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Development of a quantitative suction benthos sampler

ARAKAWA Jumpei?, YANAGISAWA Toyoshige?, SHIOTA Hirokazu™,
KURODA Nobuo™, KAI Masanobu™,
OKAMURA Yasuhiro™ and OKAMOTO Shunji™

Abstract : A suite of suction benthos sampler operatable on a small boat was developed for quantitative
sampling of benthos in/on sandy or muddy sea bed. It is composed of three parts: 100 L/min submersible
pump, 0.0377 m? suction part, and 49.5 L air-lock chamber. These parts are connected by suction hoses. In
the chamber, mesh bag of various opening size could be attached easily. By the suction power generated at
submersible pump, benthoses dug at suction part are transported to the chamber, and are trapped at the

mesh bag. Field test at a tidal flat revieled that more than 80 % bivalves could be captured by 30s

aspirating.
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Fig-2 Submersible pump. A hose connector was attached to
the intake hole of the pump for connecting the drainage
hose (Hd) to the chamber, and nothing at the drainage
hole.

Fig.3 Top view of the air-lock trapping chamber. An air
intake valve (arrow) was set at the corner of the
transparent lid to release the reduced presure in the

drainage. Vd: 30 mm ID PVC ball valve for drainage. C: 49.5 L air-lock trapping chamber. Vs: 50 mm ID PVC ball valve for sample sucking. M: Mesh bag. Hs: 38 mm ID

suction hose for sample sucking. S: 0.0377 m? suction part.

chamber. A mesh bag tied to PVC socket could be set

Fig-1 Aseries of sampler parts which composed of the suction benthos sampler. G: 100V-450VA electric genarator. P: 100 L/min pump. Hd: 38 mm ID suction hose for sucking

easily at PVC pipe in the chamber.
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Fig.-4 Schematic drawing of the suction part. A: Top view of

under the diaphragm is sucked through the aspirating

port, and the pressure under the diaphragm is reduced.

the suction part. Three 2 kg lead weights were set around B: suction part intrudes into the substrate. C: the water

the center pipe. B: Side view of the suction part. Hose through intake holes flush onto the sea bed and digs

connector was set at top end of the center pipe. C: Bottom the substrate. D: water circulation developped with

view of the suction part. Aspirating port was at the center. flowing through the swirl generator. E: suspended

Eight intake holes (18 mm ID) were opened and 4 swirl substrate and small organisms are sucked to the

generators were set on the diaphragm. aspirating port.
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Tablel. Burrowing depth of the suction part in experimental water pool. The depth
of cylinder intrusion was measured at 4 points on the cylinder, and the length
from diaphragm to sand surface were measured at 8 intake holes, after 20 s

aspiration. Height from bottom to diaphragm of the suction part was 105 mm.
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Cylinder intrusion

Length from diaphragm

Mean burrowing depth

No. of exam. (mm) to sand surface (mm)

Mean Range Mean Range (mm)

1 105.0 85.0 - 125.0 84.5 78.0 - 93.0 84.5

2 97.5 95.0 - 105.0 84.6 75.0 - 93.0 77.1

3 105.0 95.0 - 115.0 92.9 82.0 - 103.0 92.9

4 100.0 95.0 - 105.0 95.9 87.0 - 105.0 90.9

5 95.0 95.0 - 95.0 94.0 90.0 - 100.0 84.0
mean 100.5 90.4 85.9

Tablel

95.9 mm

105 mm
77.1mm
6.24 mm



Table 2. Summary of number and size range of the bivalves inhabited, captured by suction sampler,
and remained on the sea bed while five trials taken at Yahagi tidal flat. Sampling time and

weight set on the suction head were 30 s and 10 kg, respectively

Species Number of individuals Range of shell length (mm)
Inhabited  Captured (%) Captured Remained
R. philippinarum 304 244 (80.3) 3.23 - 26.77 3.67 - 19.63
M. veneriformis 189 174 (92.1) 3.20 - 16.04 4.80 - 9.02
M. chinensis 40 39 (975 4.05 - 8.55 6.74
Nuttallia olivacea 5 5 (100.0) 5.75 - 11.62 -
Solen strictus 1 1 (100.0) 14.99 -

Inhabited : sum of captured by suction sampler and remained on the sea bed after sampling.

Table 3. Number and shell length of R. philippinarum inhabited, captured by suction sampler, and

remained on the sea bed while five trials taken at Yahagi tidal flat

No. of exam Number of individuals Shell length (mean==SD mm) Range of shell length (mm)
) " Inhabited Captured (%) Captured Remained Captured Remained

1 24 21 (87.5) 12.92 =295 1118 + 432 7.18 -17.62 7.25 - 15.81

2 54 34 (63.0) 13.72 *=2.85 13.96 =+ 3.06 6.77 -19.51 8.05 - 19.63

3 159 131 (82.4) 13.76 +2.46 13.65 =+ 2.03 6.58 -23.04 10.00 - 18.51

4 34 30 (88.2) 11.78 =439 9.75 *+ 420 3.23 -26.77 3.67 - 13.12

5 33 28 (84.8) 13.12 +2.56 10.38 + 3.64 8.56 -18.56 5.20 - 13.57

mean - - (81.2) -
Inhabited : sum of captured by suction sampler and remained on the sea bed after sampling.

Table 4. Number and shell length of M. veneriformis inhabited, captured by suction sampler, and

remained on the sea bed while five trials taken at Yahagi tidal flat

No. of exam Number of individuals Shell length (mean=+=SD mm) Range of shell length (mm)
) " _Inhabited _ Captured (%) Captured Remained Captured Remained
1 42 40 (95.2) 6.30 =220 7.03 =182 3.25 - 16.04 574 - 8.32
2 43 35 (81.4) 599 + 1.43 653 =128 3.20 - 884 480 - 9.02
3 58 54 (93.1) 6.18 & 1.18 6.49 =109 363 - 929 489 - 7.28
4 41 40 (97.6) 5.75 & 1.32 5.86 3.38 - 8.30 5.86
5 5 5 (100.0) 6.42 &+ 1.41 - 4.93 - 8.52 -
mean - - (93.5) - - - -

Inhabited : sum of captured by suction sampler and remained on the sea bed after sampling.
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Fig-6 Shell length distribution of R. philippinarum and
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Table 5. p-values of chi square test between shell lengths
of inhabited and captured bivalves

. No. of exam.
Species 1 2 3 4 5

R.philippinarum ~ 0.9897 0.9710 0.9974 0.9987 0.9465
M. veneriformis  0.9937 0.9684 0.9900 0.9992 -
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