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Fig. 1 Three-year-old broodstock of Paralichthys
olivaceus.
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Table 1 Embryonic development of Paralichthys olivaceus at 22 + 1°C

Time after fertilization (h:min)

Developmental stage

00:00
01:00
01:25
01:45
02:00
02:20
02:35
04:40
10:40
12:00
16:00
20:30
27:00
32:00

2-cell stage

4-cell stage

8-cell stage

16-cell stage

32-cell stage

64-cell stage

Morula stage

Blastula stage

Gastrula stage

Optic vesicles appeared

Optic lens and tail formed, tail freed from yolk sac
Heart-beat began and heart rate was about 60 - 66 time/min

Hatching, 2.12 + 0.03 mm in total length

length, SnL) ~ AR{® (eye diameter, ED) ~ fi&/5 (body
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Fig. 2 Embryonic development of Paralichthys olivaceus at 22 + 1°C. A: Fertilized egg; B: 2-cell stage; C: 4-cell stage;
D: 8-cell stage; E: 16-cell stage; F: Morula stage (m); G: Gastrula stage (g); H: Blastopore shut, and embryo formed; I:
Optic vesicles appeared (ov); J: Tail-bud appeared; K: Embryo movement; L: Newly hatched larva; b: blastomeres; em:

egg membrane; h: heart; og: oil globule; s: somites; tb: tail-bud; y: yolk. Bar = 0.5 mm.
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Fig. 3 The hatching rates of Paralichthys olivaceus in
different salinities. Data with different letters represent
significant differences among treatments at the same
time point (p < 0.05).
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Fig. 4 Survival rates of Paralichthys olivaceus larvae at
different salinities over 72 hr.
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Fig. 5 The morphological changes of the Paralichthys olivaceus at the larval and fry stages. A: Newly hatched larva
2.12 +£0.03 mm in TL (total length); B: 2 DPH 3.39 + 0.33 mm in TL; C: 3 DPH 3.47 + 0.76 mm in TL; D: 4 DPH 4.33 +
0.34 mm in TL; E: 5 DPH 4.51 £ 0.06 mm in TL; F: 6 DPH 4.58 + 0.18 mm in TL; G: 11 DPH 5.37 = 0.44 mm in TL;
H: 13 DPH 5.44 + 0.08 mm in TL; I: 18 DPH 5.82 + 0.21 mm in TL; J: 20 DPH 6.56 = 0.03 mm in TL; K: 22 DPH
6.62 + 0.14 mm in TL; L: 24 DPH 8.38 = 0.11 mm in TL; M: 27 DPH 10.15 £ 0.17 mm in TL; N: 31 DPH 11.35 =
0.05 mm in TL; O: 38 DPH 13.88 + 1.26 mm in TL. Bar = Tmm.

Fig. 6 Eye migration during the metamorphosis of Paralichthys olivaceus larvae. A: Symmetrical on both sides of the
head, 4 DPH; B: Eyes begin to move, 24 DPH; C: Head deformation and eyes begin to close, 31 DPH; D: Eyes migrate
to the left, 38 DPH.
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Fig. 7 Morphometrics of Paralichthys olivaceus larvae. BDP: body depth at pectoral base; ED: eye diameter; HL:
head length; SL: standard length; SnL: snout length; MG: mouth gape; TL: total length.
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Fig. 8 Feeding scheme and growth in larval rearing of Paralichthys olivaceus.
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Induced Spawning and Larval Rearing of Olive Flounder
(Paralichthys olivaceus)

Yu-Ping Chen”, Keng-Yuan Chen, En-Lieng Lau and Yuan-Shing Ho

Eastern Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

This study successfully induced spawning and fertilization of the olive flounder (Paralichthys olivaceus) in
an artificial feeding environment using temperature stimulation, achieving a fertilization rate of 81.2%. The
fertilized eggs of the fish were buoyant and semi-transparent, with an average diameter of 0.94 + 0.01lmm and an
oil globule averaging 0.16 £ 0.01 mm in diameter. These eggs hatched at 32 hr after fertilization (Temperature =
22 £ 1°C; salinity = 33 - 35 psu). The newly hatched larvae averaged about 2.12 + 0.03 mm in total length. The
larvae (3.47 + 0.76 mm) were fed with rotifers (Brachionus plicatilis) from the 3™ day post hatching (DPH). A
microalgae (Nannochloropsis oculata) was added to stabilize the water quality and nourish the rotifers. The
average total length of the 6 DPH fry was 4.58 + 0.18 mm. Artemia (Artemia spp.) were used as a feed additive
for nutrition enrichment. The average total length of the 18 DPH fry was 5.82 + 0.21 mm. Then, the coronary fin
on the head of each larva began to grow. At this time, we continued to use the artemia for nutrition enrichment.
The average total length of the 24 DPH fry was 8.38 £0.11 mm; their swimming was tilted and the relative position
of their eyes began to change. When the eyes were on the same side at 38 DPH (13.88 + 1.26 mm), the fry began
to metamorphose to the benthic stage. The salinity level was then set to 5 - 40 psu. In the salinity test, it was found
that a significantly higher hatching rate (77.8 + 1.4%) was obtained at 30 psu (p < 0.05). Furthermore, through
salinity tests with different incubation times (24, 48, or 72 hr), this study found that the 20 psu and 30 psu tests

had an optimum survival rate of 72% and 75%, respectively, at 72 hr of treatment.
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