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The euilibrium states of food-chain of aqua-ecosystem
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Abstract: The Trimolecular model or Brusselator, first introduced by Prigogine Brussels school of
thermodynamics. is one of the simplest models of a nonlinear chemical system for which the relative
concentration of the constituents can oscillate in time, or can exhibit nonlinear waves, It possesses two
initial *reservoirs”, two intermediates and two “final products”. Spatially varying steady states,
temporally oscillating homogeneous states and nonlinear traveling waves in the system, which only become
stable far from equilibrium, have been called dissipative structure by 1. Prigogine because their very
existence depends on dissipative processes. Here we developed a modifted-Brusselator to show how the
spatio-temporally self-organized pattern can be formed in a simple food chain. Our analyses of this model
indicate that; (1) at the steady state, the density of zooplankton is proportional to the concentration of
dissolved nutrients and the rate of photosynthesis. and is inverse proportional to the predating rate of top
predatorss the normal modes with wave number tend to stabilize the ecosystem; (2) if the concentration of
dissolved nutrients is small, the rate of photosynthesis and predating rate of zooplankton are very small or
the predating rate of the top predator is very large, the system is unstable; (3) the change of the density
of zooplanktons always lags a phase behind any change of phytoplankton; and (4) both explicit forms of
the steady-state solutions and the time-dependent solutions show that spatio-temporal pattern formed in

this ecosystemn is dissipative structure. As we move away from equilibrium, new macroscopic modes
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(dissipative structures) can suddenly appear in this food chain. leading to dramatic new macroscopic
behavior.
Key words ; Brusselator; food chain; spatio-temporal pattern formation; dissipative structure
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