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Abstract

Considering the situation that many agents only maximize their personal interests, this paper es-
tablishes a fishery economic model. Combined with the knowledge of nonlinear dynamics, the dy-
namic behavior of the system is analyzed by using one-parameter bifurcation diagram, attractors,
intermittent behavior of the system, and the change of the topological structure of the basins.
Larger market demand, controllable price elasticity and internal growth rate of organisms, and
smaller cost parameters will maintain the sustainable development of fishery resources and
maintain the return of each agent.
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Figure 1. Stability regions of the Nash equilibrium point on the b-c plane
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Figure 2. (a) When the initial conditions are setto X =0.62 and H =0.61, the one-dimensional bifurcation diagram with
respect to b; (b) When the initial conditions are setto X =1.10 and H =0.93, the one-dimensional bifurcation diagram
with respect to b; (¢) b=1.79100, 5-cycle and its basin; (d) b=1.79130, 5-cycle coexists with 30-cycle and their basins;
(e) b=1.80600, 5-cycle coexists with period-15 chaotic attractor; (f) b=1.80700, only period-5 invariant cycle remains
in the system
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Figure 3. (a) The one-dimensional bifurcation diagram with respect to bifurcation parameter c; (b) c¢=1.42570, the attrac-
tor of the system is a chaotic attractor; (c) Time series diagram corresponding to (b); (d) ¢=1.42600, the attractor of the
system is a 10-cycle
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