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Mimicry is a process of deception. It is an evolutionary
process with the help of which organisms survive by de-
ceiving its predator. But this deception happens only if the
environment contains similar appearing noxious organisms
which the predators find unpalatable. Palatable organisms
mimic the unpalatable ones through the process of evolution
for survival of its species. The objective of this paper is to
present an agent based artificial life model for simulating
this natural process of the evolution of mimicry.

Henry W. Bates first published in 1862 his findings about
the similarities and dissimilarities between Heliconiinae and
Ithomiinae butterflies. He found butterflies having similar
appearance, exhibiting morphological features which point
to completely different species even families. Even though
Heliconiids are conspicuously colored, they are extremely
abundant. They are also slow in mobility. Still predators in
the surrounding area, mostly insectivorous birds do not prey
on them, because of their inedible and unpalatable nature.
Other edible and palatable species such as ithomiinae and
pieridae, pretend to be heliconiids and thus enjoy protec-
tion. In general, the animal which is avoided by predator for
unpalatable behavior is called the model and the imitating
animal is called the mimic.

Bates was not able to explain some phenomena of
mimicry. Occasionally two inedible unrelated butterfly
species are amazingly similar in appearance. An explana-
tion for this was provided by Fritz Muller in 1878. When
there are multiple inedible species it is hard for predators to
recognize each of them to know which one to consume and
which one to avoid. Because of the predator’s limited mem-
ory, all these species still lose their number even after being
inedible. So to save this loss, and to prevent more sacrifice
of their own kind, inedible species from different families
also tend to evolve to have similar appearance. This phe-
nomena is referred to as Mullerian Mimicry in the name of
Fritz Muller. Like Batesian mimicry, Mullerian mimicry can
evolve in two stages: the mutational, one way convergence
stage followed by the gradual, mutual convergence stage.

Our model initializes with three kinds of agents. These
agents have properties and behavior similar to the model,

the mimic and the predator. We represent evolution of pat-
tern for the model and the mimic with the help of Cellular
Automata (CA), as CA can be easily represented by simple
rules. Each predator is equipped with a Hopfield network,
which gives it pattern recognition capability. The process of
evolution occurs at the genetic level.

This model has been designed to come up with efficient
results and achieve the main objective, evolution of mimicry.
Creation and transformation of different mimicry ring and
also the dynamics of it has been integrated to achieve inter-
esting results. This model can also be considered as a com-
plex adaptive system similar to Holland’s work on Echo.

Data and analysis in this simulation has been concentrated
on evaluating whether evolution of mimicry has taken place.
This evaluation can be made with the number of different
mimicry rings that has been created and the size of each of
those rings along with the population of palatable and un-
palatable species. Also it can be established whether Bate-
sian Mimicry and Mullerian Mimicry have taken effect by
analyzing the data set of these populations.

For all possible initial conditions, Batesian mimicry been
found to take effect. From the population data sets it has
been observed that for every ring of unpalatable species
there is an existence of the palatable ring racing to reach
the population count of its unpalatable counterpart. Effects
of Mullerian mimicry can also be observed best for the ex-
periment initialized with only unpalatable prey species.

Analyzing the results tell us that we have successfully
been able to simulate the evolution of mimicry. In addition,
this model provides a more accurate simulation of the fas-
cinating natural process of mimicry rings and their shift in
population. It also verifies the explanation of the evolution
of mimicry with punctuated equilibrium.


