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Installation of Long-term Monitoring Stations at the
Superfast-Spreading Southern East Pacific Rise

Tetsuro URABE™ Kantaro FUJIOKA®S Kyohike MITSUZAWA®S
On-board Scientific Party of the Ridge Flux "97 Cruise*®

The Ridge Flux Group of Japan installed multi-disciplinay, long-term monitoring stations at the
sea floor of superfastspreading (>14 cm/year) southern East Pacific Rise (SEPR) during recent
Shinkai 6500/ Yokosuka Ridge Flux 97 EPR Cruise which was conducted in two legs between
July 10 and Seprember 19, 1997, The sites we selected are RbM25 (18°26°5) and RM23,/24 {(17°25'-
32'5) . These stations are composed of 39 instruments in total (Table 3) which will menitor
thermal regimes of the ridge, mode of spreading, relationship between magmatism and
hydrothermal activity, seismicity and others for a period of one year.

Keywords : Mid-ocean ridge, East Pacific Rize, Long-term Monitering, Sea floor hydrothermal,
Ridge Flux
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(4, B SoRMEb7r 4 —Fanbodil
Mt v r—& L, KE2kmiZdhAi T, 8 1m s fEre
OREE T LN TH D L—F— Lo o
e L @RISR ETEE LTy Do ihge 235000
) 2 WA A S B O TSl (NHIEH,
1997) A% PHAEaERns L DB ERE LA 19984
OHGTTECEEC DD RO FETH S,

6. ¥ hnLSOIEConT

6-1, 5Fs Bl 3 (SFs discharge unity  GIEF)

ZAUE BRGNS R B RS, Yokl
AT — LZBIFT D E LS o, TR IR
LEwve 7 wfb{F9 275 v 2 A=A —ZIEAT S
@A, 67 » b1 T iAWz Tt s
WEECEE R TH U, RIS L
A, BHEEEIIEL L T H IS GREED,
199E)y . (006 GO H)

JAMSTEC J. Deep Sea Res., 14 {19540

G=2, 3 = il e 2 '[Gamma—raf spectrometer)
(L AdunF—25n)

LA D fH s 7 > = 2 <7 bk il
S i,

G-3. 3 W40k (Three component, submersible—

borne magnetometer) ({EH1, M)

LA LD iy, g I TRENO S K
SRR S W, M L3RR Gl E TS 2

6-4. B A AL A s Fr 26 (GAMOS-II)

LA GAMOS &, LA VIZID {4, @i
BN 24T - 2o B2, MIEIZCTD (M, imlE,
W o4 —), Sdlh, pHAE, Eh (AEREICHEA) G
fe FE LASWGIZR D THGH R &7 - 2

7. HBRRUER

Bl oAb A s Y I THR RIS B D R b — -
Wi 7s v 2 AT L EBRIEREE] (Ve P75
2 ZEH X DT hhi [X2¥h LA
Ay 6500 HEREREERELE (YKO7-05, 06) 1I281T,
s AP IR AT B IO M, WL A S
I F Aizdh, v BT, BRUHEABLRE 14
Dz DT & i o b s SRR Wiz RN L A,
BEHETERM24 4 4+ (17°25'S, 113°12'W), RM234
4 B (17°34'S, 113°15W) BTFRM284 4 b (18°26°S,
113°23"W) 124 dk 39 & OB 8 o Do B LU 3 T b
LA

S kS A LEEENC X D ELVF R 9 G L0ASHH S S
hboElbhvg,

T4, s O AR - SRR &
DM TH Do B NIER - D LT had,
e LR RO ENETITIRHEORM
B A (Rl o N Sl £ 8 £ VAL T o1 g3t S
G E S~ 10ERIEL s R, TRz T
AOEEENE L A S T S Z L RS
A, EECE A A I Thh Z kil 5ol
MLEA AnAt, IR LIRS ENEIZE A SR
Lo e 1 i (3 EE Sz b (T2 S 725 9,

