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Artificial fertilization and larval development
of skipjack tuna, Katsuwonus pelamis

Shoji UEYANAGI, Yasuo NISHIKAWA
(Far Seas Fisheries Research Laboratory)
and
Taira MATSUOKA

(Izu Branch, Shizuoka Prefectural Fisheries Experimental Station)

This report deals with the results of experiments carried cut during the summer of 1972 on
the artificial fertilization, hatching and subsequent rearing of the larvae of skipjack tuna, Katsu-
wonus pelamis, with emphasis on the description of the early development from the embryonic
through the prelarval stage.

On August 19, 1972 about 100,000 eggs of skipjack tuna were collected from fish captured in
a purse seine about 39 miles south-southwest of Iro-zaki, Izu Peninsula. The eggs were ferti-
lized aboard the purse seiner and transported to a laboratory in about 7 hours after fertilization.
The diameters of the fertilized eggs ranged between 0.93 and 1.09 mm with a mode at 0.98 mm.

Hatching of the eggs occurred between 22 and 27 hours following fertilization, in water of
approximately 27°C. The newly hatched larvae were about 2.6 mm in total length. Rearing
was carried out in a 1 ton plastic poly-carbonate tank. The water was gently aerated and its
temperature maintained between 24°C and 26.5°C. The larvae absorbed their yolk-sac in 2 days.
They were provided with rotifers as their initial food.

The larvae, however, suffered heavy mortality and all died within 5 days of hatching. This
mortality was believed attributable to unsuccessful initial feeding by the larvae immediately
after yolk-sac absorption.

The development of the larvae is shown in Figs. 7-13. Yellow pigment spots on the finfold
were conspicuous in the prelarval stage. Small melanophores appeared on the dorsal edge of
the trunk in the early prelarval stage and moved toward the ventral edge through the subse-
quent development. These melanophores on the ventral edge of the trunk tended to converge
toward the caudal peduncle in the early postlarval stage. This pigment pattern in the reared
skipjack larvae—the presence of conspicuous melanophores on the ventral edge of the caudal
peduncle—agrees with past descriptions of the postlarvae of this species, thus confirming their
validity. On the other hand, the prelarvae reported as Auxis sp. by MITo (1961), of specimens

collected from the waters in the vicinity of Kyushu (southern Japan), are now ascertained to
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have been the larvae of skipjack tuna on the basis of the pattern of yellow pigments. The
pigment pattern on MITO’s specimens differed from that appearing on reared larvae of both
species of Auxis.

It appears that the pattern of yellow pigments is useful for discriminating between the pre-

larvae of tuna-like fishes such as Katsuwonus and Auxis as they are for Thunnus species.
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Table 1. Measurements for the specimens described and illustrated. Reared eggs
and larvae of skipjack tuna, Katsuwonus pelamis

Specimen No 1 2 3 4 5 6 7 8 9 | 10| 11|12 | 13 | 14
Elapsed time after ferti-
lization Chours) 12115 | 17 | 22 | 23

Elapsed time after hatch- 0
ing (hours)

Measurements in mm.

Total length 2.65(2.96(3.30|3.36(3.50|3.57|3.70|3.76(3. 55
Standard length 2.55]2.85(3.17|3.22{3.37|3.44|3.50|3.62(3. 35
Diameter of ovum 1.01|1.00(1.00{0.97{0. 99

Diameter of yolk sac [0.94|0.95[0.82|0.74;0.70|0.83|0.72|0.40|0.27|0. 24(0.17]0. 15
Diameter of oil globule|0.220.23]0.23|0.25[0.25|0.220.22{0.23|0.13]0.12]0.06|0. 06|0. 06

Diameter of eye 0.21]0.25[0.25|0.240.25[0.27(0.28|0.26|0. 28

Snout length 0.13]0.12/0.12|0. 20

Snout to anus 1.20{1.25|1.25(1.22(1.28|1.25|1.27|1.31|1.16
LI -
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Fig. 2. Frequency distribution of egg diameters (fertilized eggs)
of skipjack tuna.

