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Abstract: In recent years, many research modeling organisms to conform evolutionary mechanisms have
been studied in the field of artificial life. Complex behaviors of organisms are caused by interactions be-
tween individuals. Therefore, an agent-based model which is a complex system model is commonly used. In
this study, we focus on Ischnura senegalensis for which intrasexual competition has been confirmed in male
mating behavior. Although I. senegalensis behavior has been simulated by focusing on the maintenance of
female color diversity, few studies have focused on modeling sexual selection and sperm competition. It is
confirmed that males of 1. senegalensis mate for a long time to prevent their sperm from being scraped out
by other males in the morning before beginning spawning activities. Moreover, there are sexual conflicts
between males attempting copulation and females laying eggs in the afternoon. In this study, we propose an
evolutionary model focusing on mating time and simulated male optimal mating strategies. As a result, in
the morning before spawning activities, males evolved to mate for a long time compared with the afternoon.
This showed that mating for a long time is an optimal strategy to prevent their sperm from being scraped
out by other males.

Keywords: intrasexual competition, sexual selection, sperm competition, agent-based model, evolutionary
model, genetic algorithms
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Fig. 1 Generational change.
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Fig. 2 Male flowchart.
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axis: generation.
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Fig. 9 Experiment2: scatter plot of male agents.
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Fig. 10 Experiment3: scatter plot of male agents. The vartical axis: fitness, The hori-

zontal axis: mating time (turn).
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Fig. 11 Experiment3: mating time transition in the morning

in an environment with few males. The vartical axis:

mating time (turn), The horizontal axis: generation.
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Fig. 12 Experiment3: mating time transition in the morning

in an environment with many males. The vartical axis:

mating time (turn), The horizontal axis: generation.
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