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Embryonic Development and Morphological Changes with Growth of the Larval
and Juvenile Ayu Plecoglossus altivelis altivelis of Lake lkeda
in Southern Kyushu

Katsunori Tachihara*® and Seiré6 Kimura*®

The embryonic development of Plecoglossus altivelis altivelis was described on the basis of
eggs inseminated artificially on October 24, 1984 in Lake Ikeda. The eggs were spherical,
0.87-0.92 mm in diameter. The incubationp eriod was about 230 hours at a water tempera-
ture of 14.5-23.2°C (av. 20.1°C). The standard length newly hatched larvae had a small yolk
sac (av. 5.3 mm) and 61-62 myotomes. Within several days of hatching, the larvae attained
6.0-7.9 mm in standard length and had completely consumed their yolk substances.

Morphological changes of the larvae accompanying their growth were observed on 1.263
specimens collected by the larval net (80 cm in diameter, 0.353 in meshes), the surf zone net
(1mXx5m, 1 mm) and the cast net (13 mm). The larval fin fold gradually disappeared, and
the rudimental dorsal, the anal, the ventral and the adipose fins were visible at 11.4, 12.8, 24.3,
44,5 mm in standard length, respectively. The conical teeth appeared at 24.3 mm and the
comb-like teeth at 55mm. Larvae smaller than 25 mm inhabited the offshore waters of the
lake, while those larger than 27 mm appeared in the surf zone of the lake shore. The vertebral
centrums of the larvae ossified at a size of 27.3mm. It is suggested that the considerable
morphological changes of the ayu occurred at sizes of 25-30 mm and 50-55 mm in standard
length. The former corresponds to the end of the larval stage and the latter to the end of the

juvenile stage, respectively.
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Fig. 1. Sampling stations of Lake Ikeda and
sampling nets used.
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Fig. 2. Development of eggs and newly hatched larva of ayu in Lake Ikeda. A: Newly
fertilized egg. B: 2-cell stage, 1h 45 min after fertilization. C: 8-cell stage, 3h 15 min.
D: 16-cell stage, 4h 15min. E: 32-cell stage, 5h 15 min. F-H: Morula stage, 6 h 15 min-
8h 15min. I-L: Blastula stage, 9h 15min, 13h 15min. K & L: Gastrula formation,
18h 30min, 20h 20 min. M: Formation of embryo and optic vesicle, 30 h 30min. N:

Formation of auditory vesicle and lens, 23 myomere stage, 43h. O: 30 myomere stage,
49h 30 min. P: Embryo coiled around yolk, 51 h 45 min. QI, 2: Formation of heart, 42
myomere, 56h 45min. R: Eyes were pigmented by melanophores. S: 79h. T: 86h.
Ul, 2: Tail elongated beyond auditory vesicle, 119h 15min. V: Occurrence of guano-
phores on iris and melanophores on yolk, 136 h. W: Tail coiled twice around yolk sac,
175h. X: Just before hatching, 200h. Y: Newly hatched larva, 4.9mm in standard

length, 234 h.
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Fxg 3. Growth of ayu in Lake Ikeda.

A: 5.1 mm in standard length. B: Absorption of yolk, 6.3mm. C: Formation of hypural,
11.1 mm. D: Formation of dorsal fin, 11.4mm. E: Formation of anal fin, 14.0mm. F:
Formation of ventral fin, 25.7 mm in standard length. A-F are based upon specimens collected
by larva net towed in offshore waters. G: Smallest specimen collected at shore, 27.3 mm.
H: Occurrence of melanophore on ventral part of body, 33.2 mm. I: Increase of body depth,
39.6 mm. J: Formation of adipose fin, 44.5mm. K: Formation of comb-like teeth and in-
crease of melanophores on lateral side of body, 53.9 mm.
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Fig. 4. Development of skeleton of ayu larva, juvenile and young.
A: The largest specimen collected from offshore waters, 25.7mm in standard length.
B: The smallest specimen collected at shore, 27.3mm. C: 40.0mm. D: Blue parts are
cartilage stained with alcian blue 8 GX and red parts are ossified bones stained with ali-

zalin red S, 55.0 mm.
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Fig. 5. Allometry of pre-anal part of ayu.
Open circles indicate percentage to total
length and solid circles to standard length.
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Fig. 6. Allometry of upper jaw.
Each black arrow showing standard length
sprouted conical and comb-like teeth.
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Fig. 7. Changes in number of gill rakers ac-
companying growth of ayu.
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