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The distinctive assemblage of freshwater calcite microbialites at Pavilion Lake, British Columbia, has been associated with organisms such as Epiphyton and Girvanella, fossils from just before the Cambrian explosion about 550 million years ago. The presence of the microbialite structures in a dimictic mid-latitude lake and their establishment after the last ice age about 10,000 years ago is puzzling, but could suggest that the aggregation of unicellular microbes into a proto-macroorganism in a cold aquatic environment is not that improbable. The distinctive morphologies of the microbialites include cone-shaped seepage structures with hollow internal conduits that open at the top of the cones and dense artichoke-like structures with calcite "leaves" greater than 1 m in height. In principle, the resulting proto-organism is not unlike the interaction of quasi-independent cells in sponges. The complexity of the resulting community structure suggests the possibility of a functional organismic aggregate capable of more complex biological processes than a sponge. Certainly, the complex interaction of these microbial cells is not equivalent to the collaboration of cells within an individual multicellular organism where each cell has the same genetic information, but differential gene expression provides well-defined cellular specializations. However, their long-term intimate co-habitation is well suited for intercellular chemical signalling and functional coordination, and increases the opportunity for some degree of genetic exchange over evolutionary time that could encode their mutual interactions into a “community” genetic program. If so, the implications for the evolution of life on Earth and elsewhere may be profound. 
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