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Fig. 1 Photographs of the designed and fabricated samplers. (a) Remotely operated vehicle (ROV)-specific Ek-
man Barge sediment sampler in use; (b) Grab bucket of a Smith-McIntyre grab sampler in use; (c) Metal fish-
ing cage (Jap. Joren) sampler in use; (d) Sediment-sampling mechanism based on the GEOMAR-type benthic
chamber.

Table 1

Summary of the sizes, features, and main materials of the sediment samplers fabricated in this study.

Name of Sampler

Sampler using a ROV-
specific Ekman Barge
sediment sampler

Sampler using the grab
bucket of a Smith-
Mclntyre grab sampler

Sampler with Joren

Underlid-shutter-type
sediment sampler

Total length
(mm)
Weight in air
(kg)
Size of sediment
sampling part (width,
depth, height in mm)

Features

Main materials

570

4.5

150, 150, 150

The wunder lid opens
and closes by gripping
and releasing the ma-
nipulator; changing grips
with the manipulator is
not required (Fig. 2).

ROV-specific Ekman
Barge sampler, metal
pipes, metal rods, wire,
bolts, and nuts.

840

7.5

250, 230, 125

The sediment sampling
section opens and clos-
es via manipulator-con-
trolled switching be-
tween the movable and
holding pipes (Fig. 3).

Grab bucket of a Smith—
Mclntyre grab sampler,
metal pipe, PVC pipe,
movable joint, fully
threaded metal rod,
bolts, and nuts.

850

430, 265, 160

Functions identically to
the sampler using the
grab bucket of a Smith—
McIntyre grab sampler;
intended for collecting
samples larger than the
mesh.

Metal fishing cage (Joren
in Japanese). The com-
ponents are those of the
sampler using the grab
bucket of a Smith-McIn-
tyre grab sampler.

780

3.5

210, 210, 250

The under-lid shutter is
moved by the manipula-
tor and during sediment
collection (Fig. 4). Suit-
able for collecting soft
sediment, materials such
as megabenthos, and
rocks above the seafloor.
PVC pipe, PVC transpar-
ent panels, shutter, PVC
angle, PVC pipe-fixing
bracket, fully threaded
metal rod, bolts, and
nuts.
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(a) The wire is connected to
the end of Movable bar

Movable bar

Slit for the

Movable bar
moves up and
down

(b);

I8 cross section

Metal pi
etal pipe

--Sampling operation
ROV Manupilator

Push down

ROV-specific
Ekman Barge
sediment sampler

ol

Sediment
collection box

Fig. 2 Schematic of the design using the remotely operated vehicle (ROV)-specific Ekman Barge sediment

sampler. (a) Simplified structural diagram showing the

lid in the open position; (b) Illustration of the opera-

tion mechanism. Red text and arrows indicate manipulator movements.
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Holding metal pipe
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Sampling operation

Change
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Movable joint
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Fig. 3 Schematic of the design using the grab bucket of a Smith-McIntyre grab sampler. (a) Simplified struc-
tural diagram showing the sediment-sampling parts in both open and closed positions; (b) Illustration of the
operation mechanism. Red text and arrows indicate manipulator movements.
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(a) Opgn positon Closed oposition

: \\\\\\Howk@rnemIMpé///
Up and down /[

(b) --Sampling operation

ROV Manupilator

Change holding position

Down without
grip

Lift up while grip

Operate
‘ shutter

movable handle

T Metal fully

threaded rod

Grip

Shutter

PVC transparent box
(Shutter guide on the inside of the side panel)

o el hs
Penetration
< mmm oo Collecting sample operation--

Change holding
position

Il Sediment

TR collec‘uon box

Fig. 4 Schematic of the underlid-shutter-type sediment

sampler using the mechanism of the GEOMAR-type

benthic chamber. (a) Simplified structural diagram showing the shutter in both open and closed position; (b)
[lustration of the operation mechanism. Red text and arrows indicate manipulator movements.
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Sediment samplers for collecting sediment-intrinsic megabenthos
using remotely operated vehicles in surface-type methane
hydrate areas

Hiroshi Ishida'", and Eriko Seo?

Abstract

To facilitate the development of surface-type methane hydrate resources in the Sea of Japan, we
conducted an ocean environmental baseline survey and assessed the current status of megaben-
thos in the area. Sampling within the target area yielded only the dead shells of deep-sea bi-
valves with shell lengths of approximately 80 mm; no information on living individuals was ob-
tained. It is believed that both the depth and quantity of the sediment samples collected by the
existing samplers were insufficient. Therefore, we designed and fabricated four types of sam-
plers capable of collecting large amounts of sediment through repeated sampling during a single
dive of a remotely operated vehicle. The proposed sediment-sampling technique was tested on
the deep-sea floor. The samplers successfully repeated the sediment-sampling, with one sampler
completing 25 samplings during a single dive. A live bivalve approximately 80 mm in shell
length and presumed to be Conchocele sp., was successfully collected. The developed samplers
represent a potentially valuable technology for environmental impact assessments associated
with deep-sea resource development.

Key words: surface-type methane hydrate, sediment sampler, megabenthos, deep-sea bivalve
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