SISO Y4 F Iy AOMUEIZoWT S, Bk

B LA WA 2 S, AU R T s A2 RS X
HEL BAGTINEN D S S 12RO R (semi
diurnal periodicity) & ai4 (A FIES 1908, RGP
19930, Al RERMIMY Ao LRl L D R o6 3
NTVHRLOLELSAL,. L 20620k b
Oy AT B W I e b R ol BRI LT Sl il A

i



Hivy (RTFIED, 1998) ZHIEFHETIZ R LnH24 1
P o2 (diurnal periodicity) $EHLATHY,
N EMOERIMERAFEIRE, 2oL 5 120RE
ML R DBERARTEDL SR TEY (ep
Schultz et al., 1996), “hodro—riliiiTlmd
PHEWHEETLTHEOPHENSHD, EvHOh RN
I TOMA - BARWROF L FSf Er sy .
7+ — A & LT tidal pumping @I & B2 LT WA
EMEADHEASTHS (i, 1997, ZoE»FIok
0 HEACAHEE R AE O BERRPIZ I D Ao A D LT, HEk
CHEMERE ORTHHAERSRIZET DL, RO
MWHCE Nz, T S R 2485 o itk
LD HLES S, BTy FaFEichoTwai
T A (Deep Biosphere) @ L ik 4 5 =
AALELTS SRR PEEBbhE,

HERE S Y2 7 L idbie %, —REMNFRLRRIS
Hwiléh o 70 A LTwE, BiolficseTiiliey
LHBAWMTITRI SO TIEA L, M- villATR
CoaTwhIEHFHGHIE)o2Hh5, LN

NEDA N YO THHeriTELIETH

FEEDBID, FERIOINNTHIE S A 2B E
LTV I EMRDENRTWE, b, BHREUF—
FELFEOTEE IOFEIFICHHEATWwET RS > F
§ASTNE AL DT A TFETHE,

& Wik

Auzende, [-M., V. Ballu, R. Batiza, D. Bideau, J.-L. Charlou,
M.-H. Cormier, Y. Fouquet, P. Geistdoerfer, Y.
Lagabrielle, I. Sinton and P. Spadea (1995) : Recent
tectonie, magmatic and hydrothermal activity on the
East Pacific Rise between 17°5 and 19°S: Submersible
ohservations, Jour. Geophys. Res,, 101, 17,9895 18,010,

Baker, ET., G.J. Massoth, RA. Feely, G.A. Cannon, and
E.E. Thomscen (1998) : The rise and fall of the Codxial
hycrothermal site, 19931996, Jour. Geophys. Res,,
103 (B5) , 9T91-9806.

Baker, ET. and Urabe, T, (1986) | Extensive distribution
of hydrothermal plumes aleng the superfast
spreading East Pacific Rise, 13°30°S - 18°40°5, Jour,
Geaphysical Research, 101 (B4} , 8685-8695,

Butterfield, LA, LK. Roe, ], Ishibashi, J.E. Lupton (1997)
: Time series chemistry of hydrothermal Auids from
the southern Fasi Pacific Rise, 14°  18°%. KOS, Trans,
American Geophys, Union, 78 (46) | 708, {abstract)

iz

Embley, BW. - C.G. Fox - iliiligm (1998)  rpueifg
WL N R | OBLAE, 66 (), 480486,

Feely, RA, Baker, ET., Marumo, K., Urabe, T., Ishibashi,
J.. Gendron, J., Lebon, GT., anf Okamura, K. (1996) :
Hydrothermal plume particles and dissolved phosphate
over the superfast-spreading southern East Pacific
Rize. Geochim. Cosmochim. Acta, 60, 2297 -2323.

EATTRLEL - BEFSET (1998) & 7 il g0 S PR e oo ik
il 2 BT D WERCIE Y - UMD BN, HusRoEhL
Tl o 23 109845 G W A SR, 213, (%)

TSI AR - I - k- RTTIEN - FGHE—
O - JUHUVEE - (HlE A - SRR - LEBIEA - F
Bl (1998) @ MOACT- PR ERE o SOk & ookt
WULECTARN. Sl e e 0t i Y 2l 5 B 1998 56 £ ) 0B P S
i, 213 (¥g

Haymon, R.M. (1996} : The response of ridge-crest
hydrothermal systems to segmented, epizsodic magma
supply. in "Tectonic, Magmatic, Hydrothermal and
Biological Segmentation of Mid-Ocean Ridges" edited
by MacLeod, CJ. et al. , Geol. Soc. Special Publ., No.
118, 157~ 168.

