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Fig. 1 The breeding pond is adorned with
vertical black lines and features an aerated bubble
curtain to prevent fish from hitting the walls.
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Table 1 Spawning of Coryphaena hippurus from April to May 2022
. Spawning Spawning Spawning Spawning Fertilization
Spawning No. Date Time interval (day) temperature (°C) eggs (g) rate (%)
1 Apr. 07 16:20 - 22.7 51 25.10
2 Apr. 08 17:10 1 22.5 78 30.13
3 Apr. 11 17:30 3 23.0 105 59.05
4 Apr. 15 01:10 4 234 80 -
5 Apr. 17 00:40 2 251 230 46.30
6 Apr. 18 02:00; 17:50 1 249 482 -
7 Apr. 20 16:00; 01:20 2 24.0 402 90.05
8 Apr. 27 17:30 7 26.3 156 83.33
9 May 04 02:50 7 27.0 372 73.25
10 May 08 16:50 ; 03:20 4 26.7 506 54.35
Average 3.1 24.56 246.2 61.63
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Fig. 2 Growth performance and feed schedule of Coryphaena hippurus larvae.
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FHEAREIER 75% WEkET - DIFIRRAER 7 EEr T -

VY ~ BERESIRERII G b 2 2

U3 K1 30 min 2 - 4 pRZSZHEN > HIER
SESN ~ WARTN R HAHEY) > DUBB IR A IR HY 30 i
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Fig. 3 Under microscopy, the fertilized eggs have two
colors: golden yellow and transparent. Scale bar=1.0
mm.
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EZEINE 1/2 HEZRPRK (Fig. 4F) 5 21 hr 40 min
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Fig. 4 Embryonic development of Coryphaena hippurus. A: 4-cell stage; B: 32-cell stage; C: 64-cell stage; D: morula
stage (m); E: blastula stage (b); F: 1/2 of yolk is covered with blastodisc; G: optic vesicles appear (ov), 7 somites (s); H:
chromatophore is visible on the embryo, tail freed from yolk sac; I: 12 somites (s); J: pigmented cells appear in embryo;
K: embryo shows a spasm-like twist; L: heart rate: 130 beats/min; M: the time was 05:00 before hatching; N: egg
membrane breaks; O: newly-hatched larva. b: blastomeres; bp: body pigment; em: egg membrane; h: heart; n:
notochord formation; og: oil globule; tb: tail-bud; y: yolk. Scale bar: 1.0 mm (consistent for all).

Fig. 5 Morphological changes of Coryphaena hippurus from larval to fry stages. A: 1 day post hatching (DPH) 5.07 +
0.05 mm in total length (TL); B: 2 DPH 5.19 £ 0.18 mm in TL; C: 3 DPH 5.26 £ 0.12 mm in TL; D: 5 DPH 5.46 =
0.11 mm in TL; E: 7 DPH 6.93 = 0.65 mm in TL; F: 10 DPH 8.63 + 0.62 mm in TL; G: 13 DPH 11.01 + 0.91 mm
in TL; H: 15 DPH 16.19 £ 1.29 mm in TL; I: 20 DPH 20.00 = 1.90 mm in TL; J: 25 DPH 23.59 + 2.22 mm in TL;
K: 30 DPH 33.00 + 2.44 mm in TL; L: 44 DPH 51.01 = 3.66 mm in TL. Scale bar: 1.0 mm (consistent for all).
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Table 2 Embryonic development of Coryphaena hippurus at different rearing temperatures

Developmental stage

Time (hr:min) elapsed at different
water temperatures

23+1°C 26+1°C 28+1°C
— - " ; -

2-cell stage 00:35 00:30 00:25
8-cell stage 01:20 01:25 00:40
32-cell stage 02:00 02:00 01:00
64-cell stage 02:50 02:35 01:35
Morula stage 07:30 04:10 03:10
Blastula stage 15:30 10:50 09:10
1/2 of yolk is covered with blastodisc, and the embryo appears 21:00 18:35 17:10
The entire yolk is covered with blastodisc; optic vesicles are visible, 7 somites 24:00 21:40 20:10
Chromatophore is visible on the embryo; the tail is freed from the yolk sac 30:00 26:50 25:00
Optic lens has formed, swing of the tail observed 39:00 34:20 32:20
Heart rate:130 beats/min 44:00 38:30 36:40
5 hours before hatching, the operculum occasionally wiggles 49:00 43:00 42:30
At hatching, total length is 5.07 + 0.05 mm 54:30 48:20 46:30
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R R - SRR DIBRAAR AT R 2 13
H#ERfr £ (Fig. 5G) fafinsih B a2 e tass
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fa (Fig. 51) 2% Ek 23.59 +2.22 mm ; 30 Hig
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R A TER 44 HERfFf (Fig. 5L) &2RR
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Fig. 6 Wild-caught juveniles (5-7 cm) from Keelung
were raised for 45 days. Gonadal development is visible
in the 25.3 cm male fish (above) and the 21.0 cm female
fish (below). Scale bar: 1.0 cm.
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Fig. 7 Effect of salinity on the hatching rate of
Coryphaena hippurus embryos. In each trial, different
letter symbols denote a significantly different (p < 0.05).
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WO SRR T A B RTERE - RES M th
T IR LA e R SR TSR RE AR AT R B

