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Inhibition of locomotor activity by the light levels at nighttime
in the Japanese abalone Haliotis (Nordotis) discus*

Yoshitaka MORIKAWA **, Takashi KOIKE**

*

and Tsutomu MORINAGA * *

Abstract: We have developed apparatus to detect abalone movement by measuring tension in
wires from which the abalone’s cage hangs. This apparatus using fixed light intensities has been
used to examine the activity behavior under simulated day/night conditions. Under 12:12 simu-
lated day/night conditions at 10 and 0 u E/m?/sec, respectively, abalones showed clear activity
patterns, being stationary during day periods and showing locomotor activity in complete dark-
ness. The light intensity during day periods was fixed at 10 © E/m?/sec and during night periods
light levels brighter than 1X107*z E/m?/sec inhibited any locomotor activity. In light intensi-
ties of 1X107* £ E/m?/sec and less, the same levels of lively activity were measured for replicates
as for in complete darkness. From this, we conclude that locomotor activity is inhibited by light

intensities brighter than 1X10 *x E/m?/sec.
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Fig. 1. Schematic sketch of the apparatus. PC: Personal computer, SW: Stainless wire, EC: Ex-
perimental cage, EB: Electronic balance, RP: Reflection plate, LS: Light source, OF: Optical
fiber cable, FR: Frame, ET: Experimental tank, NF: Neutral filter, HL: Halogen lamp.
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Fig. 2. Locomotor activity of individual abalone Haliotis discus over 18 day/night periods to
examine the effect of varying light levels. Replicate abalones A) were maintained for 1-6
nights in light intensities below detectable levels (N. D.) then for nights 7-12 at 1 X 10~?

« E/m*/sec then at N.D. levels for 13-18
7-12 at 1X10™ ' E/m?*/sec. Activity is

and B) under the same light regime but nights
expressed as the sum of movements registering

>0.5g/min over a 1 hour period. Shaded areas denote night periods.
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Fig. 3. Variation in locomotor activity of replicate abalones Haliotis discus A) maintained for
1-6 nights in light intensities below detectable levels (N. D.) then for nights 7-12 at 1 X
10 £ E/m*/sec then at N. D. levels for 13-18 and B) under the same light regime but nights
7-12 at 1 X107 E/m?*/sec.  Activity is expressed as the sum of movements registering
>0.5g/min over the 12 hour night period. Only values for night periods are shown.

Table 1. Light conditions and locomotor activity (mean = S. D.). Activity is expressed as the
sum of movements registering 0.5 g/min over the 12 hour night period. The mark* and *
* represent significant differences compared to data of E.S. 11 at p<0.01 and p<{0.05, respec-

tively.
Light intensity Activity (frequency/12h night period)
.. of night period
Individual No. atES. I Experimental Stag (days)
(uE/m?*/sec) 1(1-6) I (7-12) M (12-18)

Al 1x107* 885141.9" 11.2+ 45 875+ 5.0
A2 l 105.0£304" 19.3+17.6 113.0£445"
A3 322.0£91.3" 2251129 140.0£79.7*
B1 1X107? 105.8+74.6" " 2921154 1214+669"*
B2 j 107.01+274" 2131194 129.8+454"
B3 54.3+12.1 38.21+28.8 83.6t28.1""
C1 1x10°* 127.3£39.7 129.5£70.2 81.0+25.2
(] l 39.3+39.0 3431223 46.0+19.7
C3 113.0+34.7 75.71£30.8 90.5+10.7
D1 1x10°° 159.5+31.0 125.7£36.4 75.7*t11.1
D2 1 213.31+£59.4" 83.7£30.5 70.71+30.8

D3 l 164.5£30.2" 2831188 2524+ 9.1
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