Humphris, S.E. (1995) : Hydrothermal processes at mid-
ocean ridges. Rev, Geophys. Supplement, 1995, 71-80.,

Ishibashi, J., H. Wakita, K. Okamura, E. Nakayama, R.A
Feely, G.T. Lebon, E.T. Baker, and K. Marumo (1997)
: Hydrothermal methane and manganese variation in
the plume over the superfast-spreading southern East
Pacific Rise. Geochim. Cosmochim. Acta, &1, 485-500.

ATFERL L8 - WiEIEE - SRR - TRER - Yo —a 2
=T - Arefy v — - FAT{ v P F—7y
=K - Y3 s (1998} 0 ROACEE
(17-195) % = 5 SoRADE QL FEAE, HhERqg
KRR e 2 1008 4 Al A 2y PREIE, 212, (WY

A F S - R HAE - AR - Al R - o R A s
(1998) : KA MMALE X — 2L DI EPRTO K
0] e gt il S o A, MR ERRE AL M 2y 1008 4
trhi A PRV, 2120 (B

Kisimoto, I and T. W. C. Hilde {1997) : SEPR Axial and
offridge volcanism/tectonic relationships as revealed
from [TAMU]Z stereographic imagery. EOS, Trans,
American Geophys. Union, 78 (48) | FG849, (abstract)

MacDonald, K.C., PI Fox, L.I. Perram, M.F. Eissen, .M,
Haymaon, 5 FP.Miller, 5.M. Carbolle, M.-H. Cormier,
aned AN, Shor (1983) © A new view of the midqocean

JAMSTEC J Deep Sea Res., 14 (19



ridge from the behavior of ridge-nvis discontinuities.
Mature, 335, 217-225.

MRS - A7 GERURE - - MR RRE (1998)
T 0 AT P I D LG B AT IR A 35 1 B —
o dod- S e i, IR ERSERUEN S0 WA £ 1908 4E 5
[ e T REM, 213 (BE

PUAT SR - ARk 4 - AR FERE - AR D - SIS
(1997) @ H7 7 A SAEESAE P DE M
R S S AT L RHEE (D= A F L OB
MMl —, MbERZERLEE MM 2 1007 E G e) o
FREE, 213 ()

Schultz, A., P. Dickson, and H. Elderfield (1996) :
Temporal variations in diffuse hydrothermal flow at
TAG. Geophys, Res, Lett,, 23 (23), 3471-3474.

Tonnerre, T., K. Kisimoto, T. Urabe, A. Tanaka, and
Tw.C. Hilde (1997) : Improvement and extension of
seafloor submersible studies by using [TAMU]2
bathymetry: Mode 97 cruise shipboard analysis. EOS,
Trans. American Geophys. Union, 78 (46) , F689.
{abstract)

SRSl - F SR - R - TR - SR -
PP - AR - DS (1998) @ SEPRIZ#s
VB 3ok 7 = ZEMRIN O 22 O SF6 b L — 39
I, Mo ERYE RLELP I RE S £ 1998 450 i) A Ry L
217. (25

Sl (1996) @ HWORTIRERE O LU A8k o L — A B
FE, 66(7 ), 470-477.

SO (1997) 1 AUKTHRME O X - Sk s
e Elle=2 0 JTIHER, 20(223), 19-22.

Urabe, T., Baker, ET., Ishibashi, I, Feely, RA., Marumo,
K. et al. (1995): The effect of magmatic activity on

JAMSTEC J, Deep Sea Res., 14 {18949:)

hydrathermal venting along the supérfast-ﬁ.preading
East Pacific Rise, Science, 269, p.1092-1095,

Urabe, T., K. Fujioka, K. Mitsuzawa, H. Fulimoto, 0.
Matsubavashi, M. Mochizuki, ¥. MNagava, K.
Makamura, K Nishimura, K. Okamura, K. Savanagi,
T. Sugawara, T. Tennerre, D. Tsumune, M. Walker,
M. Kinoshita, T. Shibata, M. Joshima, J. Cowen, A.
Maruvama, K. Roe, K. Shitashima, ]. Ishibashi, L
Sakamota, N. Ytow, and T. Kodera (1998) © Japanese
Ridge Flux Project Group has started Long-term Sea
Floor Monitoring in the Southern East Pacific Rise.
InterRidge News, 7 {1}, d1-44.