IIAFAEDBIET, PR Fic, BAERISMNCHERT 2 /AR BICOVT, BIRLTROS, BET
DEHBEOBRICHMBHEE RE LRV DH 5,

RO

1D sfLE#  2E2.65 mm, fANo. 6. (Fig. 9; #ANo. 6 & 33D MbFHE—EE—(Fig. 8)

SMEEHROFMIZ, 2K 2.6 mm BIRT, KEERDBIFLEOEETE sb T3, BRI TIL < R
TR S THD, MO FHOESTLUONTV S, PHEBRIEHNEAEL, ZDERIZ0.83mmT{F
AR DKB096% 5%, BIIZIRO Pkl FHICES 2, HERBIPREDR FHICAMEL, —HPIZIEELD
T B, HERRIZ0.22mmTH 5. FLFJIHKDD sHiS, PHEOD LB FICAEST 5. BOFITER,
BB, BEOBTmICEAA ENML, BEAEE S CRIEMICHEIT 2. FomEk0IIHE Fic b Bazl
WAHLNDE. BPEEmIC2~IMERAKASHE L T2 EEOEESI N, 5, BHPREEEOH TS
CBRICET ZHEERHREFMO—ENRI LTS, CO¥BEERTEAEREE TS,

2) s btk 4B - 2R2.96 mm, fEANo. 7. (Fig. 10)

RBEBHAP SR LT S, JPHRERERIMFALED 1/4 1N, THERIIIEIEICEATTNG. HEERZR
W TR 5T 5. BEEREZ, HHPcliyme SE&MciEL, BICHEICbA 505, BFTEE
A LTV B HAERERIIATERE X REL, BEhRTEEO b ORBEENICIESY »FTED,
TP O BIPI bHAXERDBRET 5. INOOEOEHIEETATTHIORNRT O EEIkRZ12ET
»%

3) bk10MM K33 mm, £ANo. 8. (Fig. 1D

FHEI3AES. 3mmicEL, BBOMENEL L, IIMBKRORIH»SIE ¥1/3DE T AICMET 50 IIFED
WA HSHES, HEEORERRBFALEDIZ Y 1EICH/IL, MHERS/NE D5 MEREDIRIHIED rhiify
EICNSHEE0 ELTET S, BORRBZEROEEL SEMA~BHL, FEIICE OmMLTN S, fciHfl
EOYHBMICRARMARKEL TS, BT, chEsp I XHicaBlastiiigsd, 5, ik
RORBEMDHTEAS, BITROINETE, hER Fic A5 N5 . EERRITHTEED bDIinA T, KROFIHHE



184 WA - PEIIERSK - FAREHER

Fig. 8.

Fig. 10.

Fig. 3—10. Development of eggs and prelarval stage of Katsuwonus pelamis
Fig. 3. Specimen No. 1, 12 hours after fertilization, 1.01 mm in diameter;
Fig. 4. Sp. No. 2, 15 hours, 1.00mm; Fig. 5. Sp. No. 4, 22 hours, 0.97 mm;;
Fig. 6. Sp. No. 5, 23 hours, 0.99 mm; Fig. 7. 16 hours. 0.98 mm; Fig. 8.
just after hatching, T.L. 2.60 mm; Fig. 9. Sp. No. 6, just after hatching,
T.L. 2.65 mm; Fig. 10. Sp. No. 7, 4 hours, T.L. 2.96 . mm
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Fig. 11—15.

Prelarval and early postlarval stages of Katsuwonus pelamis
Fig. 11. Specimen No. 8, 10 hours after hatching, T.L. 3.30 mm; Fig. 12.
Sp. No. 9, 19 hours, T.L. 3.36 mm; Fig. 13. Sp. No. 11, 33 hours, T. L. 3.57

mm; Fig. 14. Sp. No. 12, 43 hours, T.L. 3.70 mm; Fig. 15. Sp. No. 14, 84
hours, T.L. 3. 55 mm
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