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Low Temperature Hydrothermal Activity on a Back-
arc Seamount of the Izu-Ogasawara arc
— Submersible survey of the Nishi-Jokyo Seamount —

Osamu ISHIZUKA™? Makote YUASA® Akira JSUI*

For the purpose of understanding of volcanism and hydrothermal activity in the back-are
seamount region of the lzeOgasawara arc, submersible survey was carried out by “Shinkai 6500
at the Mishi-Tokyo Seamount. During this dive, basaltic andesite lava was collected near the
summit of this seamount. Chemical characteristics of this lava is similar to those of the baszalt lava
from this seamount and also volcanic rocks from other back-are seamountz. Eruption age of the
andesite lava is 10.720.2 Ma, and that of basalt lava is 58203 Ma. These ages are within an age
range abtained from the lavas from other back-arc scamounts, i.e., a perind between the cessation
of spreading of the Shikoku Basin and initiation of the rifting which is presently active just behind
the velcanic front. Since chemical characteristics of the lavas from the Nishi-Jokyo seamount are
quite similar to each other in spite of the difference of 5 m.y. in eruption age. chemical
characteristics of volcanizm is supposed to have not changed significantly during 5 moy. period.

Hydrothermal precipitates and hydrothermally altered rocks were observed in the wide area of
the slope ranging from the water depth of 1.730m to L30Wm (summit area of the seamount}. The
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precipitates are mainly composad of celadonite, Mpooxides, Fe-hydroxides and quartz. Mineral

assemblage of the precipitates implies that relatively low temperature hydrothermal activity
occurred on this seamount. Age of hydrothermal activity is supposed to be close to the andesitic

volcanism of this seamount {ca. 10 Ma).

Hydrothermal celadonite hosts hacteria-like fossils. This implies that microbial activity
occurred at the site of low temperature hydrothermal activity, and might make a contribution to

the selective concentration of Fe.

Key words : back-arc seamount chains of the Izu-Ogasawara arg, Mishi-Jokyo Seamount,

andesitic volcanism, low temperature hydrothermal activity, microbial activity
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Table 2 Rock samples collected during the dive 370

Sample No, Tatitude longtitude  depth () size {cm) Mn (ram) rock type (rain constiluent}
R1-1 31"13.397 1387304249 2106 14.5x8 56,5 film pumice

R1-2 3113397 138730424 2106 161428 1 sandstone

El-3 31713397 138730424 2106 Eahoed film sandstone

R2-1 3113024 138703003 1881 23«16x14 film sandstone

R2-2 31°13.024°  138°30.03% 1881 2ix15m12 [ sandstone

RZ-3 31°13.024'  138°30.03% 1831 30x21x12 1 sandstone

R3-1 31712.954'  [38°29.781" 1724 Iew3=19 =45 sandstone, Mn-oxides crost

Rd-] 31°12.802 138729392 1572 282319 <45 hydrothermal Mn, celadonite, quartz
E3-1 I1MI2748 138720402 1489 231717 2 hydrothermal Mn, celadonite, quartz
Rs5-2 31712748 13829492 1439 2Tx22x13 <83 dn-oxides crust

E&-1 31°12.596"  138%20.252° 1307 262220 30 bagaltic andesite lava

R7-1 32548 13820221 1301 22Tl <3 celadonite, quartz

R7-2 I112.548 0 138°20.221° 1301 2824522 =10  celadonite, quartz
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6.1 MEFZ

K-AriEfLillsg T, e, WeEssss» s
Wil LA-#150g@ A5 4 ALERILMICE DEREL.
12-G4 £ v 2 EA L, TOHRBACE A0
R oeptiAs & AEM RN T EE LTy, T
fr e i FGRE & Lzs 7 o o 2 ) o 4 b 80 52 4L
Bap 2 osd 7 &M EGRRIEREE Hwv, P RIHG e &
I = T [ R ke % eS8 L A2 (Matsumote et al, 1989), 7
Ao AGRED oMb, TSR EVG
Isptopes 1200C02# > 5 f »THERIALZAF LAY
DEEIET A Y ENOTi o e REH06g &1 S
W0mm Q@ WIS WA, #130C TIBMEMSES 72 20,
&g —F BN ERTT 15007 (2T B 58
oo fi A OEENE, SAES Getters #: 3 NP-10 Sorp
~Ac pump 2B Zr-Ti getter 1S & O i7wfze ¥
5B A1 MR I HE S K OB kS B B A 47 9 Ao bz,
PR 4 T T RIS LS T e L 2
WF - 720 A0 AT 0 o it G F A
HieipW L, AL TR ELLZbOY
sz, A0 7 A@iEhiid, WHE 200mg ERIZX D 5

