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Phytoplankton is responsible of half of the global organic matter production 
(Berger et al., 1989; Falkowski and Woodhead, 1992; Field et al., 1998) 

Biologists vs Chemists 

The oceanic cycle of POPs is influenced by planktonic food webs 
(Dachs et al., 2002; Lohmann et al., 2007; Nizzetto et al., 2014) 



POPs into nature 



POPs into nature 

Careful where you drink, the highest mountainous lakes 
are more contaminated than lakes of lower altitudes!! 

Higher POPs concentrations 
with decreasing temperature 
and elevation above sea level 
(Blais et al., 1998; Grimalt et al., 2001, 
2004; Meijer et al., 2009) 

According to Flick’s law, pollution decreases with increasing 
distance from the source (“dilution effect”)  

The “distillation effect” 



POPs into nature 

Dalla Valle et al., 2005 

80% of pollutants detected in the Arctic come from countries other than Canada 
(Inuit Circumpolar Conference and the Inuit Tapirisat of Canada) 



Polar Oceans: Eutrophic waters dominated 
by flagellates and diatoms (>10 µm) 

Contrast different environments with different 
phytoplankton communities and different UV exposures 

Temperate vs polar seawaters 

Temperate seawaters: 
Oligotrophic waters dominated by picocyanobacteria (<2µm) 



Study area 

Wait, what about the POPs? 



More details about the method:  
*Dachs and Bayona, 1997; Gioia et al., 2008; Nizzetto et al., 2008; Dachs and Bayona, 1997 

100 L 

1. Filtration with GFF filters (Whathman) 
2. Concentration of the hydrophobic organic 

pollutants through a XAD-2 adsorbent 
3. Clean up of the extract on a alumina 3% 

deactivated column  

Non-polar OP (PCBs, PAHs, lindane, etc.) 

Polar OP (POPs with alcohol, ketone 
and acid functional groups) 

Our “San Francisco” 
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2 L 

Control 

2 L 

Control 

Procedure 

Prochlorococcus 

Synechococcus 

Beads 

Flow cytometry 
FLOWCAM analysis 



Positive values = volatilization fluxes 
 Negative values = deposition fluxes 

 



BCF: Bioconcentration factor 
Faw: Air-water flux 
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Conclusions 

• Comparing oceanic regions, polar communities pointed to be less 
adapted to pollution.  

• POPs present in seawater are impacting phytoplankton 
communities. 

• At concentrations below those causing significant decreases in the 
phytoplankton populations, cell death was already induced. 

• Not significant differences between the polar and the non polar organic 
pollutants’ impacts. 

• In each oceanic region, cell size determined the sensitivity to POPs. 



Future directions 

How do POPs 
interfere with 
the global 
carbon cycle? 
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Thanks for your attention! Obrigado! 

The trouble with our times 
is that the future is no 

longer what it used to be 
(Paul Valery) 
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