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MB nutrient—prey-predator model
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parameter Interpretation
t Fast time variable
o Nutrient density
xT; Population biomass density
Ty Nutrient concentration in reservoir
d Dilution rate
ao Searching rate
ail Searching rate

b1 Searching rate x handling time




It is possible to decouple the system by introduction of the
total biomass

H(t) = zo(t) + z1(t) + z2(t) —2r t>0
dH

— = —edH
dt

In order to be able to compare the two models RM, and
MB we make the following assumptions: H(0O) = 0 and
this gives:
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Extra zo shows that prey has less nutrients available that
are indirectly consumed by the predator and ¢ to avoid
extra assumption on efficiency



RM-model
One-parameter diagram x; vs b1: a1 =5/3b1, e =1
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MB-model
One-parameter diagram x; vs b1: a1 =5/3b1, e =1
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by =3 and Ae=1, B: e=0.1, C: ¢ =0.01
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by =8 and Ae=1, B: e=0.1, C: e =0.01
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Two-parameter bifurcation diagram e vs by
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Conclusions

RM = MB: Introduction of fixed efficiency and of dy-
namics of nutrients in the model leads to realistic so-
lution and less complex dynamics when ¢ — O

Integrated approach is important: Modelling, bifurca-
tion analysis and perturbation theory

Proper modelling gives perturbation parameter ¢ a bi-
ological interpretation not just a mathematical pertur-
bation parameter

In RM model a canard occurs just above the Hopf bi-
furcation and not in the MB model
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