JAMSTEC J. Deep Sea Res., 14 (1H98)

L, VF AN E LTl TR
£ DA77 (R, 1989), ECEMRICAIVAERIL A
e=058]1 % 10W0yrl,  Jp=49G2 x 1070, O /K=1167 = 10
(Steiger and Jhger, 1977)CTH D, #E#%E, Cox and
Dalrymple (196700 30c Lz THIL, 1o TRLT
BHha BT AGEMROBEL, HIZ0S%ELTWS
(A, 1989).

g e A ARG T, MR IR E LT, W
e b I EE G T AR S A S, IS8 Imm ORERO
HEwmi, ZAE8HCHNLTEH Inm Mo
Lt TS DAL Ty HWiEROSH L8 Lalye
REEEOEREEE IR E LT, R Tl X535 3N
HCLH T 15 40 WM O it L 2z, $EACIZ & 2 BTk
iE, WA AW R fr o A

WEM R A T L T HC A, BRERRRE (7
S AEZFY LGP R T L 3 FlRp
EChiARAL, ssicifEEs eI 5P rse
Brd 445, 7L iHBRasMI08mnm&d FIrhi
TUMAN, 7T+ 52T ELT, FEzoos FH
B2 D Fish Canvon Tuff (FCI & sanidine (Hurford and
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Hammerschmidt, 1985; MNaezer and Cebula, 1985;
Lanphere et al, 1990)% fiF L. 72, FC3 sanidine @4E(E
ft & LT, FC3 biotite ®K-Ariick 280 ELAIE
OERBESRZTS MaTHER L7z (Uto et al, unpubl
data)e MEOHEE L5 74 T RO HIER,
CaFe & KFeSIQWOBEMOHF F A2 HE E & b izpiET
WAL, 90T HI 0L 0T o B O PTG

Wi, HARIEF WA LRI FERT O JRR3 5 = e,
FOHN Ty b ESHRE (HR1)T 24 BE R I+ 97 -
o FHOWPETF 7T v 2 3@ HETTL1.7 =
10¥n/cmés, BT 1.2 x 10¥n/cm®s Tdh - 22,

7o DR R A &, BETEHERO L —WFin
EA0A A SECHIE Y AF AIZE DT o8 (Uto et
al., 1997) HFHIPEITHKE D, HEPTH 7ZIFMH,

4 FRRGELC BT S 3002 i T 1 B K- Ar SRRl E 84 00
Table 4 K-Arage of a basaltic andesite lava from the Nishi-Jokyo Seamaount.

Sample No. Rock type K.0 FAL AT

“arfinhr “hrrad Atm.Ar Age

{wi.%6) (£1g)

(1) (10" miISTF/g) (%) (Mla; 1)

#370 6-1 basaltic andesite  0.388  0.1848+0.0037

2994:+14 2.797 10.6 2.74+0.11

Ab=4.962x10"%", 4e=0.581x10"%", “K/K=0.01167% (Steiger and Jaeger, 1977).
Reported ratios of ®Ar™Ar and *Ar™Ar are normalized 1o the aumospheric ratio using the data of air standard analysis.

5 P LIRS 350 T IR S e 45 00 W30 e SE T A4S Y
Table 5 Analytical results of *YAr/Ar dating of lavas from the Nishi-Jokye Seamount.

#370 B6-1
Laser ouput Mar™Ar HArfAr WA Ap N Har, A AL, Apge (Ma)
(x10%) (%) fraction (%)

