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Abstract

Since March 1997, preceding the opening of the Aquamarine Fukushima, succeeded in breeding such delicate species has never been seen in aquarium windows as the Pacific saury  (Cololabis saira) a species of Harf Beak (Hyporhamphus sajori) and two species of flying fish (Hirundichthys oxycephalus and Cypeslurus heterurus doederleini). Eggs of Pacific saury adhering to floating Sargassum algae, collected from the current rip area offshore Onahama. According to the stage in their development - larval, juvenile or adult - the fish are transferred to larger 100 to 30,000-liter round tanks provided with appropriate water movement, lighting and other delicate factors. The Pacific saury survived for more than a year and reached sexual maturity; the longest life span observed was 485 days. At present, the 5th generation of Pacific saury are exhibited at the aquarium. Half Beak (Hyporhamphus sajori) have been kept since July 1997 and are on display. Hirundichthys oxycephalus were kept alive from July 1999 to December 1999. Eggs of Cypselurus heterurus doederleini were artificially fertilized and bred from June 1999 to February 2000.

Résumé

Depuis mars 1997, à la suite de l’ouverture du Parc Aquamarine Fukushima, nous avons réussi l’élevage d’espèces très délicates, rarement contemplées en Aquarium, telles Cololabis saira, Hyporhamphus sajori, Hirundichthys oxycephalus and Cypselurus heterurus doederleini. Les œufs de C. saira sont attachés à des sargasses qui flottent à la surface de la mer. Ils sont collectés sur une zone d’échouage des algues à Onahama.

Selon leur stade de croissance, les poissons, larves, juvéniles ou adultes, sont maintenus dans des cuves de 100 à 30000 litres ; un mouvement d’eau et un éclairage adaptés sont mis en place et d’autres paramètres critiques sont respectés. Certains exemplaires de C. saira ont survécu plus d’une année et sont arrivés à maturité sexuelle. La longévité la plus élevée fut de 485 jours. Actuellement, 5 générations de C. saira sont présentées à l’Aquarium. Hyporhamphus sajori est maintenue depuis juillet 1997 et est aussi présentée au public. Hirundichthys oxycephalus fut maintenue en vie de juillet 1999 à décembre 1999. Des œufs de Cypselurus heterurus doederleini ont été artificiellement fertilisés et se sont développés de juin 1999 à février 2000.

Introduction

Since March 1997, before the opening of Aquamarine Fukushima, we have succeeded in breeding delicate species never before seen in aquarium tanks, such as Pacific saury (Cololabis saira) a species of Harf Beak (Hyporhamphus sajori) (Fig.1), and two species of flying fish; (Hirundichthys oxycephalus )(Fig. 2) and (Cypselurus heterurus doederleini) (Fig. 3). Eggs of Pacific saury adhered with floating Sargassum algae, collected from the current rip area off the coast of Onahama. In accordance with the growth from larvae, juvenile to adult, are transferred to the larger round tank from 100 l to 30,000 l under the condition: adequate movement of water, lighting and other delicate factors. Pacific saury survived more than a year and matured. The longest life span extended to 485 days. At present, the 5th generation of Pacific saury are exhibited in the aquarium Half Beak (Hyporhamphus sajori) and have been kept since July 1999 to December 1999. Eggs of Cypselurus heterurus doederleini artificially fertilized and bred during from June 1999 to February 2000.
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Fig. 1: Hyporhamphus sajori - Fig. 2: Hirundichthys oxycephalus
Fig. 3: Cypselurus heterurus
Collecting eggs from floating algae

A study of the organisms attached to floating algae was conducted from 1997 to 2000 off the coast of Onahama, Fukushima prefecture, Japan (Fig. 4,5). The investigations were undertaken from May to July every year, when floating algae are commonly seen. This study is useful to maintaining the continuous breeding of C. saira and other species for display in the permanent exhibit, as well as for genetic exchange.
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Fig. 4: Collecting the floating algae
Fig. 5: Sorting the collected algae 

Breeding and Exhibiting Pacific Saury (Cololabis saira)
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Fig. 6: Pacific saury (Cololabis saira)
Pacific saury (Cololabis saira) (Fig. 6) is a fish very dear to the Japan people. Onahama Harbor, where Aquamarine Fukushima is located, represents one of the fishing ports with the largest hauls of this fish in Japan. However, it was thought to be impossible to keep C. saira in an aquarium tank, because of its delicate body, behavior of running into the sides of the tank and its short life span (about one year). Study of breeding C. saira was started in 1997, since our target date for exhibiting them was July 2000, when the aquarium was scheduled to open. At first, twelve juveniles (total length: ~5 cm) were collected in the coastal waters of Shikoku Island, in western Japan, and transported to Onahama in March 1997. They were kept in the 10,000-liter cylindrical tank (3,000 mm in diameter, 1,300 mm deep). The average water temperature in the tank was 17.5°C. They were fed with finely chopped fish, clam and mysids 4 to 6 times a day. The first spawning were observed after 103 days in the tank.

Collecting C. saira eggs and rearing juveniles
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Fig. 7: Spawn in the tank

The C. saira eggs were acquired from the adults in rearing tanks (Fig. 7, 8) and collected from the floating algae in the ocean. Both types of eggs were kept in rearing tanks with the water temperature at 16-20°C. The eggs were measured by random sampling: 1.72 mm by 1.65 mm (Fig. 9). The eggs are equipped with long threads in order to be attached to floating objects like algae. The eggs are transparent, colorless, and develop a blue color 2 days before hatching. They hatch 7 to 10 days after spawning. The juveniles were fed with Brachionus plicatilis from 3 to about 30 days after hatching in cylindrical 100-liter tanks (Fig.10). After 30 days, the juveniles were transferred to larger, 1,000 and 30,000-liter tanks.
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Fig. 8: Artificial collector -  Fig. 9: Eggs of Pacific saury

Fig. 10: Pacific saury after hatching

Breeding and exhibiting C. saira
Since 1997, Pacific saury (C. saira) have been successfully reared. Now the 5th generation of juveniles is being raised in breeding tanks. Specimens of the 4th generation (specimens 280, TL about 250 mm) are on exhibit in the 63,100‑liter tank. Various experiments on the husbandry of C. saira were undertaken under various conditions; specimens in group A (1996.7.14~1997.1.10) kept under a higher stable temperature at around 20°C started spawning after a total of 181 days, while specimens in both groups B (1999.6.25~2000.3.30) and C (1998.12.24~1999.9.3), kept under fluctuating temperature similar to the natural sea, started spawning after a total of 254 days and 280 days respectively. Spawning was observed in groups B and C within 3 to 4 months after the first spawning under higher temperature conditions. Another difficulty with the husbandry of C. saira is the deformation of the snout caused by crashing against the sides of the tank. Specimens B and C seem to react better with respect to this problem.
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