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The objective of our work is to understand the selective pressures that result in

different social organisations in primates. We approach this by means of Agent Based

Modelling. We here introduce a simulation which models the changes of social styles

in the genus macaca depending on environmental factors such as predation and food

distribution.

For many species of primates, arguably including humans, social behaviour can be

characterised along an axis usually described as running from egalitarian to despotic.

Despotic societies are characterised by a strict hierarchy with very few aggressive in-

teractions, but where aggression occurs it is typically violent and usually unilateral

from dominant to subordinate. Egalitarian societies have less well-defined hierarchies;

frequent, bilateral, but less violent aggression, and a large repertoire of reconciliation

behaviours.

We model the closely related species in the genus macaca and the environmental

pressures working on their social organisation. To simplify the problem we have split

the modelling into the ultimate and proximate cause of behaviour. In ethology ultimate

causation explains an animal’s behaviour based on evolution, while proximate causation

explains an animal’s behaviour based on trigger stimuli and internal mechanisms.

Our present simulation focuses on the ultimate causation. We represent two groups

of macaques differing in their social style. One group is egalitarian, the other despotic.

The social styles are defined by the way the animals interact and the average distance

between them. Different experimental conditions require changing the environmental

setups these groups are confronted with. Conditions represent either environments with

high predation pressure and restricted food access, high predation pressure and high

food access, low predation pressure and high access to food or low predation pressure

and low food access. We then measure which group was more successful in which

environment. The success of a group was defined as the number of offspring.

Our results correspond to empirical findings from primate field research. The group

with egalitarian social structure did significantly better in conditions with predation

pressure and high access to food and the despotic groups did better in environments

with low predation pressure and low food access.

Our work provides additional evidence for currently discussed theories in evolu-

tionary socio-biology, and provides a tool for testing these theories.
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