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Dynamic Distribution of Major Coastal Pelagic Fish
around Japan on a Macroscopic Scale-1I
Replacement of Dominant Species related to Change
in Catch Diversity and Low Water-Temperature

Hideo Kawar*

Abstract

This paper discusses replacement of dominant pelagic fish species, introducing a
terminology “Age of Rival Chiefs” characterized by no champion species, during which
the yearly catch of the first propagating species does not exceed 1.5 times that of the
second. Comparing interannual changes in water temperature, catches of 8 major
pelagic fish and a species diversity for catches of each species by area, this paper
classifies 3 types A, B and C for the successions of fish community member after a
very cold year in terms of the rank of the succession to increase the diversity and to
replace the dominant species. Type A (cold year—increase of diversity—replacement of
the dominant species) is supposed to occur owing to northward spread of feeding area
or overpopulation of the dominant species, which leads to lower growth rate, delayed
spawning season, decreased spawning amount and higher mortality from predation in
early stages. Type B (cold year—increase of diversity) is supposed to occur owing to
the avoidance of feeding migrations of the dominant species from colder area, which
leads to temporal decrease in catch. Type C (cold year—sno significant change in fish
community) in the sardine dominance after 1980 is supposed to occur owing to south-
ward spread of feeding area or superiority of the dominant species. Some evidences
for the above mechanism are presented.
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Fig. 1. Replacement of dominant pelagic fish

species by the area, coded on top, around Japan.
For the area code see Fig. 1 of Kawai (1993). X
means the Age of Rival Chiefs, during which the
yearly catch of the dominant species does not
exceed 1. 5times that of the second. Solid circles
are years of temporal replacement of dominant
species,
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F, flying squid ; J, jack mackerel ;

Total catch of 8 major coastal pelagic fish species (top solid line),
major fish species (dotted lines connecting alphabetic letters :
P, Pacific saury; S, sardine), catch diversity (lower middle

catch of each of 5
A, anchovy ; C, chub mackerel ;

solid line) and its 5-year running mean (dotted line), sea-surface temperature (lines connecting
small solid circles) and replacement of dominant species (bottom panel). Hatched squares are

the Age of Rival Chiefs,

A, B and C are types of successions of fish community member after

a very cold year. Type A is for the succession (cold year—increase of diversity—replacement of
the dominant species), type B for the succession (cold year—increase of diversity), and type C

for no succession after a cold year.
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