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Burrowing Behavior of Japanese Surf Clams

Katsuaki Nasuimoro, Takahito Kosima and Osamu Sato

Abstract

In stormy weather, the Japanese surf clams are thrown up on shore, thereby creating
serious problems for the shell fish industry. To enhance productivity, a method to prevent
such losses must be found.

The burrowing action of surf clams, changes in drifting sands produced by tidal currents
and wave action during furibund weather were observed in order to determine the degree of
stability of those clams which have burrowed into the sand.

This research was carried out at Usujiri Fisheries Laboratory, Faculty of Fisheies,
Hokkaido University. For these observations, a layer of sand 25 centimeters thick was
placed in the bottom of a water tank 300 mm width, 600 mm long and 300 mm high.

A surf clam was placed on its horizontal axis on the surface of the sand ; the foot of the
clam extended and began to probe the surface with on occasional digging motion. The
subsequent downward motion as observed from the side of the tank was recorded on film
using a 16 mm camera set at 1 frame sec™'. The digging period, distance from surface to the
final buried position and digging speed were measured.

Results were obtained as follows :

1. The burrowing speed of the clam is relative to the shell length and distance from the
surface. As the shell length and depth increase, the burrowing speed decreases.

2. The distance from the surface to the buried position by one digging cycle was approxi-
mately 0.10 times the shell length.

3. The relationship between the mean digging speed (V) and shell length (L) can be

expressed as ¥V =0.013 L.

4. The distance from the surface to the uppermost point of the shell in its final buried
position was about 0.5 times the shell length.
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Table 1. Size of the Japanese surf clams used for present

study
Shell Length Shell Height Shell Width
(mm) (mm) (mm)
1 106.4 86.0 55.9
2 106.0 86.5 58.5
3 102.2 83.2 54.8
4 101.8 82.7 59.0
5 101.2 81.2 59.6
6 100.0 80.8 55.9
7 100.7 83.5 574
8 99.7 81.6 56.3
9 98.2 81.3 54.9
10 97.7 75.5 53.6
11 97.7 79.2 56.7
12 97.6 78.3 55.8
13 93.6 75.1 53.2
14 93.6 76.5 53.6
15 92.0 764 55.4
16 86.4 - 732 51.1
17 86.3 73.0 47.7
18 81.1 64.8 42.7
19 81.1 64.8 42.7
20 80.3 67.0 43.8
21 72.0 60.3 42.7
22 59.0 47.7 28.8
100
:3 80
@ 60
,3_3" 40

o1 10
Particle diameter (mm)

Fig. 1. Distribution of grain size of sand.
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Fig. 2. Sketches showing movement of the Japanese surf clam during digging activ-
ity.
A ; shell was place on sand to make vertically axis of shell width,
B; extending movement of foot,
C,D; probing movement of foot into sand,
E ; pedal retraction making axis of shell length vertical to surface of sand,
F ; pedal retraction pulling shell down into sand.
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Fig. 3. Diagrams showing activity of shell during a complete digging period.
T ; time from began to probe surface on sand to make vertically axis of shell
width,
T, ; time from began to probe surface on sand to make downward motion,
A ; shell length 72.0 mm,
B ; shell length 80.3 mm,
C; shell length 93.6 mm,
D; shell length 101.2 mm.
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Fig. 4. TIllustrate diagrams showing activity Fig. 5. Relation between time from protract-
of shell during a complete digging ing movement of foot to probing
period schematically, movement of foot into sand and pedal
T; time from began to probe surface retraction making axis of shell length

on sand to make vertically axis of vertically to surface of sand and shell
shell width, length.

T, ; time from began to probe surface T; time from began to probe surface
on sand to make downward on sand to make vertically axis of
motion, shell width,

T,-T, ; digging period, T, ; time from began to probe surface

d,-d, ; distance of which lifting of on sand to make downward
shell caused by probing of foot, motion.

D,-D, ; distance of which pulling of
shell caused by one digging cycle.
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Fig. 6. Relation between digging period and
number times of digging activity for
various shell lengths.

Fig. 7. Relation between digging period and
shell length.
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Fig. 8. Distance of which pedal retraction Fig.9. Distance of which lifting of shell
pulling shell downward mto sand. caused by probing of foot.
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Fig. 10. Burrowing speed of the Japanese ”:(iz:l Di—gl di) / 12=1 T: (1)
surf clam.
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Table 2. Distance from upper part position of shell final
burried depth to surface on sand
A ; obsrved during 10 minutes

Stll Length —— Dopth gy
1 58.8 30 0.51
2 66.5 38 0.57
3 67.1 28 0.42
4 715 38 0.53
5 72.1 58 0.80
6 72.0 65 0.90
7 72.2 28 0.39
8 74.0 71 0.96
9 93.6 44 0.47
10 97.7 35 0.36
11 97.7 47 0.48
12 99.7 35 0.35
13 100.4 25 0.25
14 101.8 28 0.28
15 103.7 40 0.39
16 106.0 22 0.21
17 106.0 68 0.64
18 106.4 55 0.52
19 116.8 56 0.48
B; obseved during 17~110 hours
Shel(lmlgilgth 1();1:;})1 Ratio
1 100.8 70 0.69*!
2 101.7 50 0.49*!
3 101.8 35 0.34*!
4 59.0 48 0.81*2
5 80.3 50 0.62*2
6 86.3 58 0.67*2
7 98.2 52 0.53*2
8 100.3 55 0.55*2
9 58.8 30 0.51*2
10 67.1 28 0.41*2
11 72.2 28 0.39*2
12 106.0 22 0.21*3
13 106.4 55 0.52*3
14 116.8 56 0.48*2
* 110H
*2 1TH
*3 20H
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Fig.11. Relation between water velocity of seabed and depth under condition of
various wave periods on offshore.
V,; Velocity of which moving sand particle occur,
Vo Velocity of which sand particle is disturbed.
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