU, w7 T AR, VT T AR SN ARSI E IR A X A R
U— b, WEHEZR & O 3L X —&WMN 54 L TWET, 2010 49 ik, m~Z7 75
WA O BOKIE B At 5 & LG EERURERHIGHE (T0DP) 25 331 IRAFIEMHLIEDS 3
fii S4v (2010 4 9 H 1 ABEH) . EAIFRAIC > THED N TEUKEHAS B S E L
(CO013E, C0014G, CO016A, C0016B D#4L) (X1, 2), Z D%, JAMSTEC DM AFZEARE (ROV)
[INAN—=RIVT ¢ ) ZRE L TR K> T, IRHIEE O AN TEUKE H Lo ]
P72 B I F SERREBI ORI TN TE £ L, IHIRTE O N TEUKE HFLORRFE
{EDOBEEIZ SV Tid Kawagucei et al. (2013) ([ZHE SN TR Y . A TEVKIE HFLJE BHO 1
JE CEIZE ST KA FE OREI T D2 Nakajima et al. (2015) (2SS CE
3 (201644 H 23 HEEH), —JF7. 2 H O AN TEUKRE AL ETiX, C0016B fL Iz L7-
F L= — DT ERRBIE - SHTRE RS, @1 - 80 - BERICEATLE T L=—DE G L.
B CREUBEIZAE LT D Z &3y v, A I EIR O RHeERRIIL 0O ATRENE A3 R
ERnELEZ (201243 H 23 HEEHR, X 3),

Z 2T, AR TIZ I N B EE D N TEUKE AL RIZAER L 72 F L = —3 B O R <0
TR DWW T BOREAMEE. X BB RErEEE (XRD), EF 7 m—T~vA 27 a7 )74
P— (EPMA) 72 &% O CEEMNIC AR B OBAIEM DRIEZITWE LTe, o, FAh=—
DAL AR 2 WEMAFH SRS 7 7 A~ HEEnrEEZHOTHELE Lz, S 5IT,
Fh=—HE OB CHRE L EHRED D RED D2 SBILEGEE & | BukFo)Eoc
FIRTE L iR LOVEE D B R D DI 5 SR ILEGHE & E &R - i L, Buk)
DG SINDBRITED EDL L VDOEIGTHAEM E L THE L TWoHahE AfES 5 Z &I
L0, B TH S C0016A FLDO N THEUKEHFL ETF L =—2N2pkE L2 ERIZ OV TRET L
F L7,



3. FRER

ARFFETIT, A TEOKEH AL BICAER LI F L =— 038l - STfaiTWE L, %
OFEF, B b o BILFLRIA CIXER ) E N e S8ER8L & PAMiENSL, & 5\ IXPIEiEnsn &
PLOBHCRARE (X3, 4) CREREIY (3%6) N —ERMRS 5 VI (3%7) 12k -
TEHBEINTWDREG (8, X 4), {bFRHEE GEgiiidh— e R -7 FTE —
Mt~ T gy (RKRTHR %EET) ICELHSOESEun O HJE) ZH7 2R ES
g (X 4), EDS TKFELIEFOE— 7 %5 RIAEOHEOIEEEIY (K 4) 72 & DR
FY 72 RO AR DN B R Bl S vk LTz, E72, POdESNdL & R Rg (3%9) o vy
#5H XRD TR0 B AE MBI R ICB W, HEMICEDORE L (K6), Zhbo
BRICHW T A=—1F, HHIRAELORKRK TS 25 7 A LB L TWaWERETHY | T
A== DD THDOAER T o 22 K UM - a2 A L CnbseExONET, £
7oy WAL IIWEAK &S - BT 2 2 E T L CLE S 72, 20X 9 2k - S
Bl - B OHREEUK LR 2 IR &+ A e b o BEGIE (MBS & L TREFESICL
WEEZONET, FoA=—BORILIEWICE T4 OB AR T8 — 0 — HNCE
ATEY (K 5)., HINROWEBUKIIKIEBIICRD DN (LR ER LET, £,
F L =— B ORI E T oriE, e R BIRIRR O FEIE & FfRE»H 5 W T E
B2 EALTERY, MEOBRICHEEL R EECT VTFEVORETILEVEI DY E
A,

IHIT, ZNHDONTEUKEHFLO 5 6, fREEAEL NBC ~ 7 > FTH RICALE L, fiifk
BT L=—PEME L T HHALO N TEUKE L (C0016A FL) (22T, F A=
—HEt OB ITTRIRE L REERED AL O &RBILEGEE L. Bkt osEnRiRE
EREB X OREENO RO OGN D GBILEGEE 2 & &IICEFHE - ik U7 R,
Kawagucci et al. (2013) 1% PEMICHEMINLTWND LI HA»Hp-< D & EFHL
TeBOKDE A OWARIZHRL I ND Z LIZL Y, FENCEBICHENLE L T D ) 2 &
OMZRVFE L, T72bb, [H&EwH | OWMHANZ L > T, BRKATITER LIZ S WER
50 cm H 2 DR ERBUKRENIER S, ZOFHMBENE o< 0 &) Buki EF LT
T EM, BRHRED O (FL=—DRKE) ICER->TNDZERHLNIRY F
Uiz, NTEUKEH L EICAR L2 T A== Z U VYR EBIICE N TOET R, #E
E PN VYO S AN MFESHIE L Y bR RETE 22800, ZhRFL=—0D"
EIZHE L TWAH EEZXLNET, S HIZ, C0016A fL EOF A=—|THEEHEDO 7 7 ¥ (K
10) &2 AL TEBY, 77V Y FTEHICBUKDIHE TS Z L2 X > T, SR O Tk
IZHEG LWL EBEZLNET,

