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Abundance and distributional changes of Japanese sardine eggs
around Kyusyu, Japan, from 1979 to 1995

Masanobu Matsuokat! and Yoshinobu Konisar?

Egg abundance and distributional changes of the Japanese sardine Sardinops melanostictus were studied in the waters
around Kyushu, Japan, from 1979 to 1995. A total 13138 tows was undertaken for collecting eggs by six prefectural ex-
perimental stations and the Seikai National Fisheries Research Institute, using 45 cm diameter plankton nets. The egg
abundance was calculated for each 30’ X30’ square and grouped into three large areas from north to south (Areas I
(north of 34°N), II (34°~31°30'N), HI (south of 31°30'N)). The total number of sardine eggs considerably fluctuated
from 47X10'? in 1995 to 2873X10'? in 1987. The fluctuation mainly occurred in Area IIl. The egg abundance of this
area drastically decreased from 1991, and was only 0.3X10'* in 1995. The spawning month showed secular change. In
Area [, spawning occurred mainly in March in 1979 and 1980, April in 1981-1983, and May in 1984-1987. Spawning
after 1988 has occurred in March and April. The main spawning grounds were located in Area I and Area IT in 1979
and 1980. After 1981, the main spawning grounds gradually shifted to the south, and in 1987 most of the spawning oc-
curred in Area III. The spawning temperature changed with the shift of the spawning area. In 1979, eggs were spawned
in 13-19°C, although spawning occurred at the 21°C level in 1987. After 1991, the spawning temperature returned to
14-19°C.
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Table 1.
Research Institute.

AR

Number of net tows for collecting Japanese sardine eggs by six prefectures and the Seikai National Fisheries

Year 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 Total
Yamaguchi Pref. 160 160 142 150 184 182 160 214 150 120 120 120 120 120 120 120 118 2460
Fukuoka Pref. 60 g0 100 100 100 99 100 110 110 110 110 110 110 110 110 110 120 1749
Saga Pref. 72 72 72 72 73 76 90 91 90 91 90 8 76 76 76 72 74 1352
Nagasaki Pref. 120 120 120 120 120 123 120 120 120 117 120 120 120 120 120 120 120 2040
Kumamoto Pref. 84 83 100 74 84 82 8 84 84 84 84 6l 63 84 84 84 84 1408
Kagoshima Pref. 303 305 162 132 132 132 132 132 110 110 104 68 105 105 60 60 80 2232
Seikai N.ER.IL 45 47 sS4 49 52 57 52 52 165 167 156 166 133 155 182 176 189 1897

Total 844 867 750 697 745 751 738 803 829 799 784 734 727 TI0 52 742 785 13138
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Figure 1. Map showing three large areas (I, II and III) for esti-
mating egg production of Japanese sardine.
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Figure 2. Egg production of Japanese sardine in the waters
around Kyushu from 1979 to 1995, divided into the Areas I,
I and HI (see Fig. 1). A bar in broken line in 1994 indicates
an egg production estimated from all the net tow data includ-
ing anomalously high density of sardine eggs.
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Figure 3. Total egg production of Japanese sardine in each
month (January to June) in the waters around Kyushu from
1979 to 1995. A bar in broken line in 1994 indicates an egg
production estimated from all the net tow data including
anomalously high density of sardine eggs.
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Figure 4. Proportion of egg production of Japanese sardine in
each month from January to July. In Area I, number of net
samples was relatively small before 1986.
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Figure 5. Distribution of Japanese sardine eggs in March in 1980 (A), 1987 (B), 1989 (C), and 1993 (D).
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Figure 6. Relationships between the sea surface temperature (°C) and the egg production of Japanese sardine in 1979

{(A), 1987 (B), 1989 (C), and 1994 (D).
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