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Spawning ecology of captive bluefin tuna (Thunnus thynnus orientalis)
inferred by mitochondrial DNA analysis

Shukei MASUMA™', Nobuhiro TEZUKA™, Hiroyuki OBANA"', Nobuaki SUZUKI",
Kenji NOHARA™ and Seinen CHOW ™

Abstract Sixty-three individuals of mature bluefin tuna (Thunnus thynnus orientalis)

have been maintained in a 14-ha cove of Amami Island, Japan. Spawning activity was
observed on 22 days during May 28 through November 10 in 2001. In order to inves-

tigate spawning frequency, period and number of spawning female per day, mtDNA

genotypes of spawned eggs were analyzed. MtDNA Dloop region was amplified via
PCR and the genotypes of 23 to 64 eggs collected per day were determined by RFLP

analysis. Ten genotypes were detected among 691 eggs in total. Forty percent of the

eggs belonged to genotype 3, which was observed on 20 out of 22 spawning days. Oc-

currence of genotypes 6, 7 and 10 were also frequent and observed on 9 to 11 days.

Occurrence of the other genotypes was much less frequent. In June, eggs having

genotype 3 were observed almost every day for a whole week. Occurrence of certain

genotypes for 2 to 3 consecutive days was not unusual. Substantial spawning with

such consecutive spawning was observed by mid November. These results differed

from general presumption that individual female of natural population spawns inter-

mittently for only a few times during April to August.
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Fig. 1. Water temperature at 10 m depth and total number of eggs collected during the spawning

season in 2001

Table 1. Composite genotypes of eggs spawned by bluefin tuna broodstock

Composite Genotypes

genotype Bsa JI Dde 1 Dpn1l Msp 1 Rsal Tsp 5091
1 A E A A B B
2 A E A A C A
3 A E A A C B
4 B A A A B B
5 B D A C C B
6 B E A A B A
7 B E A A B B
8 B E A A C A
9 B E A A C B
10 B E A C C B
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Table 2. Spawning profiles of bluefin tuna. Numbers of each cell indicate the number of eggs
that had been identified genotypes by PCR-RFLP. See Table 1 for the composite genotypes.

Composite genotypes

Date 1 2 3 4 5 6 7 8 9 10 Total
28 May 4 25 32
14 Jun. 4 23 2 29
15 Jun. 16 14 30
16 Jun. 22 22
17 Jun. 2 39 41
19 Jun. 15 5 4 24
20 Jun. 20 1 6 27
21 Jun. 28 o 33
10 Jul. 3 2 8 10 23
11 Jul. 32 32
3 Sept. 39 2 41
4 Sept. 2 7 1 20 30
5 Oct. 4 4 19 27
9 Oct. 9 23 32
10 Oct. 9 3 4 2 9 27
12 Oct. 4 22 3 2 31
5 Nov. 16 3 4 23
6 Nov. 5 24 29
7 Nov. 32 2 34
8 Nov. 32 32
9 Nov. 1 9 1 6 29 18 64
10 Nov. 1 23 2 2 28
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