Fio. ANTEOKEHFL FICAER LT A =— 0 F g2 FRT 52 LiIck>T. &
L GF) ORI ORI 2 RET S EBRARETH L EEXLNET, f
ZIE AR W T b =—5UBHZI I ML & RIERG T, LD RIERTEL oYy
FENESBIICHEIE L TWA Z b BB ANOBRESY 7 VY S0 LRI R8T i H
ORALHEEN OB 23 sV IRBEISHERF 45 Z LI L o T, Uk B HESh ORIRAI LR - Hh
HRT2 5 EE2xbNET, £2, FL=—iBHIEIE S 5 BHEOIRRE 2 7~ 3 S 8R8E & B9



FERFNC IV T, PIHENEE & HEiFi D= & & F o v LRk OK11) MEfEABE S E T2
(X 6), ZOFMEA =X LZ2FM LT, FlAITERIE R /LIS T LIS OFERS i 22 E L
TR ZEIZEY, wigokl (Tabbi#lomht) ZRESELZENATETHL LB
ZHNET,

ARRRRIE, BAFEY 27 DmWEEZ BN T E TZFERBUKIURBR R IZR W T, id TR = 2
b ARBRBE AT T OVMRES B PRI O FZH AL AZ D VISR TH D L L biZ, TL 51l
JEE WD B 72T HURE P~ FAR ORI Z X 28 LV EE B T FE 2 1298 9 % i)
A2 R T

4. SBDOREE

W7 — 713, N TEUKEH L BT EIEMICE D Em AL OF LA=—NERE LTz A
=RXNEFHA LT, B AZ8ET 57027 MCABRICEFLTHE E1, £
BIEERF O [HE 5] I K 2MMHIFEE V# N 7 7 BUKMEHERE AT 11 (2016 4 2 A
9 HEEH) ICBWT, BUKDIRE - J£7) -« s L O /LN O E & ORI E b 2 5
ICRHIME =4 —T 2700 BIaEmEE (K 7) Z2# N7 7 0Bk A MIRET ST
ETT, AREBIZK > THUKD R - BAEE IR TR IR I L OBUKIEB) O R B 2 1B & 2
2T 52 L2k, ANTHUKME AL Z AW RIS A 2 8T 2 IEN 2 B2 i35 2 &
MARRIZ A D B X DIVET,

IHIT, BKIEREZHWEEHEELVNORAIY I 2 b—a Ui EORGTEIT o 72412,
PRkl L v Ko BgrasimdiE (1K 7) Z2%ET 5L L bic, NTAUKEHLE VT
S FEIERLTFH - MEEREZIT o T FETT,

%1 NLEUKMEHAL « #EA E BRI HIFHE (I0DP) 2 331 IRMFFEMIEIC 35 1T 2 IR HIFR A
L oT, N T T ORERACHE AR S BUK L, RN COEEI &2 RIS T A A K
N—=2, an—yarFy vy (RHALOBREEZY ST2OIZHA RR—R ST 5H)
RRIE S, AR AR & BUKSEH Lkt T b,

K2 Fh=— BEROBUKIEENC X - TGS S @@ ooy, e B CThifedid, mib
. EERRMESR. WFRHISLM) e &L L CIEB L., BUKMEHALOE IR S 1D SRR O
/NS

K3 UL = I T (o T RPNV K D ITHLEE 2 RS D B D/~ 1 )
Z R IR WAL,

X4 BIRGRIR - FIZPIHEERGE - T EndE - B A DR S AL, DUEEREE - mEKIL A A 1E D
skt o Bagin (BID) 2089 J0R, BILOIENTEERIE - SHEHE - ZEROAENDH D
PN, AF - MW E R T 56, BEICEMADNDRDEM AL, B R IREEL A 1
WHIPRLIEOE A 92 & T D8a 82 5, AARTIIRE 2otk 77U — > 2 7 i 4y



