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Foot damages of the clam Meretrix lamarckit caused by clam dredging
SHINTARO YAMASAKI,* Junya HIGANO? AND TosHIHIRO WATANABE!
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Mechanisms of foot damage occurrence in the clam Meretrix lamarckii were studied to improve the quality of
clams caught by clam dredging. The damaged clams were classified into two groups: clam with severed foot (cut
clams) and clam with partly severed foot. The rate of foot damage increased with increasing water temperature
and the rate of cut clams increased with increasing towing speed. Closing of valves by adductor muscle in
response to tactile stimuli did not cause the foot damage. It is suggested that the foot was cut when the shell of the
clam was pressed against the teeth of the dredge and sand, with its foot outside the shell. At the temperature of 25
°C, clams dug faster and deeper into sand than at 10°C. Therefore, the vigorous burrowing activity of clams and
burrowing deeper at higher water temperature may cause the higher rate of cut clams. The towing speed should
be kept as slow as possible to reduce the rate of cut clams.
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Fig. 1. Clam dredge for Meretrix lamarckii in Kashimanada, Japan. A tooth bar 12 mm in diameter is fitted to the dredge. Tooth
spacing is 26 mm. Distance between the top of teeth and runners (tooth depth) is 136 mm.
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Fig. 2. Fishing ground of the clam Meretrix lamarckii in

Kashimanada. Water temperature was measured at
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Fig. 3. Classification of the foot of Meretrix lamarckii
caught by clam dredger. a: normal foot, b: partly se-
vered foot, c¢: severed foot. Each foot shows the con-
tracted state.
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Table 1. Outlines of examinations

Objective Operation Month

0.
No. tow duration Sample

Dredge spec1ﬁcatxons

Tooth  Tooth
(min) (indiv./haul)  (aeth spacing  depth
(mm) (mm)

Tow

Foot damages and water temperature Commercial ~ Jun. '97-Sep. "99
Seasonal variation in towing speed Commercial ~ Oct. '98-Sep. 99

Foot damages and towing speed

Experimental  Jul. '98-Sep. '98

27 60 50 48 26 136
9 60 50 48 26 136

14 8-15 100 45 26 152
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Fig. 4. The position of the thread that bonded the shells
together.
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Fig. 5. The foot damage rate of Meretrix lamarckii
caught by clam dredger. A solid line shows water tem-
perature when the clams were caught. B : severed foot,
: partly severed foot, O: normal foot.
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Table 2. Shell length (SL) of Meretrix lamarckii classi-
fied by foot condition

Normal Foot Severed foot Partly severed foot

SL**(mm) No. SL(mm) No. SL(mm) No.

Sep. 97 755+33 12 73.3+4.8 26 72.1£5.2 12
Dec. 97 76.1x42 30 80.3+4.0% 10 79.2+44% 10
Jun. 98  79.0+4.9 26 79.5+5.2 10 80.7+4.1 14
Nov. '98 79.7+3.1 22 78.8+3.4 17 80.7+4.0 11
Aug. 99 83.1+34 23 83.1+3.1 17 83.5£2.9 10
Sep. '99 83.6+3.8 21 85.0+3.3 19 84.6+3.5 10

*

significant difference (p <0.05) compared to normal foot
** Mean +S.D.
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Fig. 6. Relationships between commercially operated

towing speed and elapsed time of the two clam dredg-
ers which caught Meretrix lamarckii.
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Fig. 7. Relationships between commercially operated

average towing speed and the rate of severed and part-
ly severed feet.
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Fig. 8. Relationships between water temperature and
the rate of severed and partly severed feet. Each foot
damage rate corresponds to the data shown in Fig. 7.
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Fig. 9. Relationships between experimentally operated
towing speed and the rate of severed foot.
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Fig. 10. Relationships between experimentally operated
towing speed and the rate of partly severed foot.

Table 3. Reaction time for burrowing and burrowing
depth of Meretrix lamarckii

Water No. of Average  Average D/Average
temperature individuals time depth(D) shell length

10°C 13 15.3s 13 mm 0.16
25°C 15 5.6 s* 21 mm** 0.26

* All individuals at 10°C were faster than any individuals at 25°C.
** significant difference (p<0.05) compared to 10°C.
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