AT —EL - (HE SR AT R IER AL
15:35 - 17:45 (2 [t » WA SR A I TR AE TR EL
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ZESYNE I v = Tan il e 9P T ey SR N THT]
TEAT - LA A KRG - AR N R A
B HER o Perrichon et al. (2019) fE R 28 AL
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RO - At e e nT A R LB 52 - A SEHh
5 BT AR T T R R ARG B /K 26 £ 1°C
Ryt IRl - =S SRS N A S
MEI5E AL - BB B R BB AT & HETHE
Bl b iRk B T IR - R T
SR LIRF R

AHZE L SEH T SZRG NP2 PR Ry 1.55 +
0.04 mm - EE#% Soichi (1978) HASEESH ARIH I
£ 1.4 - 1.65 mm ~ Lamadrid Rose and Boehlert
(1988) FC&KkE AR SREE/JIFER 1.52 - 1.66 mm f¢
Ditty et al. (1994) & P4 E M IH T JIE R/
FEEL 5 Mito (1960) Frigsk HASFREHJINAK 1.28 mm
FEARIFESE/ N (Table 3) - FEBEJNER[R] Ryl
[y e} B2 RGO EL i - Mg 8 (Gnathanodon
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1.00 - 1.05 mm (faf &, 2005) ~ ¥ H & (Seriola
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fizz (Seriola quingueradiata) FEf€ 1.18 - 1.34 mm



32 HWIESE

Table 3 Comparison of egg diameter, water temperature, hatching time, and fry length of Coryphaena hippurus across

study locations reported in the literature

Egg diameter Water Hatching Fry length Study
Remarks o . .
(mm) temperature (°C) time (hr) (mm) location
Mito, 1960 1.28-1.62 21-29 48-60 3.95° Japan
Soichi, 1978 1.4-1.65 24-25 60 3.8-4.9 Japan
Uchiyama et al., 1986 - 24-25 48-50 4.0-4.6" Hawaii
Lamadrid-Rose and Boehlert, 1988 1.52-1.66 26 54 4.3-5.4° Hawaii
20 58°¢ -
Ditty et al., 1994 1.4¢ 25 38° — ﬁ;"xflsg
30 26°¢ —
Perrichon et al., 2019 1.2-1.5 26 41-45 3.7-3.8% Miami
23 £1 54
Present study 1.55+0.04 26 1 48 5.07 = 0.05° Taiwan
29 +1 46

*Standard length; "Total length; “Mean egg diameter and predicted hatching times.
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Studies on the Early Embryonic Development and Larval Rearing of the
Common Dolphinfish (Coryphaena hippurus)

Ming-Chung Cheng, Yu-Ying Jiang, Jui-Hsien Wu, Jung-Hau Chiou, Yuan-Shing Ho
and Chia-Min Hsu®

Eastern Fishery Research Center, Fisheries Research Institute

ABSTRACT

The common dolphinfish (Coryphaena hippurus) holds global significance, but its fishery has faced a
decline in size and yield due to overfishing. This study aims to establish early-stage development and seedling
cultivation techniques, providing a foundation for enhancing fishery resources and supporting industrial
seedling production. The fertilized eggs of the common dolphinfish are buoyant and semi-transparent, with an
average diameter of 1.55 + 0.04 mm, containing a single oil globule with an average diameter of 0.31 + 0.02
mm. Hatching occurs around 48 hours and 20 minutes after fertilization at a water temperature of 26 + 1°C and
a salinity of 32 psu. The median length of the newly-hatched larvae is 5.07 + 0.05 mm. On the 3rd day post-
hatching (DPH), their length increases to 5.46 £ 0.12 mm begin feeding on small rotifers, specifically
Brachionus plicatilis. On the 6th DPH, the larvae reach an average total length of 5.81 + 0.62 mm, showing
increased mobility, and copepod nauplii can be introduced. By the 10th DPH, the larvae achieve an average
length of 6.63 = 0.60 mm, with enhanced feeding capabilities, allowing for mixed feeding of copepod adults.
It's essential to ensure overlapping use of various feeds. On the 30th DPH, the juvenile fish have an average
total length of 33.00 + 2.44 mm and can fully accept artificial formulated feed. The pattern of bands and colors
of the juveniles on the 45th DPH (50.70 + 5.02 mm) is consistent with that of the adults.
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*Correspondence: Eastern Fishery Research Center, Fisheries Research Institute, 22 Wu-Chuan Rd., Chengkung,
Taitung 961, Taiwan. TEL: (089) 850-090 ext. 305; FAX: (089) 850-092; E-mail: cmhsu@mail.tfrin.gov.tw



