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Response of Amber Fish, Seriola”aureovitta to Electric Stimuli

Ho-Young Cuanc* and Byoung-Gee LEE*

It is important to minimize the electric power consumption to stimulate the marine fish,

for the

much electric power consumption is required to induce the response.

The experiment was made to find out the threshold value for the electrotaxis or electronarcosis on
amber fish, Seriola aureovitta(TEMMINCK et SCHLEGEL). The impulse rate and width which minimize
the electric power consumption were examined, The experiment was carried out in the acryl tank(49W
X 175L X 50Hem) which is equipped with the two electrodes.

The results obtained are as follows:

1) The electric power consumption which is required to induce the electrotaxis and electronarcosis is

tended to decrease as the lower impulse rate,

2) The mean electric power consumption for the electronarcosis is about 4.5~10 times of the electro-

taxis.

3) The impulse width which minimize the electric power consumption is 0.5msec.
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Fig. 1. Circuit of experimental equipment for direct pulse current generation.

S; : main switch S, : selector S.R. :silicon rectifier
G.R. :signal generator S.D. :slidac A : ammeter
0.S. : oscilloscope E;, Ez : electrodes
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Fig. 3. Voltage drops between the two electrodes
in the experimental tank.
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Fig. 4. Relationship between current, body voltage, electric power and impulse rate for the

electrotaxis and electronarcosis on amber fish.
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Table 1. Threshold values of the electrotaxis and electronarcosis on Serfola aureovitia

Type \Response Electrotaxis Electronarcosis

of pulse\ - iVIfaln
Is ffecti B E i Effecti B Electric ota
h:?tlelelse I?w?;the Cu(r}xiesnt 1iroltag::e voﬁgée ;g::;c Cual;‘e)nt vfoﬁag\e,e vo?gge pgwer length
(Hz) (msec) V)  (mV/em) (mW/em) ) (mV/iem) (mW/em) (em)
0.25 0.04 8.6 56.7 2.2 0.12 28.2 185.1 22.2 30.4
0.5 0.05 5.6 36.7 1.8 0.16 17.7 118.0 18.4 31.4
20 0.75 0.06 5.0 32.5 2.0 0.20 15.5 103.7 20.5 30.4
1 0.08 4.1 26.6 2.1 0.24 12.4 82.5 20.0 29.8
2.5 0.17 3.6 25.1 4.4 0.46 10.5 69.9 31.9 31.0
5 0.25 2.8 19.4 “4.9 0.82 9.2 63.7 52.2 3.4
0.25 0.07 11.3 75.8 5.3 0.15 23.4 159.8 24.3 235.0
0.5 0.10 7.6 49.3 5.0 0.21 15.9 105.4 22.1 35.6
30 0.75 0.14 6.7 46.0 6.6 0.25 13.1 89.8 22.5 27. 4
1 0.16 5.4 39.3 6.1 0.30 12.4 86.3 26.0 28.8
2.5 0.31 4.8 22.9 10.3 0.68 10. 8 73.4 50.2 32.6
5 0.50 4.0 27.5 13.9 1. 10 9.4 63.3 69.6 31.3
0.25 0.09 10.5 76.6 6.6 0.20 23.0 154.3 30.3 24.2
0.5 0.12 6.9 46.2 5.7 0.27 15.4 101.4 27.3 35.6
40 0.75 0.17 6.3 41.1 6.9 0.34 13.4 90.9 30.6 33.0
1 0. 20 5.9 37.7 7.5 0.42 12.7 83.7 35.3 27.0
2.5 0.43 5.0 34.2 14.7 0.91 10.8 71.8 65. 6 26.8
5 0.79 4.4 27.8 22.1 1. 66 10.4 68.7 144.4 26.2
0.25 0.09 10.2 69.6 6.5 0.23 21.6 144.7 33.9 23.4
0.5 0.14 5.7 38.0 5.2 0.31 14.1 94.0 20.3 29. 4
50 0.75 0.16 4.4 29.6 4.7 0.42 13.3 88.1 37.0 22.6
1 0.19 3.7 25.2 4.9 0.50 10.6 70.8 35.1 22.4
2.5 0.39 3.6 24.8 9.8 1.00 10.0 69.9 69.8 25.6
5 0.72 3.3 19.2 13.9 1.82 9.2 62.1 113.4 25.6
0.25 0.11 9.1 60.7 7.0 0.28 23.5 156.2 44. 4 25.2
0.5 0.14 4.9 33.4 4.9 0.39 14.4 95.9 37.6 24.8
60 0.75 0.19 4.7 31.2 6.0 0.49 12.8 835.1 42.6 23.3
1 0.23 4.4 29.7 7.0 0.62 12.0 80.8 50.5 23.3
2.5 0.54 3.8 25.1 13.6 1.48 11.7 76.9 114.2 23.7
5 0.96 3.5 22.5 21.6 2.78 11.1 74.4 207.1 27.6

Note: 1) Tank size 49W X175LX50Hcm, water depth 35.5cn.
2) Electrodes 1mm thick, 49X35.5cm? aluminum plates, the distance between two electodes 1.5m.
3) Water temperature 17~23.5°C, salinity 32.75~33.54%, and the specific resistance of sea water
0.2Qm,
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Fig. 5. Relationship between current, body voltage, electric power and impulse width for
the electrotaxis and electronarcosis on amber fish.

Table 2. Coefficients of the regression equations (1) and (2) between current, body voltage
and impulse width required to induce the electrotaxis and electronarcosis

Impulse Electrotaxis Electronarcosis

rate

(H2) a by az b2 ay by az b,
20 0.02 0. 06 18. 87 9.38 0. 09 0.15 56. 05 32.08
30 0. 06 0.09 26. 99 12.18 0.11 0.20 59. 80 24.54
40 0. 05 0.15 25.77 12.20 0.12 0.31 61.67 22.48
50 0. 06 0.13 15. 09 12.97 0.16 0.33 56.43 21.38
60 0. 06 0.18 19. 34 9. 69 0.12 0.53 62.75 21.59
%:azbl—“—‘tzz= st 2ok A54, EBEKES BEAKMS 7 KR

— ) Hewol =8 BW a4 BEL A HEEAY HE
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