J=0000022 1 400000046

03w 1.5520.03 1.8240.10 4.49+1 34 854 101 G6.45+0.40 10,7407

0.43W 6.02+0.03 1322006 1174058 924 15.5 6. 40+0.17 10,6403

0.67W 7101004 5.8720.10 4.3620.81 921 135 6.56£0.24 10,9404

1.04%W 7412004 8.05+0.08 6.4510,59 87.7 133 6531018 10.8£0.3

1.52W 7.3640.05 g.5940.13 7.1420.72 85.7 120 G 34022 10.5£0.4

20w F.08:+0.03 4.37£0.06 4.6040.75 g4 17.2 6.27+0.22 10.4£0.4

fusion 2.91£0.03 6. 80£0.07 11.240.6 T3 179 6.47H).18 10,7103

plateau ape (0.3W-fusion) 100.0 10.7+0.2

(AR AD=0.001320.0034, (A Ar), =0.01817£0.00004

(AT AD=0.00062:0.0000 8, (AR A ,=0.000417£0.000052

MWD108-1

Laser ouput A ar TarPar ®an™ar A pE HAr, OhpEFar Age (Ma)

(x107) (%) fraction (%)

J=O 008662 000006043

0.26W 6.01 £0.05 1.9310.11 D.67t1.64 56.4 17.2 3390044 5.320.8

0.46W 4. 87HLO2 4758007 S.1540.75 202 207 3044022 6.220.4

(.69W 4.44+0.03 11.8202 2.1020.97 78.8 198 3.5240.29 5.540.5

1.05W 4.44+0.03 18.0£0.2 11.4+1.8 T4.6 15.4 3.3440.54 52209

1.24W 4.48+0.05 25.1£0.3 20.4+3.0 34.6 1.6 1.5740.9] 2.5x1.4

fusion 10.220.1 133x1 B.B+2.3 27.3 T4 3051072 4.8+1.1
g2.0 5.840.3

plateau age (0.26W-1.05W)

(A AT =0.005820.0061, (*Ar™Ar,, =0.0181320.00009
(A ANE=0.0006240.00018, (A Ar),=0.000417£0.000052
Corrected for decay and blank. All errors listed at the 1o level,
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6.2 BEIEER

K-Ar SELIERS S 24102, OAr/S%r iR B0
AT ES, BEITILRET, E-AriTE, SEEEEhL
FIE R6-DIZDWT9T4£011 Ma, FL o ¥tk D
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Ishizuka et al., in press)fB &t — 0 Mar T
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FOEGHERZS A TWE EFALENE,

7. Bt
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Wil 2 o Sk ok 2Hi 20 o b, BR
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Fig. 8 Xray diffraction pattern of the hydrothermal Mn-oxides, Td :
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o6 ERRYET VA LG EPMALT L & 04ATE
Table 6 Results of EPMA analysis of hydrothermal Mn-oxides.

(wt. %) #370 R3-1
510, 0.26 0.24
ALO, 032 037
TiO, 0.16 (.15
FeO 1.30 0.79
MnO, 87.67 B4.59
MgO 3.60 3.56
Ca0 0.79 0.72
Na,0 1.98 2.04
K,0 1.45 1.40
Cr,0, 0.00 0.00
NiQ 0.10 0.21
Total 97.63 9405
AU L,
7.2 LD

SEOMNF TR S hisaliREZ2 Sh bW
DI HETHRL NS WS, WOl LEpTho.
@i, Mgt~ aop g s. o0
Lo skl oo, holiETh ks
NTHEY (eg De Carlo et al,, 1983), i1 &8 E Ok
Lok, SR ke v & B LT
WEDTIR R EEL LR D, AN ToHE
T, massive THRIZPEBHIESA L L VLo, [
PR RHE L B bh s b orEdonda LR
& o WOPHIOEBE AT LOTIE, oyl X
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A=y FARb s, fiLEWERET LD
12, ARTHMC X D A L, SR XEET AT &
Toie DA 0.2-2mm @7 5 2 & a Y@ Fwis,
S, EBAROL O, SokBIEWEERET S CBD
A (Mehra and Jackson, 19600 L7=H e, B &izx
FlrdX =B Lih il 20 TiTo i &)
WEAGIZFET, TOE, TTFCBDAREETH &,

e HSHIC - & 0B RKBIEYrEEL
TwAHTMEEERBWEELAORS, SRR TH &
WP OBAEFH LT, WREIZ ksl a6
tehsd, 361, 2 FL PN —LARETS T
b, WTFhOoE—24 37 b Lkhai,

LA IS 2T, WP & v T EPMALS &
haptir Lz (7). o s2o2 i, Shigikthe
RAOEEII L B ETES RV,

