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Chemical Composition of Hydrothermal Fluids
from the Suiyo and the Mokuyo Seamounts,
Izu-Bonin Arc

Jun-ichire ISHIBASHI*¢ Urumu TSUNOGAJ*4
Hiroshi WAKITA** Kazuki WATANABE®*S
Toru KAJIMURA*® Atsushi SHIBATA*®
Yoshihiro FUJIWARA™® Jun HASHIMOTO*®

Vigorous high-temperature fluid (3115C) venting hydrothermal activity was discovered
on the caldera flgor of the Suiyo Seamount, Izu-Bonin Are, in 1991.  This was the first
example of submarine hydrothermal system related to arc valcanism. During “Shinkai
20007 dive studies conducted in 1992 and 1993, several hydrothermal fluid samples were
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collected. All the samples from the calders floor is represented by mixing of one
hydrothermal end-member with ambient seawater. Fluid compositions show no signifi
cant change during one year, Fluid chemistry of Sulyo Seamount hydrothermal system
is ¢characterized by 1) contrel by hydrothermal Auid-rock Interaction, 2} no influence of
Ruid-sediment interaction, 3] silics concentration suggesting hydrothermal interaction at
shallower depth, & higher chloride concentration than seawsater, and 5) significant
enrichment in calcium, The fluid chemistry would control solubility of ore-forming
metal elements as favorable for abundant mineral eceurrence. By contrast, Auid sam-
ples collected from Mokuyo Seamount show little chemical anomalies,

Hey words : Hydrothermal activity, lzu-Bonin (Ogasawara) are, Suive Seamount, Fluid-

rack interaction
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Fig.1 A topographic map of Shichiyo Seamount Chain.

8i: Suivo SMt., M: Mokuyo SML OR : Qgasawara Ridge,

OT : Ogasawara Trough, NT : Nishincshima Trough, §: Sofu-gan Is., Ns : Mishino-Shima ls, N : Nichive Shit.,
G : Getsuyo SMt, K : Kayo SMt, Kn : Kinye SMt, D : Doyo SMt.
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Teable 1 List of samples colleced [rom Suive and Mokuyo Seamounts.

Dive Ne. Date Area Observer Sample No. Temperature
o528 92/7/13 Mokuyo Sht. J. Hashimoto 1-3
D630 W/7/16 Suiyo SML. T. Kajimura 1-4 a1
M 3
D631 9277717 Suiya SML K. Watanaba 1-4 300
5-8 206
M 3
D634 0%/6,/20 Suiyo SMt K. Watanabe VE1B 814
VEZB 253
DEES 03./6,/22 Suiyo SML, A. Shibata 1-4 305
M 3.5
D&ES /711 Suiyo SML Y. Masuchi FB1 o
FB2 ALl
Eon ay/7s2 Suiyo SMt. T. Sata PB3 302
PB4 FX{1)
Désa 85/7/6 Suiyo SML ¥. Fujiwara 1-3 3.5
4-5 35
Dég4 93/7/9 Mokuyo ShL. J. Ishibashi 1-3 6.5
46 g.1
M 4.0
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Fig. 2 Mg-diagrams of fluid samples from Suiyo SML hydrothermal system. Squares and triangles indicate samples

collected in 1982 and in 1993, respectively.
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Table 2 Chemical composition of hydrothemal end-member fluld of the Suiyo and Mokuyo
Seamounts and cornparison with other hydrothermal fuids,

Component

Okinawa Izu-Bonin

{unit} Sy B JADE | Mokuyo tat
tem ('C) 310 350 350 : 8.1
pH (257) 3.7 3.4 47 ! 7.0 7.3
Li (M) 00 926 1858 i 26 21
Na (mM) 446 432 425 5 413 454
K {(mM) 2.7 23.5 71.9 | 10.4 10.7
NH; (mM) <001 0.01 5.0 | — -
Mg {mM) i 0 0 : 47.3 8.0
Ca (mM) £9.0 15.6 22.3 : 10.5 10.1
Sr (ud) 300 3| o4 . 88 B6
Ba (uM) 100 8 50 ' — -
Mn (mM) 0.58 0.96 03 - <0.001
Fe (mM) 0.43 1.66 0.028 | - £0.001
B {mi) 1.43 0.50 34 0.34 0.4
Al (uM) 17.0 5.2 49 e -
SO, (rah) -0.8 0.5 0 i 27.0 27.2
Cl {md) 858 489 550 ; 523 538
gk, {meq) =020 =-0.4 +1.88 | +2.5 +2.8
Si (mM) 15.2 17.6 12.9 | 0.30 0.20
HaS (mM) 1.6 7.8 13.6 ; - =

all units are in per kg

Suiyo : [zu-Bonin Are, Suiyo Seamount caldera fisor (Tsunagad, 1993)

OBS : Easl Pacific Rise 21° N, OBS vent (Von Damm et al, 1985}

JADE : Okinawa Trough, Izena Cauldron, JADE site (Gamo et al., 1980 ; Ishibashi, 1991)
Mokuyo : lau-Bonin Arc, Mokuyo Seamount (T his study)

Seawater : Ambient seawaler collected at the Suiyo Seamount caldera floor (This study)
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Fig.3 Relationship between S5i0; concentration and
equilibrium c¢ondition with gquartz. Isobars are
drawn according to the caleulated data and plots
of Von Damm et al. {1991).
Data sources of Si0; concentration of hydrother.
mal [fuids; EPRE1 °N: Von Damm et al (1935),
Okinawa Trough, Jade Site: Gamo et al, (1990),
Okinawa Trough, Minami-Enssi Knoll : Chiba at al.
(1993), Isu-Bonin Arc, Suiyo SML. : This study.
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Fig.4 Diagram of Na/Ca ralic vs Cl concentration of
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