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Rapid decrease of egg production of Pacific stock of Japanese sardine,
Sardinops melanostictus, and characteristics of persistent
spawning ground in Tosa Bay, southwestern Japan

Minoru ISHIDA

Biomass of Japanese sardine Sardinops melanostictus decreased drastically in recent years. Annual egg productions of
the species in Tosa Bay southwestern Japan were compared to the total egg production of the Pacific stock of Japan dur-
ing 1978 and 2005, to consider the characteristics of the bay as a spawning ground. Data of total 7,895 plankton net
tows by the Kochi Prefectural Fisheries Experimental Station and the National Research Institutes were analyzed. An-
nual egg production in the bay did not show long term drastic fluctuation which occurred in the total Pacific stock, but
displayed two to four years of short interval moderate changes. Average egg production of the maximum five years
(1986, 1998, 1982, 2001, 1989) was 134X 10'? which was only 5.4 times of that of the minimum (2002, 1984, 2003,
1991, 1988) 25X 10", contrasting strongly with that of total Pacific stock of 75 times. The proportion of the egg pro-
duction in the bay in the total to the Pacific stock had been several percent during 1979 and 1995, but increased to sev-
eral tens percent since 1996, and more than 60% in the recent three years. The reason why the spawning ground in the
bay has been sustained is presumed to be preferable temperature and food conditions for early life stages of the species
resulted from the oceanographically appropriate location and less fishing pressure conducted by the prohibition of purse
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seine.
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Table 1. Number of tows by plankton net, number of sampled eggs, and calculated egg production of Japanese sar-
dine in Tosa Bay, and egg production of total Pacific stock of the species.

Tosa Bay Total Pacific
Year
(last Nov.—Sep.) No. of No. of eggs Egg production Egg production
net tows collected (X10'?) (X10'?) Source of data
1978 137 836 87.0 1,452 Mori et al. (1988)
1979 233 1,855 78.4 448 Mori et al. (1988)
1980 266 853 43.8 943 Mori et al. (1988)
1981 283 1,237 60.9 1,338 Mori et al. (1988)
1982 297 1,945 107.2 1,246 Mori et al. (1988)
1983 326 749 60.8 855 Mori et al. (1988)
1984 316 433 24.8 1,854 Mori et al. (1988)
1985 296 1,449 47.4 2,083 Mori et al. (1988)
1986 324 4,301 251.5 8,991 Mori et al. (1988)
1987 286 1,180 81.7 1,861 Kikuchi and Konishi (1990)
1988 220 664 31.8 3,789 Kikuchi and Konishi (1990)
1989 254 3,553 97.5 4,031 Ishida and Kikuchi (1992)
1990 228 1,706 66.5 6,659 Ishida and Kikuchi (1992)
1991 226 975 31.1 3,964 Zenitani et al. (1995)
1992 250 1,981 63.1 1,990 Zenitani et al. (1995)
1993 288 1,522 55.5 1,877 Zenitani et al. (1995)
1994 297 895 39.1 996 Kubota et al. (1999)
1995 309 1,691 81.2 234 Kubota et al. (1999)
1996 335 1,284 55.7 172 Kubota et al. (1999)
1997 280 2,480 85.9 218 Ozeki et al. (1998) and present study
1998 353 3,814 108.3 165 Meeting of Chuo Block (2000)
1999 314 1,054 414 133 Meeting of Chuo Block (2001)
2000 295 447 33.7 133 Meeting of Chuo Block (2003)
2001 343 1,782 103.5 198 Kubota et al. (2004)
2002 316 43 6.3 33 Takasuka et al. (2005)
2003 275 595 28.9 44 Takasuka et al. (2005)
2004 308 929 41.4 62 Takasuka et al. (2005)
2005 240 1,559 59.4 93 Takasuka et al. (2005)
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Figure 1. Map showing the distribution of the large areas (I, II,
111, IV) for estimation of egg production of Pacific stock of
Japanese sardine in Japan.
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Figure 3. Distribution of Japanese sardine egg density near Tosa Bay in February 1990 and 2000.
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Figure 4. Egg production of Japanese sardine in Tosa Bay and
total Pacific stock, from 1978 to 2005. Vertical scale is mag-
nified in the bottom panel.
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