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The benthic mat-forming diatom, Didymosphenia geminata (didymo) poses a significant threat to the sustainability of stream ecosystems and the recreational potential of mountain streams. In recent years there has been an apparent increase in the tendency for didymo to form nuisance blooms and spread to new watersheds. The first recorded blooms in North America were on Vancouver Island in the mid 1990s. Many of the streams in the Rocky Mountains, including Boulder Creek are now impacted. In 2004 diydmo invaded New Zealand and thanks to favorable conditions the impact was spectacular. It quickly spread to most watersheds on the South Island and thick mats developed of up to 20cm thick and covering 100% of the stream bed. The mats were likened to dead sheep skins or toilet paper and gave rise to the name “rock snot’. This event raised concerns about the potential impact of this nuisance species and globally it is now recognized as one of the greatest threats to stream ecosystems.

Didymo presented an ecological paradox. Unlike traditional algal blooms it appears to thrive under low nutrient conditions. It is also well adapted to the high light, and high turbulence environments of mountain streams. These characteristics are also what make the threatened streams some of the most prized recreational streams. This also presents a challenge to managers. Typically measures for reducing the threat of algal blooms focus on reducing nutrient loads to the stream, but didymo appears to thrive best in low nutrient conditions. Developing a quantitative understanding of the factors controlling the growth dynamics of this nuisance species is important in order to consider potential mitigation measures as well as the implications of changes to hydrology and catchment processes that may influence the potential for future invasion and seasonal blooms.
The focus of this research has been to investigate the hydrologic factors controlling the growth dynamics of this nuisance species. In particularly we focus on the role of high flow events and the spatial and temporal variations in shear stress and bed disturbance.   Observations of didymo abundance have been made at a number of study sites over the past three years in Boulder Creek, CO as part of the Boulder Creek Critical Zone Observatory. These observations have been complimented by analysis of water chemistry, light availability, hydrology, hydraulic modeling and geomorphology, as well as laboratory based shear removal experiments. The results confirm our hypothesis that the potential for bed disturbance is the primary control on the removal of didymo and the extent of summer blooms across all sites. Water chemistry and light availability appears to have less of an influence and there are even indications that didymo itself may be a significant driver of stream water chemistry. The results will help to inform the development of a conceptual model for describing the growth dynamics of didymo that will inform future studies as well as the consideration of potential mitigation measures.
