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Response of Fish Population to a Time-Varying Carrying Capacity

Yutaka Isopa

The response of fish stock was investigated in a time-varying calrymg capacity (CC) by using a simple logistic model.
It is shown that a phase of stock abundance always lags 6=tan™(w/y) (@ is frequency of periodical CC variation, ¥y is
intrinsic rate of growth) from a time of maximum-CC. This model is applied to the population changes in the marine
fish stocks around the Japanese islands, i.e. sardine, mackerel, anchovy, saury and jack mackerel, and a possible mecha-

nism of their changes was discussed.
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Figure 1. Annual change (1960-1997) in catches of sardine,
mackerel, anchovy, saury, and jack mackerel by the fishing
ground around the Japanese islands.
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Figure 2. (a) Reproductive rate of or,(A,), (b) logistic reproduc-
tion relationship between A, ., and A, and (c) logistic
growth function of (A ,—A)).
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Figure 3. (a) The upper panel is the variation of maximum Carrying Capacity A, with a period of n==30. The lower
panel is the temporal variations of A (y) as response to A -variation. Thick solid line shows the maximum value of

A, at each y. (b) Same as (a) but with a period of n=15.
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Figure 4. Schematic distributions of A, A, and A; stocks within a common carrying capacity A.. Case 1 is the
model of A -variation. Case 2 is the model of A,-variation due to a temporal change of survival rate (.
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