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Report on investigation of hydrother mal vent ecosystems
by the crewed submer sible'Shinkai 2000' on the Dai-yon (No. 4)
Yonaguni Knoll and the Hatoma Knoll, the Okinawa Trough
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Geochemical, microbiological and zoological investigations were conducted using the submersible 'Shinkai 2000' at
two hydrothermal vent fields, the Dai-Yon (No. 4) Yonaguni Knoll and the Hatoma Knoll in the Okinawa Trough. The
purpose of this investigation included;

1) geochemical analysis of water at vent communities and vent fluids,

2) physical environmental factor analysis at vent communities and vent fluids,

3) estimation of energy sources for vent ecosystems,

4) biodiversity of vent communities,

5) estimation of biomass of vent communities,

6) estimation of productivity of vent communities,

7) relationships of biomass and productivity between microbial communities and benthic communities,

8) comparisons between the Dai-Y on (No. 4) Y onaguni Knoll and the Hatoma Knoll,

9) physiological and embryological studies of vent benthic species.

Collected data and samples from during the investigation are being analyzed, now. In this paper, we present an out-
line of the investigation.

Keywords : Hydrothermal vent ecosystem, Dai-yon (No. 4) Y onaguni Knoll, Hatoma Knoll, geochemical analysis, bac-
teria, benthic species
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Index map of the Dai-Y on (No. 4) Y onaguni Knoll and the Hatoma Knoll in the Okinawa Trough.
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123°50.3'E

123°50.5'E

Site 1H (1468m)
#1269
Hydrothermal vent community

Site 16H (#1275)
Hydrothermal vent community
Marker bouy (#185)

Rock sampling

Site 2H (1456m)

#1269, #1270

Hydrothermal vent community

No.1 big chimney

Water sampling by Niskin bottle above No.1
big chimney

Site 8H (1518m)
#1270
Hydrothermal vent community

Site 4H (1523m)

#1269

Hydrothermal vent community
Water sampling by Niskin bottle on vent community
Marker bouy (184-1)

Recovery of growth rate bag (#184)

Water sampling by pump sampler in Bathymodiolus
aggregation

Max. temperature 4.2°C in Bathymodiolus
aggregation, normal area 3.6°C
Benthic species sampling
#1270

I

% Active chimney, vent
Dead chmney

® Hydrothermal vent community

e Dead shell of Bathymodiolus sp.

e White/black/orange deposi

o Sediment (mud)

@ Rock/outcrops

o No observation of sea
bottom

N

Deployment of growth rate bag (HT-1, -2, -3)
Temperature measurement on edge of Bathymodiolus
aggregation, max. 7.26°C

Temperature measurement on center of Bathymodiolus
aggregation, max. 4.51°C

Temperature measurement of shimmering, max.
19.11°C

Temperature measurement of vent fluid, max.
120.95°C

Chimney sampling

Core (red) sampling

Temperature measurement in the sediment, max.
12.14°C

Benthic species sampling

#1272

Water sampling by pump sampler in Bathymodiolus
aggregation

Temperature measurement on center of Bathymodiolus
aggregation, max. 4.0°C

Deployment of growth rate bag (HT-4, -5, -6)

Rock sampling

#1275

Recovery of growth rate bag (HT-1, -2, -3)

Water sampling by Niskin bottle on vent community
Water sampling by Syringe sampler in Bathymodiolus
aggregation

Benthic species sampling

#1270

Water sampling by Niskin bottle

Site 7H (1523m)

#1270

Core (black) sampling

Temperature measurement in the sediment
Max. temperature 5.4°C (1°C anomaly)

Site 6H (1518m)
#1270
Hydrothermal vent community

Site 5H (1489m)
#1270
Hydrothermal vent community

Site 15H (1493m)
#1275
Hydrothermal vent community

24°51.75'N

#1272
Water sampling by Niskin bottle

Site 13H (1468m)

#1272

Hydrothermal vent community

No.2 big chimney

Water sampling by Niskin bottle above
No.2 big chimney

Site 12H (1492m)

#1272

Hydrothermal vent community
Dead chimney

Site 11H (1498m)
#1270
Hydrothermal vent community

24°51.55'N

Site 3H (1472m)

#1269
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Fig. 3 Distribution map of vent communities, bottom texture and sampling sites at the Hatoma
Knoall in the Okinawa Trough.
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Fig. 4 (&) Relationship between silica (Si) concentration and magne-
sium (Mg) concentration of vent fluid collected from the Dai-
Yon (No. 4) Yonaguni Knoll and the Hatoma Knall. (b) (a)
Relationship between ammonia (NH,) concentration and mag-
nesium (Mg) concentration of vent fluid collected from the
Dai-Yon (No. 4) Yonaguni Knoll and the Hatoma Knoll.
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Photo2 Dense clusters of the deep-sea mussel, Bathymodiolus

platifrons, and shrimp, Alvinocaris sp. a Site 7Y on
the Dai-Yon (No. 4) Y onaguni Knoll.
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Photo 7 Extended mantle of Bathymodiolus mussels at Site

18Y on the Dai-Yon (No. 4) Yonaguni Knoll. This
species is probably Bathymodiolus japonicus.
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Photo9 No. 1 active big chimney at Site 2H on the
Hatoma Knoll.
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Photo 8 Dense cluster of the barnacle, Neoverruca sp.,
at Site 18Y on the Dai-Yon (No. 4) Y onaguni
Knoll.
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Photo 10 Dense cluster of the deep-sea mussel,
Bathymodiolus platifrons, around active
chimneys at Site 4H on the Hatoma Knoll.
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Photo 11 Recovery of an ISCS (in-situ cultivation system).
The ISCS enabled collection of bacteria from the

vent fluids.
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Photol2 Many chimneys at Site 3H on the
Hatoma Knoll.
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