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Behavioral Monitoring System for Mud Shrimp Upogebia major
and the Photoresponse to Illumination with Different Wavelength LEDs
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The increase in the number of mud shrimps Upogebia majoris a concern because of their negative effects on shellfish
aquaculture, including Manila clam Venerupis philippinatum along the west coast of Korea. This study developed
a behavioral analysis system for aquatic animals using a set of monochromatic light-emitting diode (LED) modules
covering the visible light range at similar intervals. Movements of mud shrimp were monitored using a tracking sys-
tem under illumination with infra-red light and an LED of 660 nm wavelength without provoking stimulation. The
minimum light intensity needed to induce a photoresponse by the mud shrimp was 10 pmole/m?*/s under the condi-
tions tested. Of the six kinds of LED illuminations tested, the most sensitive response was obtained with illumination
with the 505 nm LED, followed in order by LEDs with peak wavelengths of 525 nm =465 nm > 405 nm =590 nm >
660 nm. These findings should help to identify LED sources that efficiently induce movement of the mud shrimp and
also for monitoring movement without stimulating.
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Fig. 1. (A) Structure diagram of the Y-type cage aquarium constructed for photo-response analysis, and (B) schematic diagram of the

experimental set up for behavior analysis.
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Fig. 2. Spectral power distributions of LED sources measured by
using an integrating sphere.

Table 1. Specification of LED modules constructed for monitoring the photo-response

Peak wavelength (nm) Full width at half maximum (nm) Radiant flux (mW) Current (A)
Violet 405 16.52 829.6 0.108
Blue 465 21.94 1438.6 0.104
Cyan 505 31.30 892.5 0.104
Green 525 31.43 14175 0.105
Amber 590 18.87 486.2 0.099
Red 660 17.88 1106.5 0.096
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Fig. 3. Underwater penetration characteristics of LEDs measured
from the surface of the experimental tank.
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Fig. 4. Experimental tanks illuminated with LEDs of different wavelengths (dark, no light; violet 405nm; blue 465 nm; cyan 505 nm;
green 525 nm; amber 590 nm and red 660 nm) and light intensities of 1, 10, and 50 pmole/m?/s.
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Fig. 5. Photosensitivity analysis of mud shrimp Upogebia major
measured upon three (1, 10, and 50 pmole/m?/s) intensities of LED
illumination. *®Means with superscripts bars are significantly dif-
ferent (P<0.05).
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Fig. 6. Photoresponse analysis of mud shrimp Upogebia major
with different LED wavelengths. ** Means with superscripts bars
are significantly different (P<0.05).
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Fig. 7. Relative sensitivity (%) of mud shrimp Upogebia major
reflected in the change of speeds upon illumination of LEDs as
compared to that of the movement in the dark (100%). ** Means
with superscripts bars are significantly different (P<0.05).
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Green (525 nm) LEDs. In contrast to the movement observed in the dark, the right side showed the tracking of the movement observed upon
illumination of LEDS of different wavelengths as indicated.
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