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Eggs and sperm for artificial fertilization were obtained from adult fish reared for 4 to 6 years in a net
cage. Their maturation was successfully induced by intermascular injection of pituitary homogenate of
the salmon Oncorhinchus keta combined with the genital hormone on the market, “Gonatropin”. It took
about 48 hours for ovulation after injection. The eggs were pelagic and spherical, 0.82+0.017 mm in
diameter with an oilglobule of 0.180.005 mm in diameter. The incubation period of fertilized eggs was
30 to 35 hours at a temperature of 21.2 to 23.2°C. Larvae were fed successively with oyster trochophores,
rotifers, Artemia nauplii, cultivated Tigriopus japonicus, copepods collected from the sea and minced meat
of krill and sand lance for 80 days, and 600 young fish of about 50 mm TL were obtained with a survival
rate of 1.7%.

The newly hatched larvae were 1.85 mm TL with 28(12+ 16) myotomes and an oilglobule situated in
the posterior part of the yolk. The surface of the body as well as the marginal fin and the yolk was covered
with colorless granules. The yolk and oilglobule were mostly absorbed by the time when the larvae
attained 2.6 mm TL on the 3rd day after hatching and they began to feed. In a 13-day old postlarva, 3.45
mm TL, the rudiments of the 2nd dorsal and pelvic spines appeared. Both spines, the characteristic
feature of the larvae, began to elongate, the abdominal cavity was densely lined with melanophores and
two spines appeared on the preoperculum of postlarvae of 23 days after hatching, 4.25mm TL. In a
postlarva of 28 days after hatching, 6.8 mm TL, the notochord was flexed and caudal, dorsal and anal fins
with rudiments of rays were beginning to develop. In a 33 days old postlarva, 8.1 mm TL, the ratios of
the 2nd dorsal and pelvic spine lengths to body length attained their maximums, 90% and 65%,
respectively. Thereafter, they decreased rapidly with growth. In a 38-day old juvenile, 10.5mm TL, the
rays of all fins were differentiated completely. The body had been nearly transparent and pigment cells
were scarce until the juvenile attained 60-day old, about 30 mm TL, but after this stage many melano-
phores and orange pigment cells developed rapidly all over the body surface and the coloration of the body
became yellowish with seven brown vertical bands when they changed their habitats from the surface and
middle layers to the bottom of the rearing tank. The ratios of lengths of the 2nd dorsal and pelvic spines
to body length decreased and became almost same as adult form.

One to three inflexions were found for relative growth of total length, preanal length, head length, eye
diameter, body height and upper jaw length against body length. Two inflexions were found for body
length-body weight relationship. Most inflexions appeared at the stage of notochord flexion and
metamorphosis, corresponding to body lengths of about 6 and 10 mm, respectively.
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Fig. 1. Development of eggs of Epinephelus sep-
temfasciatus. A, immediately after fertilization;
B, 35min; C, 50min; D, 60min; E, 3h 20 min;
F, 12h 30min; G, 15h 30min; H, 19h; I, 26h
30 min.
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Fig. 2.

Growth in total length, survival rate, successive diets and water temperature during the rearing experi-

ment of Epinephelus septemfasciatus. Vertical lines indicate range of SD (n=30).
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Fig. 3. Development of larval and juvenile Epinephelus septemfasciatus reared in the laboratory. A, newly
hatched larva, 1.85mm TL; B, prelarva, 1-day old, 2.51 mm; C, postlarva, 3-day old, 2.60mm; D, 13-day
old, 3.45mm; E, 23-day old, 4.25mm; F, 25-day old, 4.8 mm; G, 28-day old, 6.8 mm; H, 33-day old, 8.1
mm; I, juvenile, 38-day old, 10.5mm; J, 48-day old, 23.8 mm; K, 60-day old, 30.8 mm; L, 75-day old,
49.3 mm.
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Fig. 4. Relative growth of total length, preanal
length, head length and eye diameter against
body length in larval and juvenile Epinephelus
septemfasciatus. Arrows indicate inflexions.
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Fig. 5. Relative growth of upper jaw length and
body height against body length in larval and
juvenile Epinephelus septemfasciatus.
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Fig. 6. Change in the lengths of the 2nd dorsal and pelvic spines as a percentage of the body length during
larval and juvenile development of Epinephelus septemfasciatus.
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Fig. 8. Body length and the growth inflexions in
several bodily parts of larval and juvenile
Epinephelus septemfasciatus. TL, total length;
PAL, preanal length; HL, head length; ED, eye
diameter; BH, body height; UJL, upper law

length; BW, body weight.
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Table 1. Comparison of the maximal ratios of the 2nd dorsal and pelvic spine lengths to body and/or total
length among five species of Epinephelus.
2nd D. S. (%) P.S. (%)
to BL to TL to BL to TL
E. akaara 50 — 41 — Mito et al. (1967)
E. salmoides 60 — 53 — Hamamoto et al. (1986)
E. moara — 40 — 30 Miyagi & Tsukashima (1989)
E. tauvina — 48 — 42 Hussain & Higuchi (1980)
E. septemfasciatus 90 75 65 54 Present work
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