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Intra-specific level variability 

Violle et al. 2012, Trends in Ecology & Evolution 



Things move in the ocean! 

Grow – finding resource patches, light gradients  

Reproduce – sexual reproduction, excystment 
 
Survive – escape from predators	
  

v Motility is highly variable on an individual level 
 
v  Even small differences can have significant consequences – 

difference of 20 µm s-1 is equivalent to differences of two body 
lengths a second or 1.7 m per day.  



Examples from Heterosigma akashiwo 

Photo Credit: Kerri Fredrickson 10	
  µm 

“Scientists also learned that Heterosigma is 
consistently present in the water column at low 
levels during this time of year, but only blooms 
when conditions are right” NOAA press release, August 
8, 2012 



Strains used for investigating intra-specific variability 



All strains are genetically different 



Laboratory observations of plankton motility and distributions 

Experimental Chamber 

Infrared LED lights 
Cameras with Macro-lenses 



Automated image analysis 



Image analysis yields population distributions and movement behaviors 

1. Population Distribution 2. Swimming Behaviors 



Experimental set-up 
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Strains exhibit significantly different movement behaviors 



Strains exhibit significantly different movement behaviors 



Movement behaviors stable over different temporal scales 



Movement behaviors stable over different temporal scales 



Movement behaviors stable over different temporal scales 

Strain 452  

•  Vertical velocity measured in this study:   25 – 72 µm s-1 

•  Tobin et al. 2013:         36 µm s-1 
•  Bearon et al. 2004:         35 – 60 µm s-1 



Movement behaviors are not related to size 



Movement behaviors are not correlated to genetic 
differences 

y = 44.2x + 53.1 
r2 = 0.01 
p = 0.66 

No significant 
correlations between 
dissimilarity matrices 



Movement behaviors result in strain-specific population 
distributions 



Intra-specific behavioral variability sustains H. akashiwo 
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“Scientists also learned that Heterosigma is 
consistently present in the water column at low 
levels during this time of year, but only blooms 
when conditions are right” NOAA press release, August 
8, 2012 



Paradox of the strain? 

Photo Credit: Kerri Fredrickson 10	
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Movement behavior and genetic variability are high-
resolution traits that can adequately capture the 
ramifications of intra-specific variability in order to predict 
and better understand the structuring of phytoplankton 
communities. 
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