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On the Spawning and Migration of Yellowtail Seriola quinqueradiata

and Research Required to Allow Catch Forecasting

Toshihiro YAMAMOTO, Shingo INO, Masahiro KUNO, Hideo SAKAJIL,
Yoshiaki HIYAMA, Tatsu KISHIDA and Yukimasa ISHIDA

Abstract Since the yellowtail Seriola quinqueradiata is an important fish stock for the fixed

net and purse seine fisheries around Japan, accurate forecasts of the landing at each location

and fisheries management are required. In this paper we review the spawning and migration

biology of the yellowtail and discuss what research is required to achieve these objectives.

Spawning biology of yellowtail was reviewed from the growth of larvae and the maturation

of spawning adults as well as from past data on egg and larval net surveys. The migration

pattern differed with the growth stage and a large scale migration from north to south oc-

curs after maturation. The area of distribution especially in the wintering season seems to

depend on the marine environment. We consider that clarification of the relationship be-

tween the migration and environmental conditions is necessary to improve the accuracy of

forecasts of landings and we discuss the research required to enable effective forecasts.
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Table 1. Monthly change of frequency occurrence of eggs and larvae by area. The notations
used for areas are the same as Fig. 1. Upper and lower lines of each area indicates larvae and
eggs, respectively. Occurrence frequency; 2 : 1-several, O : dominant, © : predominant.
Literatures by Uchida ef al. (1958a, b) and Matsuda (1969) refered to eggs as well as larvae.

Area Jan.Feb.Mar. Apr.MaydJun. Jul. Aug.Sep. Sources
A © A Shimomura and Fukataki (1957), Fukataki (1958), Okiyama
(1965). Tkehara (1977)
B © © O Katoh (1954, 1955), Shimomura and Fukataki (1957),
Fukataki (1958)
c A A O O A Shimomura and Fukataki (1957), Fukataki (1958), Senta

(1962a. 1962b)

Kawamura (1955), Shimomura and Fukataki (1957), Uchida et
A © © © A A A 47.(1958a, 1958b), Fukataki (1958), Uchida and Shojima
(1958), Tokaiku National Fisheries Institute (1966), Tokaiku
National Fisheries Institute and Nanseikaiku National
Fisheries Institute (1970), Sakakura and Tsukamoto (1997),
A © Cho et al.(2001), Yamamoto et al. ¢1%2)

Shimomura and Fukataki (1957), Fukataki (1958), Tokaiku
National Fisheries Institute (1966), Tokaiku National

E Fisheries Institute and Nanseikaiku National Fisheries
Institute (1970), Asami et al. (1967), Seikaiku National
Fisheries Institute (1966, 1967, 1969), Yamamoto et al. ¢1%2)

Shimomura and Fukataki (1957), Fukataki (1958), Tokaiku
National Fisheries Institute (1966), Tokaiku National

F Fisheries Institute and Nanseikaiku National Fisheries
Institute (1970), Asami et al. (1967), Seikaiku National
Fisheries Institute (1966, 1967, 1969), Yamamoto et al. ¢1,%2)

Shimomura and Fukataki (1957), Fukataki (1958), Tokaiku
A A National Fisheries Institute (1966), Tokaiku National
G Fisheries Institute and Nanseikaiku National Fisheries
Institute (1970), Asami et al. (1967), Seikaiku National
Fisheries Institute (1966, 1967, 1969), Yamamoto et al. ¢1%2)

Uchida (1954), Shimomura and Fukataki (1958), Fukataki
A A O O A A (1958), Matsuda (1969), Tokaiku National Fisheries Institute
(1966), Tokaiku National Fisheries Institute and Nanseikaiku
National Fisheries Institute (1970), Asami et a/. (1967),
Hanaoka (1995), Ishida et a/. (1997), Seikaiku National
A A A A A Fisheries Institute (1966, 1967, 1969), Yamamoto et al. ¢1,%2)

Shimomura and Fukataki (1958), Fukataki (1958), Matsuda
A O © A A (1969), Tokaiku National Fisheries Institute (1966), Tokaiku
National Fisheries Institute and Nanseikaiku National
Fisheries Institute (1970), Asami et al. (1967), Hanaoka
A (1995), Ishida et al. (1997)

A ©® ©® A A Hattori (1964), Matsuda (1969), Tokaiku National Fisheries
Institute (1966), Tokaiku National Fisheries Institute and
Nanseikaiku National Fisheries Institute (1970), Asami et al.
(1967), Ishida et al. (1997)

A A Hattori (1964)

Hattori (1964)

A Odate (1962, 1967), Safran (1990), Safran and Omori (1990)

> O P> ©
o P O O
>

A Odate (1962, 1967), Safran (1990), Safran and Omori (1990)
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Fig. 1. A sectional map around Japan used in this paper.

