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Retinomotor Response of Swordtip Squid Uroteuthis edulis
under Light and Dark Condition

Yoritake Kajikawa'" and Shinya Yasumoto®

Abstract : The objective of this study was to gain histological insights into the retinomotor response of
swordtip squid (Uroteuthis edulis) to determine the state of retinal adaptation under fishing light. In this study,
the retinomotor response of swordtip squid under a light condition and dark condition was examined
histologically. Squid under the light condition were irradiated by a halogen lamp from above the experimental
tank for 2 hours. On the other hand, squid under the dark condition were in an experimental tank that was
closed and completely covered with a blackout curtain for 2 hours. For both conditions, the thicknesses from
the limiting membrane to the retinal surface and the black pigment layer were measured from tissue
specimens, and the ratio (%) was calculated, which was used as an index of retinal adaptability. Results showed
the index of retinal adaptation for the dark-adapted condition was 33.3% for a mantle length of 223 mm and
25% for a mantle length of 164 mm. On the other hand, the index of retinal adaptation for the light-adapted
condition of two tested individuals with mantle lengths of 200 mm and 218 mm was 100% for both. The results
suggested that the retinal adaptation state can be judged by observing the layer of black pigment in the retina
as in the case of Neon flying squid and Japanese flying squid, which are species of Oegopsida.
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Fig.1 Experimental tank with halogen
lamp for light condition.
A: Distance from surface of water
to lamp; 20cm
B: Height of halogen lamp stand;
45cm



Fig.2 Distribution of downward spectral irradiance
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Fig. 3 Light microscopic images of the retina of swordtip squid (HE; bars =

100 pum).

A: Dark adapted retina. B: Light adapted retina. L: Thickness from
limiting membrane to surface of retina. P: Thickness of black
pigment (arrowheads) layer after migration.
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