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Construction of the environmental monitoring system
using sensor network to investigate the habitat
of the Japanese rosy bitterling (Cyprinidae)
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Synopsis

Environmental monitoring systems using sensor networks were constructed in a pond in the “Satoyama” field of Nara
Campus (also called the “Kisho-gyo Biotope”). Water temperature, dissolved oxygen concentration, atmospheric
temperature, humidity, and illumination are automatically measured over time by the specific sensors located at the edge of the
cables connected to wireless sensor nodes, and the data are sent to the data server in NTT Communication Science
Laboratories through the wireless relay station. This system makes it possible to access to the data in a Hmely manner via
internet connections. In this pond, the Japanese rosy bitterling Rhodeus ocellatus kurumeus, categorized as “Critically
Endangered” in the Japanese Red List, has been introduced, and its new habitat is under construction to preserve the local
population in Nara Prefecture. This new system would contribute to conservation of this endangered species.
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Fig. 1. A, Japanese rosy bitterling, Rhodeus ocellatus kurumeus (male, 40 mm in standard length) ; B, Freshwater

mussel, Anodonta japonica (Japanese (100 mm in shell length) : C, Freshwater goby, Rhinogobius sp. BF

(35 mm in standard length). Rosy bitterling parasitize freshwater mussels by laying their eggs in the gills

of mussel. And the larvae of freshwater mussels also parasitize on the fins or gills of the goby fish.
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Fig. 3. Investigation sites in “Kisho-gyo Biotope” in this

study.
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Fig. 4. Wireless sensor node used in this study.
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Fig. 6. A, water temperature sensor ; B, dissolved oxygen (DO) sensor ; C, underwater digital camera; D, sensors fixed

by toy blocks.
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Fig. 8. Japanese rosy bitterling gathering around freshwater mussels recorded by underwater digital camera. In the

right picture, a male and female pair of fish was observed.
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