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Spatial Organization in the Superorganism Nest

Superorganisms, such as ants, bees, wasps, and termites, are a unique form of biological organization whereby
multicellular organisms combine to form a functional unit (e.g., workers combine to form a colony). Superorganisms
perform all the same biological imperatives – to survive, grow, and reproduce – but this often requires coordinating
activities across hundreds, or even millions, of individuals. Therefore, social insects are an ideal system for
understanding how evolution solves common organizational problems. One such problem is how to spatially
organize resources within the nest.

An organism’s appearance is the result of evolutionary pressures, and those same pressures apply to the structures
organisms build, such as nests. Spatial organization is a common feature of life on earth, and just as unicellular,
multicellular, and even ecological systems are spatially organized, so too are nests. For example, colonies often
designate specific areas of the nest for storing food, rearing young, and producing reproductives. In the Western
honey bee, Apis mellifera, there is a general pattern of nest organization: brood at the center of the nest, honey at
the top, and a thin layer of pollen in-between. While there are many models for how bees organize their nests, the
underlying empirical data are sparse, and previous work has not incorporated how nest organization changes
throughout colony development.

Using data amassed over 10+ years, my time at the Wissenschaftskolleg will be spent exploring the spatial
organization of the superorganism nest, to explore how nests are organized, how spatial patterns change over
colony development, and how spatial models can inspire new experimental work. Broadly, this work offers a unique
perspective into the evolutionary, developmental, and behavioral processes that underlie the organization of
biological systems.
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