Urabe, T. and K. Mitsuzawa (1997) : Long-term seafloor
obzervatory deployed at superfastspreading southern
East Pacific Rige: 17.5-18.55, EOS5, Trans. American
Geophys. Union, 78 (48) , F706. (abstract)

YVon Damm, K.L. (1997} : Seafloor hydrothermal fluids,
warm springs to vapors and brines and back again.
EDS Trans. Amer. Geophys. Union, 78 {48) . F756,
{abstract)

Von Damm, K.L., 8.E. Oosting, K. Kozlowski, L.G.
Buttermore, D.C. Colodner, H.N. Edmonds, J.M.
Edmond, and J.M. Gregmeier (1995) : Evolution of
East Pacific Bise hydrothermal vent fluids following a
voleanic eruption. Mature, 375, 47-50.

Wolery, T.J. and N.H. Sleep (1976) Hydrothermal
circulation and geochemical flux at mid-ocean ridges,
Jour. Geol., 84, 249275,

(ELES=-AL © 1998437 H 238 )

(31 ik st — PREICIR

13



4

TR

RM2a4 4 Foniipi e fl. ¢ ) OEPIEEH0T . A LICAT (L-1) @by, 8 HERM 2 T wa s L
DD H T A E A TS (3850, B WIEEYY (Lo ECELRS L VR (T (3890, L UHTRE LA
ARt EEs LI kAE . JOTEE T AR PATGLN, A VF L F e A EEHHL TS 3w, DL
L s SR B B A R, T R A b (30, L WAL ST B 1 L L A e
PEAFAL b OIBE), FoA T e RS k. P e (), 2ONNNS, {UF IRy, AXFLTN{, DLdduTEs
Bt b 3, vt d okl FETT o ¥ RE N — B A F o= RAENI S A S (386, H,
A i P p K ET S e ¥ R E—— (350

Phote 1 Sea Avor geology of the K24 gile. Numbers in parenthesis are Dive number of Shinkai 65000, A, Second latest (1 1) pillow

lava fow, Mote shining voleanic glass Dereath thin sediment cover (385) . B L1 lava is covered by Batest (L0 pillow lavg
Merer 35849y . C. Lobate pillow v of L1 with sea smemone nea Oasis site (398) [, Collapses lava lalee of 11 bava al Oasis site
(3930 B Femperatwre mcasurement a collapsed pit in o1 lava st Oazis <te G08) F Tepieal Guomaan COasis =ite G303, G, Sullile
il v perasitic Black smokers a Matso site, Moe dedusa Bow meter on the mwand G386 VL Solfde meoamed s Tl
snnmbersSolinmeys il Komireard site GRS

JAMSTEC J. Deep Sea Res., 14 (1U97)



G RM24 4 bl e AR AL BN IE v o — WaDaR, LIZEEETOEO@ET—d— (303, B 4T A
4 B RGN 2 F — o= 2 Manalee (397), O b7 2244 FIIBF S AF o — il i Z X & A kil
(380). D, A 30t P A T e — B (3ER) . B w oAb R0 A o A T (386) . L RS IR
SRt R A s £ RO REIHARRE N AT (386), G F T SR b ITEOT SR s I I
FEA (398, L & 4 B LSl sim 5 @i oo b (3351,
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scarp of the axial graben 377, E. Black smokers of the Kasuga Site (382), F. Ditto. (382). (. Parasitic back smoker vent from a
kg chimmey to the left (3813, MNatiral eolor, H. Tulbe worm colony near the Fasage sile.
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Depleyed imstruments on the sea foor of the RM28 sile. A, ScalFAR vange finder (375). B, Long - term Oeean - Bollom

Seismeograph (3771 C. Moving Ocean Bottem Pressure Moniloving System by manipulator (375). D, Ocean Botiom Pressure

Monitoring System #1 2731 E Manatee, looking ap from sea floor (38921, F. Medusa on sevee for long - term measurement

(302, G, Orifice of sulfur penta Muerdde in a black smoker of the Kasuga site (381). H, Sulfur penta - fluodde injection unil
[381).
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