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Sudden increase and the factor in Japanese sardine catch in Hiuchi-Nada, the
Central Seto Inland Sea, observed during a period of declining stock size

Akio WaTaNABE' and Hiroaki HASHIMOTO?

The biological aspects of the Japanese sardine found in Hiuchi-Nada, the Central Seto Inland Sea, were studied in terms
of catch fluctuation, egg production, maturation, and growth. Since the end of the 1980s, sardine population around
Japan began to decline drastically. However, the sardine catch in Hiuchi-Nada has increased in the 1990s. The peak of
catch in the center of the Seto Inland Sea was apparently later than the catch in the entrance of the Seto Inland Sea by
tracing the pattern of sardine fishing in the Seto Inland Sea. The fishing of 0-year-old and adult sardines was started in
Hiuchi-Nada, in 1995, and 1996. On the basis of egg production, it was noted that the number of adult sardines that mi-
grated to Hiuchi-Nada had increased in 1993. The characteristic of length frequency distributions of adult sardine in Hi-
uchi-Nada was similar to that of the fishes in Tosa Bay, which is one of the main spawning grounds on the Pacific coast
of Japan. Therefore, adult sardine in Hiuchi-Nada probably migrated from the Pacific coast. Though anchovy catch had
been more dominant than the other pelagic catch in Hiuchi-Nada, former was poor when sardine migrated to Hiuchi-
Nada. The sardine migrations to Hiuchi-Nada were not continued by the decline of the population along the Pacific

coast.
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Figure 1. Map showing the 10 sea areas (top) in the Seto Inland
Sea and sampling stations (bottom) in Hiuchi-Nada (southern
area from A to B). Closed circles denote stations for spawn-
ing survey of Japanese sardine and closed squares denote
fishermen’s cooperative associations where the specimens of
Japanese sardine were sampled.
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Figure 2. Inter-annual fluctuations in catch of the Japanese sar-
dine in Hiuchi-Nada and the Seto Inland Sea.
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Figure 3. Catch index of Japanese sardine by 10 sea areas in

the Seto Inland Sea. Catch index 100 means the maximum
catch in each sea area during 1980 to 2001.
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Figure 4. Annual catch of the Japanese sardine by types of fish-
eries, catch of anchovy (A) and sardine egg production (B) in
Hiuchi-Nada from 1983 to 2001.
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Monthly egg production and gill net catch of adult Japanese sardine by fishing boats which belong to

Kawanoe Fishermen's Cooperative Association in Hiuchi-Nada from 1990 to 2001. (X; No data)
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Figure 6. Correlations of gill net catch of Japanese sardine from
1997 to 2001 (A) and boat seine catch from 1995 to 2001 (B)
with egg production, respectively. In both figure A and B re-
gression equations and correlation coefficients were calcu-
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commercial price of sardine. Gill nets belong to Kawanoe
Fishermen’s Cooperative Association, which operated to get
adult sardine. Boat seines belong to coastal fishermen’s coop-
erative associations in Hiuchi-Nada, which operated to get
caught 0+ sardine.
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Figure 7. Temporally change of average gonadsomatic index
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Figure 9. Annual change in the frequency distribution of body
length of adult Japanese sardine sampled mainly by gill net
from Hiuchi-Nada from January to April every year except
1997 and 2002.
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length class of adult Japanese sardine sampled from Hiuchi-

Nada in 1995 and 2003. These specimens were mainly
caught by gill net except 37 speciments by set net in 2003.

Table 1. Mean body length in mm of Japanese sardine by age
group in 1995 and 2003.
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