BLE, BELR, XMLy —r, LRI 58T,
B8k celadonite TH S E#F L 65, celadonite
RAXIVEDETITE D EET B 5% 0w (eg Odin,
1984). FHOIMHCAE E, RKLECABIRH SR
SE RS e NGd oA, RINEOEIIZL b
L ESrHlTaaE#lLy. LaLiass,
WL EARAEDOhL L DR, FTlldi~<z kS
EEAEWOG St O &I B S Ik
BLIZbmEEZORE, chIZHLT, MEKIC8E
DS ERG LD, KMINEOZENICIYIERE R
f=dh OO e A B,

Rl gz, finmmess Fordhodn e g
LR LU ERA BN, K3 SEEEHHE 10~ 200
am BEEE, W (RS) BBomBIETH S, BIRELE
KR 20N A D L. EHDEIEE LT3,
HBARTHIREEA I Bh S nwh O, 1kl oh
DEHPMUE-THELOHE v, TS OETIREF
WL D, TOREFVEMICERShs (510
1500 FZMPROH Lt & o MR, B Ltk
ERBELTHELTYS, whbWAET 15242 bk
AP RONDHEGL, (kR EZNLAD S5
THWPEACR LS L 5L, 745 420 bkl
AEA A DBEITIE, B4RV T, RE
M oTwE, iRy P2 DB st
ThHBEOH A s (Y 16), {4+
EPMAIZE Do L2 24, FEBROBGTCFeo s
FARE <, SIS B BTk o,
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Fig, % X-ray diffraction pattern of the hydrothermal clay. C:

celadonite

7 SAtEE LR O EPMA D & S abrei
Table 7 Results of EFMA analysiz of hydrothermal clay.

yvellowish brownish
(wi.%6) color color
5i0, 52.29 50.44 49.97 40.65
AlO, 1.75 1.78 1.69 2.04
TiQ, 0.00 0.00 0.01 0.10
Fe,(, 31.84 3085 30.42 44.27
MnO 0.04 0.08 0.10 .16
MgO 4.45 4.48 4.67 3.28
Cal 0.46 0.52 .64 042
a0 0.18 .18 0.16 0.33
KO 6.93 6.56 6.03 443
Cr:O, 0.00 .00 0.01 0.00
MO 0.00 0.02 0.02 0.00
Total 9795 9491 93.71 93.68

JAMSTEC J. Deep Sea Ras., 14 (19958)

M2 T A FRAOFNE-SREEETMHRT LK
WiEEAEE Tz EER/RLTW S,
—HiEEOHMERE EREEENEBETI0.7:02
Ma, ETHRFEEHTH8:03 MaThD, THSIBEEORL
W, 5% TR SR T v D AROIFILEEIL O AL i T RS
M (17.5-29 MayOMEMMN T, MALHELTES, MEES
XA S REFHI WY 7 boEHrET S F
TOMMIKINERPREE Ty LAl e h ot

EBII T oOEEOETIRMIZLE 500 T EOM &4t
Fh. SO ER, FEHHAEEFHENS, SH{L
& RN OTE BN A 500 ATl o X
ERLTVD, FAMHENCEY S5 00, b
MM THIRELTEY, RIZEBRA L =y
= OHEENFFF AR E BRI EEL LR
Bo BROEILLNOT, REELBIVE VR,
(7] I I o fthe o 58 010 T 0 0 LSS B R HISR T S B o
TEAZDE, £4{EL500G5FEOM, Wil co
P L iE T oo FE T ke B A bR I L & ki A
Mol FLORL,

8.2 #GER

PEESEHRL TR, SEOBEMERFFL v FIZL 5K
FHRIUC L D, £ EoBAtED RUEIDs RIS .
S BIEEI, celadonite, FAMEDT L H AREHED, &
DARHES, AXHLLE, JhOOEWI—EI, R
MEE (<100T)ThERshsEFLohd (eg Odin,
1984 for celadonite)e SO REIZ2W T, DD
TiOLOTT 2 F LS {, LBObLoFonk
DA T B, TAFEIC>VTIE, EHoboliy,
O 4 AR L o Td, MEICDVTOIER
LT v, Soaftibo Bk, E Lo
oAk iE e H AL DRI L Tun i 2 BIL X Bk
s, BEFTOEIA, WALESNIROHR R
FHELTWAS E 2RTbORdy, LB B0 EE,
gr e RSO S OT > # >y 2 5 A MIlbh
THEO, EEEEEALETORE LR E2 Shb,
HAERAEHHIRE T I Tkl oh Ty
Arlv, &SP OIS TE, AES1L,730m O
U5 AGTERY 1,300m @ (U TATHE F T, 805 400m U |
ETEM Iz 4 A D BrEeY L2 SR et B By b U0 W IR e AT
Bt MARZEWOREME LTI, b7 ax Foil
Biphoboid E  LulbEHTH L B Lo,
HEZLE, MEERLTE, BF0 SRR L
PR S > T (8 10 Ma), iR BRSO L b

