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It is widely accepted that marine pollution by persistent organic pollutants (POPs) such as 
polychlorinated biphenyls (PCBs) is systemic and is a serious threat to the ecosystems. Whilst 
exposure of various trophic-level consumers to PCBs in epipelagic zones can be inferred from 
monitoring datasets, PCBs concentrations of, and fluxes to, meso-to-abyssopelagic zones are largely 
unknown. A few studies reported bioaccumulation of PCBs in the hadalpelagic zones, such as the 
Kermadec and Mariana Trenches. However, fate and transport of PCBs in such deep-sea ecosystems 
have been poorly understood. 

In this study, using Finely-Advanced Transboundary Environmental model (FATE), we examine 
PCBs concentrations of, and fluxes to, abyssopelagic zone. FATE is the most recently developed 3-
D dynamic multi-media model and is capable of predicting the global fate and transport of PCBs in 
and across the atmosphere, oceans, soil, vegetation, and cryosphere. The modelled ocean 
compartment includes much of the abyssopelagic zone and reproduces dynamical processes 
(advection and diffusion) with spatial resolutions of 1.0° ´ 1.0° ´ 50 layers (0 - 5,500 m). The model 
also reproduces bioconcentrations in lower trophic-level organisms (particulate organic carbon (POC) 
as a proxy for phytoplankton and zooplankton) and bioaccumulations in global fish communities 
whatever the trophic levels.   

Measured PCBs concentrations data for deep-sea organisms and sediments was compiled from open 
literature. FATE was forced by emission inventories, climate data, land cover and marine 
phytoplankton data, to facilitate evaluation of global PCB dynamics for the period 1931–2018 for 
selected PCBs congeners (including PCB#28 and #153). Results of FATE simulations showed 
relatively higher PCBs concentrations in POC at the bottom of the abyssopelagic zone over Mariana, 
Japan, Kuril-Kamchatka, Puerto Rico, Java Trenches than over Kermadec and Tonga Trenches. Our 
analysis of dynamical and bioaccumulative processes through model-data comparisons, pointed to 
the importance of downward fluxes of PCBs, and helped identify pollution ‘hotspots’ in the 
abyssopelagic ecosystems over the world. 


