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Abstract

The Irabu Knoll hydrothermal vents were first discovered in 2000 during YK00-06 cruise

using R/V YOKOSUKA and manned submersible SHINKAI 6500. The Irabu Knoll

consists of three seamounts from 1,680 to 1,970-m in water depth. The Irabu Knoll is

located in the Southern Okinawa Trough and is constructed from basalt as the host rock.

Two hydrothermal venting sites have been found at East and West seamount. Sulfide

deposit of the Irabu Knoll hydrothermal system consists of barite, sphalerite, pyrite, and

chalcopyrite. Major taxa in the vent ecosystem are Shinkaia crosnieri, Munidopsis sp., and

Ashinkailepsas sp.
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39.1 Location and Geological Settings

The Irabu Knoll was first recognized through comprehensive

geological and geophysical surveys in 1988 (Oshima et al.

1988; Kimura et al. 1991; Shinjo 1999). It locates at 55 km

off the northwest of the Miyako Island on the eastern edge of

the Yaeyama Graben in the Southern Okinawa Trough

(Fig. 39.1). The Southern Okinawa Trough characterized

by an active rifting of the Asian continental margin and the

Yaeyama Graben is considered to be a key area to under-

stand tectonics and evolution of back-arc basins. The Irabu

Knoll consists of three major seamounts, East, West, and

South seamounts. The East seamount has a caldera-like

elliptic depression with an opening on its northwest face.

The major and minor axis of the depression is ca. 600 and

400 m, respectively. The water depth at the bottom of the

depression is 1,970 m. The West seamount has a truncated

cone feature and the water depth of the seamount is ca.

1,680 m. The South seamount has been reported as EW-

elongated structure by Matsumoto et al. (2001), but the

accurate water depth is not determined yet. In 2000, several

dives using manned submersible SHINKAI 6500 revealed

the existence of hydrothermal activities at the East and the

West seamounts, however, no dive has been carried out at

the South seamount (Matsumoto et al. 2001). Former two

seamounts were composed of fresh basaltic pillow lava, and

thin sediments were covered on the pillow lava in the flank

of the seamounts (Fig. 39.2a). Hydrothermal vents are

located on the south face of the East seamount

(25�14.100N, 124�52.890E; water depth ¼ 1,876 m) and at

the summit of the West seamount (25�13.760N, 124�52.160E;
water depth ¼ 1,648 m). Sulfide deposits collected from the

West seamount are likely to be composed under rather

higher sulfidation state and are mineralogically similar to

those of the Kuroko deposits rather than the Bessi-type

deposits (Watanabe et al. 2006). Existence of indium in

the sulfide chimney, revealed using neutron activation

analysis (Noguchi 2007), is consistent with geochemical
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characteristic common on the basaltic lava hosted hydrother-

mal fields (e.g. the East Pacific Rise and the Southern

Mariana Trough). To observe the hydrothermal plumes and

to collect the rocks, sulfide minerals, and biological samples

for geochronological studies, following three cruises were

conducted in 2011 and 2012, NT11-17 (R/V

NATSUSHIMA and ROV HYPER-DOLPHIN, JAMSTEC)

(Fukuba 2011), NT11-20 scientific cruise in 2011 (R/V

NATSUSHIMA and ROV HYPER-DOLPHIN), and

YK12-05 (R/V YOKOSUKA and manned submersible

SHINKAI 6500, JAMSTEC).

39.2 Hydrothermal Activity and
Biogeochemical Properties

Clear hydrothermal fluid venting was found at the summit of

the West seamount. A grid survey of hydrothermal plume

using ROV HYPER-DOLPHIN found the temperature

anomalies at three points around the rugged summit of the

seamount (Suppl. 39.1). White-fluffy precipitates were

observed in hydrothermal plume and covered a part of the

massive sulfides and chimney structures. The highest fluid

temperature in the Irabu Knoll, 67 �C, was recorded at a

clear smoker vent on the West seamount during 2011 survey

(Fukuba 2011). Dense and diverse populations of

Crustaceans dominated by Shinkaia crosnieri, Munidopsis

sp. (Fig. 39.2b–d), and Ashinkailepsas sp. (Fig. 39.2d) were

observed around the active chimneys. Hydrothermal chim-

ney structures and sulfide deposits at the East seamount were

smaller than those of the West seamount. The chimneys

were distributed on flat terraces and cliffs at the south face

of the caldera-like depression. Clear hydrothermal fluid was

venting from the chimneys and gaps between rocks on cliffs.

The other hydrothermal site with seepage was found at

northern inside face of the depression. Small colonies of

bivalves were interspersed on a rocky slope covered by

thin sediment (Fig. 39.2e).

Fig. 39.1 Bathymetry of the Southern Okinawa Trough and location

of the hydrothermal vents at the Irabu Knoll.Ws hydrothermal vents on

the West seamount, Ns hydrothermal vents on the East seamount, Bc

Mytiloidea colonies with weak seepage, Ps Previously reported site

(Matsumoto et al. 2001). The South seamount is not shown in the

bathymetric map
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Fig. 39.2 Pictures of geological and biological feature at the Irabu

Knoll. (a) Fresh basaltic pillow lava, (b) Active hydrothermal site at the

West seamount, (c) Crustaceans dominated by Shinkaia crosnieri and

Munidopsis sp., (d) Dense colony of Ashinkailepsas sp. (e) A small

colony of bivalves on the northern inside slope
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