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Distribution of egg production of Japanese anchovy, Engraulis japonicus,
in the Seto Inland Sea, Japan, from 1980 to 2005

NAOAKI KONO* AND HIROMU ZENITANI

National Research Institute of Fisheries and Environment of Inland Sea, Fisheries Research Agency, Hat-
sukaichi, Hiroshima 739-0452, Japan

Egg production of Japanese anchovy, Engraulis japonicus, in the Seto Inland Sea was estimated based on ex-
tensive egg census data from 1980 to 2005. The fluctuations in temporal and spatial distribution of anchovy egg
production were analyzed to understand trends of adult stock and the relationship between egg production and sea
surface temperature. From 1980 to 2005, the annual egg production in the Seto Inland Sea fluctuated between 153
trillion in 1993 and 1,146 trillion in 2002. Spawning occurred mainly for 5 months from May to September. Annual
egg production was the largest in Iyo-Nada. Density of annual egg production was the largest in Osaka Bay. An-
chovy eggs were detected in the SST range from 7.9 to 31.7°C, and more concentrated from 16.0 to 28.9°C. Mean
SST from May to September tended to be lower than the 26-year mean from 1986 to 1993 and higher than in 1994
and after. The fluctuation of total egg production from May to September showed similar trends as that of the

mean SST except for 1997 and 1998.
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Fig. 1 Fluctuations in catch of Japanese anchovy in the
Seto Inland Sea. Shirasu is late larvae about 15-40 mm
in total length, and Katakuchi-iwashi is juvenile and
adult larger than about 40 mm in total length.
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Fig. 2 Map showing the nine areas (top) and distribution
of sampling stations (bottom) for egg census of
Japanese anchovy in the Seto Inland Sea.
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Fig. 3 Annual egg production of Japanese anchovy in the
Seto Inland Sea from 1972 to 2005. Open circles are
data from Hattori (1982).12)
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Fig. 4 Mean monthly egg production as a percentage of
the annual egg production of Japanese anchovy in the
Seto Inland Sea. Vertical bar represents SD.
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Fig. 6 Frequency distribution of total net tow stations
(o) and positive stations for egg collection (—) (A),
and PTS (B, preferred sea surface temperature
spawning index) for Japanese anchovy eggs by SST in
the Seto Inland Sea from 1980 to 2005. Each value in
PTS is an 11-term running mean including the previ-
ous and following 5-term.
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Fig. 7 Mean SST during the main spawning season
(May-September) from 1980 to 2005 in the Seto In-
land Sea. Horizontal line shows the 26-year mean, 22.3
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Fig. 8 Relationship between mean SST and total egg
production for Japanese anchovy from May to Septem-
ber in the Seto Inland Sea from 1980 to 2005. Dotted
line shows RBF xSI-! (relative batch fecundity/
spawning interval) calculated after Zenitani ef al.
(2005).
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Fig. 9 Relationship between annual egg production of
Japanese anchovy and catch of Katakuchi-iwashi in
the Seto Inland Sea from 1980 to 2005.
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