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Studies on the Mechanisms Behind the Species Replacement Between
Sardine and Anchovy Populations and the Ecology of Sandeel
for the Management of Fishery Resources

Shigeo FUNAKOSHI*!

Abstract

This study discusses what methods for stock management are appropriate to control the abun-
dance fluctuations of sardine, anchovy and sandeel, economically important stocks for the
coastal fisheries in Ise Bay, Mikawa Bay and the Enshu-nada Sea, with special reference to the
mechanisms of the fluctuations of these stocks. The causes behind the abundance fluctuations in
the order of difficulties of artificial control are as follows:

(1) Long-term regime shift of pelagic stocks. ,

(2) Influences of the Kuroshio meander and climate changes on the reproductive environ-

ments.

(3) Habitat destruction due to reclamation of tidal flats and seagrass beds and due to environ-

mental pollution.

(4) Over-exploitation. ‘

These above four factors, interacting mutually, influence the life cycles of sardine, anchovy
and sandeel. In addition, their differential responses to the changes in the environments cause a
speciesspecific complicated fluctuation pattern. It is supposed that the long-term fluctuations in
abundance of sardine and anchovy called “dominant species alternation” would be mainly
caused by (1), and short-term and local fluctuations caused mainly by (2). But we cannot artifi-
cially control (1) and(2). In fisheries aiming at these pelagic fishes, it is important to consider the
timing for investment to fishing boats and the operation that would be able to gain the maximum
economic value from recruited group. On the other hand, it is supposed that the fluctuations in
sandeel abundance would be caused by (2),(3) and (4), and there is possibility to avoid (3) and
(4). In sandeel fishery, about 270 fleets are participating in operation, accompanied by severe
competition for the preemptive right, which often results in over-exploitation. To secure stable
revenue annuary, it is therefore important to avoid over-exploitation and actually several stock
management programs are successfully executed by fishermen.
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Fig. 1. Long-term fluctuations of catches of the Japanese anchovy and sardine in the coastal waters
of Japan and western Enshu-nada, Ise Bay and Mikawa Bay, 1906-1995.
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Fig. 2. Annual changes in the frequency of the occurrence of N-Type Kuroshio path, 1964-

1992(Redrawn from FUNAKOSHI , 1990).
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Fig. 3. Monthly changes in distribution (upper panel) and abundance (lower one) of eggs of the
Japanese anchovy and Japanese sardine in western Enshu-nada and Mikawa Bay, 1976—
1985(after FuNAKoOsHI, 1990).
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Fig. 4. Changes in the seasonal pattern of the an-
chovy ‘shirasu’ catch responding to increase of
the sardine ‘shirasu’.
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Fig. 5. Comparison of the seasonal patterns of various biological properties including sardine and
anchovy abundance in egg and larval stages between the late 1970s(1978—1980) and the late
1980s-early 1990s(1989-1991) in the shelf waters of western Enshu-nada.
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Arrows indicate the good catch year of sardine.
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Fig. 8. Relationship between egg abundance(based on vertical collection with a 45 cm-

plankton net)and shirasu catches of the Japanese anchovy in Suruga Bay, Enshu-nada,
Ise Bay and Mikawa Bay, 1975-1986 (after FUNAKOSHI, 1990).
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Fig. 10. Schematic representation of dominant species replacement between sardine and anchovy

populations.
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Fig.12. Regulations for fisheries management during the fishing season of ‘lkanago’ fisheries
in relation to life cycle (upper) and growth of sandeel (lower).
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