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Artificial fertilization and rearing of bigeye tuna
(Thunnus obesus) on board, with morphological
observations on enibryonic through to early post-larval stage.

Hiroshi YASUTAKE, Genjirou NisHI and Keiichiro MORI

(Oita Prefectural Fisheries High School)
(Marine Science Museum, Tokai University)

(Far Seas Fisheries Research Laboratory)

Four series of experiments on artificial fertilization and rearing of the larvae of bigeye
tuna (Thunnus obesus) were carried out on board the training vessel, Oita-Maru, in the equ-
atorial central Pacific Ocean, in March, May and June, 1971 (Fig. 1 and Table 1).

Fully mature ova were taken from the females caught by long-line, and fertilized under
the dry-method; the larvae hatched out and reared in glass-jar with sea water were observed.
First hatching was observed between 24 and 30 hours after fertilization, and in the most suc-
cesful series, the larvae survived about 86 hours after hatching, when they attained early post-
larval stage (Table 2).

Observation of the larvae through microscope was emphasized on the character of pigmen-
tation over the other metamorphic changes shown by the larvae of tunas (Fig. 2). The pattern
of pigmentation of yellow chromatophores was thought to be, possibly, a specific character to
the prelarvae of four species of tunas hitherto described, namely, bluefin tuna, albacore, yello

wfin and bigeye tuna
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Table 1. Oceanographic observation at the locality of parent fishes
were caught, with catch record by longline operation.

Serial No. of experiment 1 2 3 4
Date Mar. 10 Mar. 17 May 31 Jun. 4
Position 8°N,160°W | 8°N,165°W | 0°N,160°W | 0°N,160°W
Water temperature (°C) 26.6 26.6 27.0 26.7
Salinity (%) 34.93 34.82 35. 40 35. 40
Transparency (Secc}si disk reading 29.0 37.5 26.5 27.5

mn m

Number of fishes caught by the ope- |

|

ration |
Blpepe tune \ 28 31 16 2%
Yellowfin tuna f 4 105 37
Billfishes 8 4 1 4
Other fishes 1 15 13 22 12
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Table 2. Biological information relevant to parent fishes
(Thunnus obesus) and progress of fertilized eggs.

Serial No. of experiment 1 2 3 4

Parent fishes

Male Fork length 146 ‘ 148 137 134
Testis weight 500 500 380 420
Female Fork length 156 156 119 148
Ovary weight 2,300 3,500 660 2,800
Gonad Index 6.1 9.2 3.9 8.6

(G.L.=G. W.x 10%/FL%

Progress of fertilized eggs.

Percent of successfuly 60 80 10 75
fertilized eggs
Hours elapsed for the 3000 2430 2500 2400

first hatching
Hours of longest survival 86 68 51 52
Water temperature (°C) 25.5-27.5 | 26.5-28.0| 26.7-29.0 | 27.0-29.0
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Fig. 2. Larvae of bigeye tuna (Thunnus obesus) fertilized on March 10, 1971 (Exp. No. 1):
a, newly hatched larva, 2.5 mm in total length; b, 24 hours after hatching, ca. 3.0

mm in total length; ¢, 48 hours after hatching, 3.1 mm in total length; d, 86 hours
after hatching, length undetermined.
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