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Abstract

We carried out the ecological field studies of the Japanese giant salamander (Special Natural Monument) from April 1997 to December 1999. The study site is the water area covering 1.6 km the River Komitani running along the north of Hiroshima. 97 individual animals were identified using microchips. The main food items were crustaceans, frogs, fish, voles, etc. This animal is active throughout the year. Nine animals radio-tracked for more than 100 days were observed to have moved 476.89 ± 127.56 m, with some covering more than 9 km. Spawning was observed from August to September. Microscopic examination of skin tissue revealed the mucous gland and granular gland. The analysis of the fatty acids in the mucus by gas chromatography identified 14 fatty acids. Myristic, palmitic, stearic and oleic acid detected in almost all the animals with the values changing according to the animals’ condition.
Résumé

Durant la période d’avril 1997 à décembre 1999, nous avons mené sur le terrain une étude écologique de la salamandre japonaise géante, une espèce indigène considérée comme un emblème national. Le site d’étude choisi s’étendait sur 1,6 km, le long de la rivière Komitani, au nord d’Hiroshima. 97 spécimens de salamandes ont été identifiés grâce à des micropuces. Leur alimentation principale était constituée de crustacés, grenouilles, poissons, campagnols… La salamandre est active tout au long de l’année. Neuf d’entre elles, suivies grâce à des balises émettrices pendant plus de cent jours, se sont déplacées de 476,89 ± 127,56 m, mais d’autres ont parcouru plus de 9 km. Le frai fût observé d’août à septembre. L’examen microscopique de la peau a révélé la présence de glandes muqueuses et granuleuses. L’analyse par chromatographie gazeuse du mucus a permis d’identifier 14 acides gras. Parmi eux, les acides myristique, palmitique, stéarique et oléique ont été détectés à chaque fois, à des concentrations variables en fonction de l’état de l’animal.

Introduction

The Japanese giant salamander was designated a Special Natural Monument in 1952 and has been strictly protected by law since then. However, the conservation of their habitats has not yet been secured. The animals have a very long growth period and live up to almost 100 years. But, in comparison with their slow growth, their habitats are changing rapidly and their spawning grounds are serious affected changes in the river environments. These hard facts led us to study their behaviors and habitat conditions for 2 years and 8 months (April 1997 to December 1999).

Study site & Methods

The study site is located at an altitude of 380 to 430m above sea level, along the River Komitani which flows through Toyohira-cho, a town in the mountains north-west of Hiroshima Prefecture. The water area covering 1.6 km of the river was investigated. There are 3 dams (height: 0.75-1.75 meters, batter: 43-48 degrees) at three different points.

Giant salamanders are carnivorous, preying on invertebrates, vertebrates and even any leftovers within reach. The salamander population in a river is related to the fauna in the river. A metric quadrat (50×50cm) was used for 11 sites with various environments along the River Komitani to collect information and identify aquatic life. Giant salamanders are nocturnal, so our research was carried out mainly at night, going upstream to catch the animal with a scoop net, recording external features and taking photographs, inserting microchips before releasing the animals into the river. Moreover, 13 animals were fitted radio-transmitters.

The animals were put under general anesthesia by immersing them in a 1:750 FA 100 solution (an anesthetic for fish and crustaceans, 107 mg 4-Ally1-2-methoxyphenol/ml) to immobilize them for 21 to 61 minutes, in order to fit them with radio-transmitters. They vomited the content of their stomach.

Results & Discussion

In all, 1,359 specimens of aquatic life were collected, using the quadrat method. Close examination of the relation between the various kinds of insects in the zoobenthos and the surroundings revealed that fast-moving water held more than twice (46 animals) as many animals as the than the slow–moving water (22 animals). In the riverbed, the places dotted with fist-sized pebbles held the largest number (51 animals in all), followed y those with stones larger than fist size (48 animals in all), with sandy areas showing the fewest animals (25 in all). This result clearly shows that the simplification of the environment due to the inflow of earth and sand in the river causes problems.

Being nocturnal, giant salamanders hide during the day under plants such as ditch reeds, rocks, stones and artificial objects such as vinyl sheets, as well as in holes in the mud. The microchips enabled us to identify 97 specimens; 13 of them were radio-tracked and their moving range was investigated. Three animals radio-tracked for more than 10 months moved 815.00 ± 250.34 meters and, exceptionally, two of the 11 animals tracked for more than 100 days moved 9262m and 6721m respectively. The distance covered by the other nine animals was 476.89 ± 127.56m. These animals do not hibernate. They move up and down the river, with no special movement detected in relation to the breeding period, although it is said that the animals show some tendency to settle down and move less during their breeding season (Wakabayashi et al., 1976). They seemed to move within a particular range throughout the year and swim in search of a suitable breeding den in the breeding season. Three dams built in the river hinter the movement of some salamanders, evidence that it is becoming difficult for them to find suitable spawning dens.

The breeding season occurs from the beginning of August to the beginning of September. A big male (Den Master) was the first to find his way into a hollow under a riverside cave and rock, etc. More males and a female gathered around the den and, after a while, a female entered the den, followed by the males in a knot, discharging semen. The other animals, except the Den Master, moved away after spawning, and the egg masses were guarded by the Den Master until hatching (Tochimoto, 1991).

While under general anesthesia, the animals vomited their gastric content, 28 samples were analyzed. As a result, 11 classes of animals, plants and other substances were identified. The food ingested throughout the whole year, by order of frequency, are: crabs 29.15%, frogs 17.94%, fish 5.83%, insects 11.66%, gastropods 4.93%, animal remnants 3.59%, voles and a mole 3.14%. Some of the items identified, which were assumed to have been eaten by mistake, were plants, small stones, man-made substances. Small amounts of earthworm, leeches, salamander ecdysis (0.9%) and Turbellaria (0.45%) were also observed.

When excited, giant salamanders secrete an odorous milk-white mucus. Microscopic examination of the skin tissue revealed mucous glands (343.8×310µm on average) and granular gland (907.5×1002.5µm on average). Polysaccharides, albuminous substances and fatty acids were detected by qualitative examination of the mucus. Analysis by gas chromatography identified 13 fatty acids, four of which - myristic, palmitic, stearic, oleic acid - were detected in almost all animals, with the values changing according to the animals’ condition.
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