A: Northern part of the Sea of Japan; B: From Wakasa Bay to off Noto Peninsula; C: San'in and Oki
Islands.; D: Around Goto Islands and Tsushima Channel; E: Middle part of the East China Sea; F:
Southern part of the East China Sea; G: Around Nansei Archipelago; H: South of Kagoshima Prefecture;
I: The Sea of Hyuga; J: South of Shikoku and Kii Peninsula; K: From the Sea of Enshu to Izu Islands.; L:
off Boso Peninsula; M: Kuroshio extension area; N: From off Johban to off Sanriku.
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Table 2. Occurrence frequency of eggs and larvae by water temperature. The notations used for
areas are the same as Fig. 1. Upper and lower lines of each area indicates larvae and eggs, respectively.
Occurrence frequency; A : 1-several, O : dominant, © : predominant. Literatures by Uchida et al.

(1958a, b) refered to eggs as well as larvae.

Area 13°C~14~15~16~17~18~19~20~ 21~ 22~ 23~ 24~ 25~ 26~

Sources

A © © © © © A A Shimomura and Fukataki (1957), Ikehara (1977)

5 A A AA O OO O O 0

O A A Katoh (1955), Shimomura and Fukataki (1957),

Fukataki (1958)

c A A A A OO OO 0 60 A

A

A Shimomura and Fukataki (1957), Senta (1962)

©
©
©
©

Shimomura and Fukataki (1957), Uchida et a/.
(1958a, 1958b), Fukataki (1958), Tokaiku National
Fisheries Institute (1966), Tokaiku National
Fisheries Institute and Nanseikaiku National
Fisheries Institute (1970), Sakakura and

Tsukamoto (1997), Cho et a/.(2001), Yamamoto et
(*1,%2)
al.” >

Tokaiku National Fisheries Institute (1966),
Tokaiku National Fisheries Institute and
Nanseikaiku National Fisheries Institute (1970),
Asami et al. (1967), Yamamoto et al. ¢1,%2)

A Tokaiku National Fisheries Institute (1966),
Tokaiku National Fisheries Institute and
Nanseikaiku National Fisheries Institute (1970),

Asami et al. (1967), Yamamoto et al. “>™

Tokaiku National Fisheries Institute (1966),
Tokaiku National Fisheries Institute and
Nanseikaiku National Fisheries Institute (1970),
Asami et al. (1967), Yamamoto et al. ">

A O O O 0O 000 0o A A

A

Shimomura and Fukataki (1958), Tokaiku
National Fisheries Institute (1966), Tokaiku
National Fisheries Institute and Nanseikaiku
National Fisheries Institute (1970), Asami et al.
(1967), Yamamoto et al ¢12)

A AN AN O O O 0 O

Shimomura and Fukataki (1958), Tokaiku
National Fisheries Institute (1966), Tokaiku
National Fisheries Institute and Nanseikaiku
National Fisheries Institute (1970), Asami et al.
(1967)

© A A A

Hattori (1964), Tokaiku National Fisheries
Institute (1966), Tokaiku National Fisheries
Institute and Nanseikaiku National Fisheries
Institute (1970), Asami et al. (1967)

© A A A Hattori (1964)

© A A A Hattori (1964)

A A A A A A O A A

=

Odate (1962)
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Fig. 2. Spawning month in respective areas of yellowtail estimated from past studies.
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Fig. 3. Growth curves of yellowtail obtained from
rearing experiments and otolith daily increment
analysis.

Blue line: TL = 4.52-3.23x107'D+2.49 x 10*D*-7.56 %
10°D* (Murayama, 1992).

Red line: TL = 9.61 xe """ (Range: 18.1-113.8mm.
Sakakura and Tsukamoto, 1997).

Yellow line: FL = 2.029D-38.368 (Range: 20.72-56.08mm.
Uehara et al. 1996).

Green line: SL = 1.127D-11.012 (Range: 15.1-81.7mm.
Yamamoto et al. ).

TL: Total length. FL: fork length, SL: standard
length. D: days after hatching.
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Fig. 4. A schematic diagram on distribution and migration of O-year old yellowtail in the
Sea of Japan before the 1960s (after Watanabe, 1979; Yamakawa, 1989 and Ino et al., 2006).
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Fig. 5. A schematic diagram on distribution and migration of O-year old yellowtail in
the Sea of Japan during the 1970s and 1980s (after Watanabe, 1979; Yamakawa, 1989;
Murayama, 1992 and Ino et al., 2006).
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Fig. 6. Yearly catch amount of yellowtail over 2-years old caught by fixed nets in
Niigata (from 1981 to 2003), Toyama (from 1964 to 2003) and Ishikawa (from 1972 to
2003) prefectures (after surveys conducted by each prefectural experimental institute).
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Fig. 7. Yearly catch amount of yellowtail over 2-years old by fixed net in Toyama
Prefecture (after surveys conducted by Toyama Prefectural Experimental Institute and
catch statistics compiled by the Ministry of Agriculture Forestry and Fisheries).
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Fig. 8. Average water temperatures at 50m depth at 17 stations in Toyama
Bay in March and April, and catch amount of yellowtail over 2-years old
caught by fixed nets in Toyama Prefecture.

Fig. 9. Contour maps of water temperatures at 50m depth in the Sea of Japan in April, from 1984 to 1986 and
from 1990 to 1992 (after Nihon-Kai Gyojyo-Kaikyo Sokuho (Japan Sea National Fisheries Research Institute)).