257



EhBRAFEWIBELLIEIONE, SETOEILE
i ORAET O IR LA S h Tudnds, Eihb.oib
T &L D EROERF S T EEL H 5,

8.3 REHIH

MR & iz celadonite I, £ o8ttt ok
HFEEDRLZLOFEThTWE, HHOBTENED
BEr 64T, HICEESIGEES izl A E
LOE, LR REDOMSGETERE LTERELTY
LH2LDENDBEELONDE, ZD5h, BETIE, &
EMERO D TFe DEHMAWL ko TB, h
i, ZO8BGTEOKEEYHBBELTWERBEES
bhb. SOOI EHRL, BAEWHEIZHNEED RS
L TWAEEY TR, FelibdiTy, FoiL
A TAHERWORETFe LB LTy BTERMS L
LEIORD,

BEXY, EZwmLTE, EEOoRKFEMIE T
HEBOENFBEATE S22 E, T-FeiB it
HES LT whTEERE L, 0 52,

9. Lo

{7 T S BT IR LU 0 62 45 03 B ALY A oo Bt o i
Theoig % BHisFmRo—RE LT, HUslhaoiiFle
HAEWEBHINIZ 2T [TLADE500] §2 & 5N
TEITo e TOEE, HLoRNFEIREFE
3 ST Bh ks A W] S A T A LTI L AT oM A
A st

@ WSS B0 & KLTEE T, hodF e
HELO L @ B AR ORH L2 (il 7T > Rk
izt 7 h ), fdilRAIEE, LREELTEE)
e~ LA e AW Ehit WlERE, Il
BHAH10T £ 0.2 Ma, FEAEHRIBL0IMaTH D,
feeralitil) & RE, MEGEE LD SBAERY
7 FiGWA G E A TOIICER L2 EEn i
gl & EAA O THEL L Ty 505 BRI
SOONEOETB L, MHZBNTHE, +H{L4H
500 77 @ K LS TV RE A - F= 4%, F oMb EMTFRNX
AT LEd 2 EEIORE,

@ P RIEHEI T, TR S B A 400m iz b
£ B i o LE v P o L PR T AR A R
Y1, celadonite, ZkeREIES L ROEE LS K
MO ATRIDRETwi., B#EL T}, 7or @
HEi ST iET A 2 FE AL bhD . Bkillio
el id, (ST o g ol 2 pE 5 o lniGm &

208

RN EFL b,

@ BAd>HEELAEFEL SRS celadonite iz,
EHOMED DG ERLALLONRTERTVS, K
RO IEATEWIZE o TRUED OB HEATH o
Abhd, FAMEDLGOEMET, Fe@THINE
ClhoTwBHadd D, RUEWFRFe®BIIZHS L
Ty miEtEdis 5.

| &

FFANERTHICH TR, T3] M,
[LADGE500] MeTF— 4, EBERSEHHE - F—5R
BokedhoREITHOEWMESE{ EHT LS, F/-1L
MRl A N — S, AR, BAF, WEXT,
FiE=, LRRE, BfRE -0t TLERKES
S -EA S R EEE, WS EHGA, E4
B R AR PR AP FE T o0 25 A AL 12 1 Side Sean Sonar
BF— F & LT Az, California 5% Santa Cruz ##
72 A. G. Hochstaedter tE-b 026k, 3642 2690 581 4itl 2 i F
RN LTH VA BLTEREELETYS,

5| A wh

Cox, A and Dalrymple, G. B. (1967) : Statistical analysis of
geomagnetic reversal data and the precision of
potassium-argon dating. J. Geophys. Res,, 72, 2603-2614.

