
 

 

 

 

 

 

 

 

 

 

 

 

 

Max Bothwell has been a research scientist with Environment Canada since 1979.  He 
received academic training at the University of California-Santa Barbara (BA, MA) in 
phytoplankton ecology, algal cell physiology, nutrient chemistry/dynamics and ultraviolet 
photobiology and at the University of Wisconsin (Ph.D.) in limnology.  His long interest 
in nutrient control of attached algal communities in rivers led to landmark publications in 
the 1980s that established the mechanistic and quantitative relationships between 
periphyton growth rates and standing crop limitation by phosphorus in rivers. In the 
1990s his research on solar ultraviolet radiation effects on algal communities and trophic 
level interactions led to numerous accolades including the Provasoli Award. 

The phenomenon of Didymosphenia geminata blooms on Vancouver Island, Canada, 
caught his attention in 1993.  He led investigations to determine the cause of those 
blooms and in 2006-2007 served as a Technical Advisor to BioSecurity New Zealand on 
the incursion of D. geminata.  The interpretation that D. geminata blooms in North 
America are a result of a new variant with bloom-forming tendency is largely based on 
circumstantial evidence. Now, collaborative experiments and observations in New 
Zealand and North America provide evidence that the proximate cause of D. geminata 
blooms is very low phosphorus. This new understanding provides a potential ecological 
trigger for D. geminata blooms suggesting that they are not simply recent introductions of 
D. geminata cells into new areas. Investigations are now exploring the various 
mechanisms for low P or oligotrophication of rivers. 
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Blooms of the river benthic diatom Didymosphenia geminata began 
appearing in rivers on Vancouver Island in the early 1990s. Initial 
investigations into the probable environmental cause of these blooms proved 
inconclusive. Following the Vancouver Island episode, D. geminata blooms 
began appearing in other places in the Northern Hemisphere and in the 
2000s in the Southern Hemisphere.  British Columbia Steelhead Tag data 
suggested that the spread of D. geminata on Vancouver Island might have 
resulted from the movement of a new bloom-forming variant. The view that 
D. geminata blooms are caused by the movement of cells among watersheds 
by people, has been widely accepted. 

 

However, now the idea that D. geminata in North America is a new variant 
is in question. Studies in New Zealand established the counterintuitive fact 
that D. geminata blooms only form under conditions of very low 
phosphorus. Increased extracellular polysaccharide stalk production under P-
starvation provides a mechanism for bloom formation. Since D. geminata is 
native to the Northern Hemisphere and the only demonstrated trigger for 
blooms is extremely low phosphorus, blooms may actually signal the onset 
of oligotrophication.  Several mechanisms are identified that can reduce P 
concentrations in rivers. Atmospheric N-deposition can lead to greater P 
deficiency in lakes. In other cases anthropogenic enrichment of landscapes 
with nitrogen seems a likely culprit behind the blooms. Climatic warming 
has also been implicated in declining P.  The extremely low phosphorus 
concentrations that are the proximate cause of D. geminata blooms point 
toward a potential declining productivity of lotic ecosystems worldwide. 

 



 