AT L AASHBIERIC R O M EBVKIUR 2 iR & 95,

K5 BIRRUKIER « MK ILHEENS A > T 2 BUKd B IRR: L 79K,

X6 BRERHEILY) SR OB LT, BRE AN HDISALE S D iR AL U R A RO SRRE, AT
BUKEHAL EOF LA =—70BHI, EICHAE, a8, ERaREhoMlkahs,

KT B LI SR OB BT, B LRSS L CWO DR, N TEVKE L EOF L=—
AURHE, ISR, PIHESNGE, TEndh, BN E O/ E N D,

%8 R IREE - B - ALFRREEOENIC L o T, ZFONELE RS TE £, By DO—HH
DWVIEEENER L TE 7T LWIIT R o 72 b D, ik & b,

X9 [FERMG AL EMR 2 FEofih (BR) BSERIEEE e & OARIRIEOZ I & -
T, fdE 2 Z A 8%, £Lb,

10 770V FLA=—0O—FHN, O LIRICH BTG, 77 20 FEICiXmK
X0 B NEWEUKBIE TS,

K1 T EXF T v LRR © A RS ORESHE O LI, B A dh ORI & 25— € O 8 )7
fLaFio THITH - BT 2815, =2 F—L b9,

BEWEbEE
(ARHFFEIZDNT)
[ESZAFFEBR I E NP ERT JE B T s v IR FEp R o & —
EWRLRFZE 7 V—7 iR T A
EWRLRZE 7 V—7 WFEE o R
[E N7 R E N AU R
REFBE TR0 R 2% gk &=
[ENZRFAENTUN R KRB B ZEbT
WHZ At AR
B2 RENRAL RS
ALK A AN TEEE IR AR v 2 —
L CT I 3T I
HEEOTER GF) BRELRFEOTIER
FEMNTEE LA e
FRE RS A B



B wa HERRR
(B )
[ENEAITFERA FE A N S B JE A A

JRHE BoERRE R RBR
ERVNE SN BWNE &

KRB TR SER A=
[ESERFENTUN RS

I E
ESRVNE SN B N =

FriRBh# miff oo
LG R

KR IRHER R RET



e ERRBIENEHEILES
EHLE
300 | @ FEELERUKIRHIL

® FYFFL=—

Kix .
- 1250 1200 1150 1100 10S0O 1000 S50 900
2 0 km 05
D TR I\ Sy~~~
Conse {0 | N SN ‘“"/’4/
G NP | I =98 e ot
27°47.60N e T A
| 2 =T
T G0017,
' L[\
2747 40 E ~ B S = |
: = '
4 AN /7
N = (L
126°53 40°E - 12654 20 126°54.40° 12654 60 126°54.80'
CO013E || C0014G
100% - 5 %
£ e : L BETDHKDTN
:% 41100 . i
-1200
-1300

distance (km)

1 W E EBRTEIR AR 331 YAFZEMTHE (I0DP Exp. 331) (Z X0 ORpFEAbifE i Bk L
Te N TRGKE HFLOALE X I & O T2 0413 2 BUKiE £ » oI,



|
2011708/2

1
HEDI3I2G03 NN .
-

-

f110Ie]COQI3E: B 000, G

CIIBGERD TEHI 20
e e

= hi R0 1247R 0 £ [RIFDISTAREA

+4 e 0 b — - 1%
o o A PR ‘ '
ot i connen el

X 2 ir— 2 TRA T HfED 3 oD NTEUKMEHFL (CO013E FL. C0014G FL. C0016B fL) @
HHIBOET, T L=—OFEMRD H ALz C0013 FLI L TN C0016B L6 1T F o =—akk}
ZERIL, BE0moTic VW,



et RIL e

@} Ll

3 =L TR T EEDIROERILO N TEUKME HFL (C0016A FL) (2R DIEHI% DT
Ao—AREORET (K 3a~3c) BLOF LA=—F O HEEMSESE (X 3d~3e), L
& PAFRERHE DRI AR 23 5l UL 2 O %2 FERIL S BT 2703 BlE2 S 5 (X 3d~3e).,



AT, 2013/08,19
Mo 11.0mm 01:43:4% X 220 20. OV SOHPO

4 NTEOKMEH L BB LIeF A =—F 0% G HELEF (BSE) Eifg, X 4a : EHHHE L
IR SR FR DRI AN Bk L. 2 O & TR D TV D k-, X 4b « BRERHESEA 2 —
R D WDIIHALSEMIZ L o TEBE SN TW A, X 4c @ (b REEE 2 Bk B gk
BE. X 4d @ RI[EE O N IBREE I o



100000

ﬂ 10000

L8

100

10

SR/ R ARSRT

0.001

—— LM ECEIOFINHE —— B ERIMILRDTIHE |
— WEIEHEICECES DFINE —— RAFFPRER OTIHE '|

1 1 1 | | 1 1

| | I 1 | | | I I

1
Fe Cu Pb Zn Mn Co Ni As Sb Se Cd Sn W Mo Au Ag Ba

5 A THUKIEHAL BT Ak L F b= — B0 ket (Uc0) BRI, T
= — ORI ST O, $A, TN IT, B b EARERER O T & AR i 5
EERED bECER R



20pm \

_

S IN N
RiZixEN 72288 (K 6c ORAFHOIY)) O, C0016A fLOF L =—2pEIZ

FHHE LTS, £z, PispdisbsaoWmBlizEn o, PIHSNGL & sifio = v % % v LAk
Frfrgizzans (Kef),

B 6 NTHUKEH L EICARK LT A=—F oA EFmMEE (SEM) HFH, k&



SR
RULBIERE ~

21t/ E
BURERE TS

7 WEERERBT IR S T o 2 — 35 K OHIBRIRIS R AL o 2 —IC & Y JEFBA%E h o [RGE A

& OREX,