De Carlo E. H.,, McMurtry G. M. and Yeh H-W. (1983) :
Geochemistry of hydrothermal deposits from Loihi
submarine volcano, Hawaii. Earth Planet. Sci. Lett.,
B6, 438449,

Honza E. and K. Tamaki (1985) : “The Bonin Arc.” p. 459
502. In: The Ocean Basins and Margins, 7, The Pacific
Ocean. Edited by Nairn A, E. M. and Uyeda S Plenum,
Mew York, MY,

Hurford, A. J. and Hammerschmidt, K. (1985) : 0Ar/%Ar
dating K/Ar dating of the Bishop and Fish Canyon
Tuffs; Calibration ages for fission-track dating
standards. Chem. Geol. (Isot.Geosci. Sect), 58, 23-32.

Ishizuka, O., Usui, A, Yuasa, M. and Hochstaedter, A. G.
(1997) : Records of hydrathermal activity in the across-arc
seamount chains of the lau-Ogasawara arc preliminary
description. JAMSTEC J. Deep Sea Res., Spec.Vol,, 215-
220.

Ishizuka O, Uto K., Yuasa M. and Hochstaedter A_ G. (1908):
K- Ar age from seamount chains in the back-arc region
of the lzu-Ogasawara arc. The Island Are, 7, 408-421.

JAMSTEC J. Daep Sea Res., 14 (19498)



bug  SERA (1992) @ M- EEACLS ORI E 7 2 b
=& AL REBUEHUE, 28, 251-268.

Kobayashi, K. and M. Nakada (1979 : “Magnetic anomalies
and tectonic evolution of the Shikoku inter-are basin”
p301—-402. In: Geodynamics of the Western Pacific, vol. 6,
advances in Earth Sciences, edited by S. Uyeda, R
Murphy, and K. Kobayashi, Japan Scientific Society Press,
Tokyo.

Lanphere, M. A., Dalrymple, G. B., Fleck, E. J. and Pringle,
M. S, (1990): Intercalibration of mineral standards for
K- Ar and 0Ar /S84 measurements. EOS, 71, 1658,

Martinez F., Fryer P., Baker N. A, and Yamazaki T. (1995)
: Evolution of back-are rifting: Mariana Trough, 20° -
24*N. ]. Geophys. Res., 100, 3807-3827.

AT — (1989): K-ArEqUHIEIZ B 5 4 1) » A Edis
HUCLL. KU A, 40, 65-70.

Matsumoto, A, IS Ute and I Shibata (1989): K—Ar dating
by peak comparison method. New technique applicable
to rocks younger than 0.5 Ma. Bulletin of Geological
Survey of Japan, 40, 565-579.

Mehra OUF. and Jackson M., L. (1960): Iran exide removal
from soils and clays by a dithionite-citrate system
huffered with sodium bicarbonate. Clays tlﬂy Miner.,
7.317-327.

Naeser, C. W, and Cebula, G, T, (1985): Re-collection of
Fish Canyon Tuff for fission-track standardization.
Mucl. Tracks, 10, 393,

Oelin G5, (1985) : Green Marine Clays. Elsevier Science
Publishing company, Amsterdam, 445pp.

Steiger, R. H. and E. Jidger {(1977): Subcommision on
Geochronclogy: convention on the use of decay
constants in geo- and cosmochronology. Earth Planet.
Sci. Lett., 36, 359-362,

Bl ) - Lo W e (1992): BBl BT R
OEEL LR GTIM - T 3 2 7 A @RISR & FE Ao R
aairhe. M #, 39, 537-557.

JAMSETEC J. Deep Sea Res., T4 (1995)

Taylor B. (1992} : “Rifting and the voleanic-tectonic
evolution of the Izu-Bonin-Mariana Are.” pG27-651. In :
Proceedings of the Ocean Drilling Program, Scientific
Results, 126. Edited by Taylor B. and Fujioka K. et al,
Collepe Station, TX.

Togashi S. and Terashima S. (1997) : The behavior of gold
in unaltered island arc tholeiitic rocks from Izu-
Oshima, Fuji, and Osorevama volcanic areas, Japarn.
Geochim. Cosmochim. Acta, 61, 543-554.

Usui, A and A Nishimura (1992) : Hydrothermal manganese
avide deposits from the [zu-Ogasawara (Bonin)-Mariana
Arc and adjacent areas. Bulletin of Geological Survey of
Japan, 43, 257-284.

