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The human civilization is currently using more than 
200,000 synthetic organic compounds in a myriad of 
industrial proceses, consumer products, and agricultural 
applications. Even though, many of these chemicals reach the 
environment, including the remote oceanic regions, their 
ecological relevance is unknown. In addition, the use of fossil 
fuels further contributes to the introduction of hydrocarbons 
to the atmosphere and ultimately to the ocean. In this work, 
we show the results from the 7-month long Malaspina 
Circumnavigation cruise that took place in 2011. Gas, 
aerosol, dissolved, particulate and planktonic phases were 
analyzed for semivolatile polycyclic aromatic hydrocarbons 
(PAHs), perfluoroalkyl substances (PFASs), polychlorinated 
biphenyls (PCBs), polychlorinated dibenzo-p- dioxins and 
furans (PCDD/Fs), and organophosphate esters (OPEs), 
among other chemicals. Organic pollutants were found to be 
ubiquitous in the atmosphere and seawater from the tropical 
and subtropical Atlantic, Pacific, and Indian oceans. The 
spatial distribution showed higher concentrations in seawater 
close to the continents. However, the concentrations of 
PAHs, OPEs, PCBs, and PCDD/Fs in plankton were higher 
in the regions with lower biomass, consistent with the 
coupling of air-water exchange, settling of particulate bound 
chemicals, and degradation. Atmospheric inputs were 
dominated by diffusive air-water exchange, and accounted for 
an important input of PAHs and other organic pollutants to 
the global oceans. In addition,we found evidence of adverse 
biological effects due to these complex mixtures of organic 
pollutants in the remote ocean. The atmospheric inputs of the 
semivolatile aromatic-like hydrocarbons to the global oceans 
was estimated to be of 400 Tg C y-1, about 15 % of the carbon 
oceanic inputs due to CO2. 


