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Aggregation with Chemotaxis-Random Walk
Hideo Ezoe and Yoh Iwasa

Department of Biology, Faculty of Science, Kyushu University, Fukuoka 812, Japan

Group formation of insect larvae by secreting aggregation pheromone is studied by a
chemotaxis-random walk model (CR-model), in which the location of each
individual is followed. If the number of individuals is mildly large (several tens),
the model's behavior is different from the one predicted by the corresponding
reaction diffusion model (RD-model). For example, even if uniform distribution is a
stable steady state for the RD-model, in the corresponding CR-model with uniform
initial distribution, animals may quickly form many small clusters; then these
clusters drift randomly, gradually merge with each other, and finally form one or a
few large clusters. Next, the directed and random movement of a single cluster of
animals is analyzed in detail. Pheromone produced by a cluster tends to slow down
the moment of the cluster. A formula for the maginitude of slowing down effect of
attracting pheromone, we call "friction", is derived using an approximation and

confirmed by computer simulation.