Uta, I, Ishizuka, O., Matsumoto, A., Kamioka, H. and Togashi,
K. (1997) : Laserheating “PAr/*Ar dating system of the
Geological Survey of Japan: system outline and
preliminary results. Bull. Geol. Surv. Japan, 48, 23-46.

Wright I. C., Parson L. M. and Gamble J. A. (1996) :
Evolution and interaction of migrating cross-are
voleanism and backare rifting: An example from the
southern Havre Trough (35°20~-37°5). J. Geophys.
Res., 101, 22071-22086.

Yuasa M. (1985) : “Sofugan tectonic line, a new tectonic
houndary separating northern and southern parts of
the Izu-Ogasawara (Bonin) arc, northwest Pacific.”
p483-496. In : Formation of active ocean margins,
Edited by Masu N., Kobayashi K., Ueda 5., Kushiro L
and Kagami H., Terra Scientific, Tokyo.

Yuasa, M. and 5. Yokota (1934) : Hydrothermal manganese
and ferromanganese concretion s from sea floor of the
Ogasawara Arc-Trench region. Northwestern Pacific.
United Nations (E.S.CAP./C.C.O.P) Tech. Bull, 15,

51-64,
(ISP o 1998437 M 10 1)

(1) UL R A — PRSI R

259



ALt ]

sl

31%-00°,181"+50%2010,F13 222¢,-04%173",+50°2010 F13

FEL1  ERRTTHER S b o A AR IR LT 25 Hh S R 0
Photo 1 Image of sealloor where gravels accumulate in 2 narrow linear zone on the calcareous sediment,
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Phodo 2 Large blocks and outerop of sedimentary rocks (water depth © 2,110- 2080m). These rocks are Mn-oxides coated sandstone
mainly cemposed of volcaniclastic material.
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Fiwoto 3 Blocks of sedimentary rocks which were collapsed from an outcrop located on the upper part of the slope.
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Photo 4 Trage of seafloor where hydrothermal precipitates and bydvothermally altered rocks appeared (water depth @ 1,700m) .
Spherical and botrvoidal shapes of Mi-oxides crusts are chargeleristically observed.
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Fhoto 5 Steep slope covered with botryoidal Mn-owides crust (water depth ; 1,580~ 1,550m). Surface of Mu-oxides crust iz much smoother than
those at the location of Photo 4, This slope is also composed of precipitates and altered rocks of hydrothermal origin.
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Fiolo 67 Mode of occurrence of hydrothermal precipitates on a gentle glope, The precipitates are covercd with Mp-oxides crusts
ghowing spherical and botryoidal surface exiares,
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LS B S LI LR S S e B Y (RET0 R1-3).
Photo 9 Sandstone mainly composed of acidic volcaniclastics.
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Photo 100 A, Mi-exides coated sandstone containing hydrotbermal precipitates {celadonite and Fe hydroxides). B E Photomiceograph of
bactedalile fosls observed in bydro-thermal precipitates (B [ open sicol. E. closed nicol ).
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FPhoto11 A Hydrothermal precipitates covered with hydrogenetic Mn-oxides crust, Clay-rich portion shows dark green color,  Hydrothermal
Mn-oxides bears gray color with metallic tint, Whibte colored portion i5 a quartz veinlet network, B. Photomicrograph of hydrathermal
precipitates {closed nicol). Mn-oxides precipitate on clay minerals, and quartz crystals overgrow on the Mn-oxides.
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Phete 12 Hydrogenetic Mn-oxides crust (#1370 B5-2). Volcaniclastics-
rich layer shows brownish color and black-colored Mn-
oxides layers are clearly ohserved. Blocks of andesite lava
and hydrothermal precipitates are contained in the crust,
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Fhoto 13 A, Basallic andesite lava collected near (he summit (#8270 RG

13, B.. C. Phoetomicrograph of the lava. This lavas contains
plagioclase, clinopyroxene, orthopyraxene and olivine as
phenacryats, (B open nicol, . closed nicol)
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Phata 14 A Hydeothermal precipitates collected near the summit (8370 B7Y-2). This sample ia mEinly composed of clay minerils and
fuaArt,
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Fhoto 15 SEM image of bacteria-like fossils observed in hydrothermal clay minerals (48370 E3-1).
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Fhoto 16 Filamentous texlece observed in hydrothermal clay minerals (MWD108 - 5). Reddish brown-colored minerals overgrow an thin
subsirates which are supposed to have been lissues of bacleria.
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