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Seaweeds engineer their environment 

Assess the effects of biotic and abiotic factors on DBL gradient 

DBL, microenvironment differing from the mainstream seawater 

• The thickness of the DBL is due to physical factors  effect of flow and presence of bryozoan  
• In slow flow conditions, O2 variations in the DBL are broad, driven by photosynthesis and respiration 
• These O2 variations can lead to pH increase (light phase) or decrease (dark phase) in the DBL 
• In low pH, ↑ in photosynthesis and ↓ in bryozoan respiration create refuge conditions from OA  

 

• They engineer their physico-chemical environment (e.g. flow, light, [O2], nutrients) 
      

• They take up and release CO2, creating high pH fluctuations around their blades 
 

• The most dramatic fluctuations occur in micro-environments at their surface 
 

• Diffusion boundary layer (DBL) : 
 Laminar layer at the surface of a seaweed blade where a concentration gradient results 
 from the uptake and release of ions and molecules by the organism from the seawater 
 adjacent to its surface 

 
Are DBL microenvironments potential refuges from ocean acidification (OA)? 
Need to better understand fluctuations occuring in DBLs at different pHs and flows 

• Experimental design • Experimental setup and profiling system • Species studied in Tasmania 
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Living in the DBL of kelp blades, a refuge from OA 

 No pH effect 
 DBL thinner in fast flow 
 DBL thicker in presence of bryozoan 

 

• DBL thickness • DBL gradients  
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ANOVA, α = 0.05, n = 4  

→ Bryozoan respiration ↓ with low pH 

 

→ Blade photosynthesis ↑ with low pH 
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