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Fig. 1. Diel activities of Strongylocentrotus nudus. Five individuals were placed together in the experimental tank and recordings were continu-
ously taken with a time-lapse video. See text for detailed explanation of the experimental system. Thickness of horizontal bars represents the
average speed for each consecutive movement. Water temperature recorded every ten minutes during the experiment is shown in the lower
section of the figure. The arrow indicates the time at which the sea urchins were placed in the tank.
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Fig. 2. Diel activities of Strongylocentrotus intermedius. The figure is drawn as in Fig. 1.

Table 1.

Distance moved (cm/day) of Strongylocentrotus nudus and S. intermedius when five individuals of the same species were placed to-

gether in the experimental tank. The results were obtained by measuring the moving trails recorded with the time-lapse video.

Strongylocentrotus nudus

Strongylocentrotus intermedius

Ind. No. 2nd day 3rd day 4th day 1st day 2nd day 3rd day 4th day
1 584.6 923.4 649.6 179.2 283.8 241.8 222.8
2 1321.6 1067.4 889.8 549.6 250.8 80.0 193.2
3 722.4 761.8 552.4 656.6 147.2 146.0 75.2
4 989.8 1145.6 875.4 874.6 803.2 585.2 786.2
5 859.6 938.2 824.0 61.8 42.6 62.6 55.2

Mean 895.6 967.3 758.2 464.4 305.5 223.1 266.5

SD 282.1 147.3 149.6 337.6 293.8 2143 299.4




Table 2.

g - K F L TF XN T T DT

Time spent moving (h/day) by Strongylocentrotus nudus and S. intermedius. Time is expressed as decimal
hour:minute:second in parentheses.
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values as well as

Ind. No.

Strongylocentrotus nudus

Strongylocentrotus intermedius

2nd day

3rd day

4th day

1st day

2nd day

3rd day

4th day

[ S N S A

3.1681 (3:10:05)
4.9494 (4:56:58)
3.4075 (3:24:27)
4.7683 (4:46:06)
43567 (4:21:24)

4.0728 (4:04:22)
4.6725 (4:40:21)
3.2842 (3:17:03)
5.1661 (5:09:58)
7.8569 (7:51:25)

42231 (4:13:23)
3.8936 (3:53:37)
2.5111 (2:30:40)
3.9997 (3:59:59)
3.7942 (3:47:39)

0.8322 (0:49:56)
4.3658 (4:21:57)
4.5686 (4:34:07)
4.4956 (4:29:44)
0.1978 (0:11:52)

2.2894 (2:17:22)
1.4794 (1:28:46)
0.6189 (0:37:08)
3.7931 (3:47:35)
0.2339 (0:14:02)

3.8350 (3:50:06)
0.1808 (0:10:51)
1.7567 (1:45:24)
4.9522 (4:57:08)
0.1936 (0:11:37)

2.3733 (2:22:24)
2.2794 (2:16:46)
1.6428 (1:38:34)
4.9681 (4:58:05)
0.3112 (0:18:40)

Mean
SD

4.1300 (4:07:48)
0.8028 (0:48:10)

5.0105 (5:00:38)
1.7393 (1:44:21)

3.6843 (3:41:04)
0.6749 (0:40:30)

2.8920 (2:53:31)
2.1827 (2:10:58)

1.6829 (1:40:59)
1.4225 (1:25:21)

2.1837 (2:11:01)
2.1532 (2:09:12)

2.3150 (2:18:54)
1.6964 (1:41:47)

Table 3. Frequency of contact and subsequent individual interference for 24 hour periods from 11:00 to following 11:00. Interference behav-

iours during the first day were not counted because of the lack of the data for S. nudus. The definition of interference is given in the text.

2nd day 3rd day 4th day
contact interference contact interference contact interference
S. nudus 60 32 98 42 6 38
S. intermedius 17 7 22 7 21
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Behaviour of the sea urchins, Strongylocentrotus nudus and
S. intermedius, observed under experimental conditions
in the laboratory

Yuko Ito and Ikuo Hayashi

Japan Sea National Fisheries Research Institute, Suido-cho, Niigata 951-8121, Japan

Diel movements were observed for two sympatric northern species of sea urchins, Strongylocentrotus nudus and S. intermedius, under
12L-12D conditions using a very high sensitivity [CCD television camera. S. nudus repeatedly moved for short periods of time at a speed
of 1-5cm/min, and this activity tended to be more active in light rather than dark conditions. On the other hand, S. intermedius did not
show any regular pattern of activity thythm and did not frequently move. S. intermedius moved at a rather slow speed of 0.5-4 cm/min, ex-
cept for a sudden and rather instantaneous movement just after the light was turned off. The distance moved and time spent moving per day
were 8-9m and 4-5h for S. nudus, and 2-3m and 2 h for S. intermedius, indicating that S. nudus is far more active than S. intermedius.
Individual interference, defined as the sudden change in movement when two individuals come into contact with one another, was found to
be more intense for S. nudus than S. intermedius and its ecological importance is discussed.

Key words: sea urchins, Strongylocentrotus nudus, Strongylocentrotus intermedius, ICCD television camera, diel activity, individual inter-
ference
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Plate 1. Photographs of the experimental system.
fig. 1. TV monitor (left) and the time-lapse video (right) on the table, behind which the dark room is covered with a black cloth.

fig. 2. Inside the dark room: very high sensitivity ICCD camera is installed directly above the experimental tank with two kinds of lighting de-

vice.
fig. 3. Monitoring gear for the experimental conditions: data logger for light intensity (centre) also records the water temperature (left) and DO

(right).
fig. 4. S. intermedius in the experimental tank. Sensors of the thermometre and DO metre are inserted to the drain pipe seen just behind the

tank.



