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Abstract

In my thesis I investigate the ways in which the extraordinary diversity of species in the natural world is maintained, using the ant communities in a common rain forest epiphyte, the bird‘s nest fern (Asplenium spp.) as a model system. There are two species of bird‘s nest fern in the rain forest in Danum Valley, Malaysia that co-exist by partitioning the canopy. Asplenium phyllitidis is found only below heights of 30m in the canopy and in areas with a thicker lower canopy layer. Asplenium nidus is found at all heights in the canopy and favours open areas and emergent trees. The ferns support a highly diverse ant community: I found 71 species of ant from 27 genera in 87 ferns, with an estimated 414 ant colonies in every hectare of forest using the ferns as nest sites. From observations and experiments I demonstrate the existence of strong intraspecific and intrageneric competition. I use simulation-based species assembly models to show that these levels of competition are vital for the maintenance of high ant diversity in this epiphyte. Using collections made by a colleague from an experiment in which ferns were cleared of their ants and then recolonised naturally, I show that the time since the start of recolonisation is important in determining ant community composition, indicating the existence of a temporal niche. I also carried out a methodological study of techniques for detecting species co-occurrence patterns and show that a commonly used metric, the c-score, is highly prone to type 1 errors. Two potential solutions to this problem are suggested and their efficacy demonstrated. Using collections made by another colleague, of canopy, litter and fern-dwelling ants from forest and oil palm plantation, I show that although plantations support more species than was previously thought, the impacts of habitat conversion are still severe. Encouraging the growth of epiphytes, such as bird‘s nest ferns, may allow the maintenance of more ant species in these highly uniform habitats.
