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Abstract

The retinomotor responses of jack mackerel, Trachurus japonicus and carp, Cyprinus carpio
were studied for the different strobe flash frequencies in respects of the application of the light
stimulus to herding and barrier system. The strobe flash frequencies ranged at 1.7, 5, 10, 25,
430Hz in jack mackerel and 1.7, 5, 25Hz in carp. The retinal adaptation ratio was examined
histologically according to the time elasped of 1, 5, 10, 30min. after turning on the light in each
experimental condition. Cone index were determined in order to express the retinal adaptation
ratio.

Jack mackerel showed an increase of the retinal adaptation ratio ranging from average 27%
at the pre — stimulus light to 42.6%, 49.8%, 59.8% and 83.1% at the irradiation times of 1, 5, 10
and 30min., respectively.

Carp showed an increase of the retinal adaptation ratio ranging from average 28.4% at the
pre - stimulus light to 51%, 53.9% and 91.3% at the irradiation times of 1, 5 and 30min.,
respectively.

The light adaptation process was observed to be fast approximately in order of 430Hz, 25Hz,
5Hz, 1.7Hz and 10Hz for jack mackerel, and 25Hz, 5Hz and 1.7Hz for carp, and to be light -
adaptated in 30 minutes.
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Fig. 1. Diagram of experimental apparatus for mea-
suring the retinal light adaptation of test
fish.
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Fig. 2, Photomicrograph showing the position of the cones in the cross sections of the retina of Trachurus
Japonicus to examine the retinal adaptation ratio by cone index(C).

a : distance from b to out limiting membrane
b : base of pigment layer

d : distance from b to the center of ellipsoid of cone
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Fig. 3. The process of retinal light adaptation of
the dark adaptated jack mackerel to strobe
light of different flash frequencies.

The value at each point is given as the
mean and standard error.
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Fig. 4. The process of retinal light adaptation of
the dark adaptated carp to strobe light of
different flash frequencies.

The value at each point is given as the
mean and standard error.
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