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Résumé :

Oil pollution is a concerning problem in the world seas, especially in cold environments or polar regions where remediation
procedures are difficult and the ecosystems are highly vulnerable. After an oil spill, wave dynamics and other weathering
factors introduce soluble oil hydrocarbons, mainly, polycyclic aromatic hydrocarbons (PAHs) in the water column, creating oil
Water Accommodated Fractions (WAFs). As a form of remediation, chemical dispersants, among others, are added to assist
in cil biodegradation processes. However, chemical dispersants may have adverse effects on marine organisms. The
objective of this thesis is to estimate the effects to marine organisms of oll WAF, with or without the addition of a chemical
dispersant, in cold or sub-polar conditions, using copepod based bioassays and changes in native microbial communities.
Bioassays using the model organism Acartia tonsa, showed that naphthenic North Atlantic (NNA) oil WAF was less toxic than
the WAFs prepared from distilled oils {(IFO 180 and Marine gas oil), which exhibited toxicity toward the copepods considering
endpoints such as the mortality, reproduction and transcription levels of genes involved in the antioxidative and xenobiotic
metabolism pathways. The addition of the chemical dispersant Finasol OSR52 to NNA oil WAF increased the toxicity toward
copepods. Acartia tonsa exposed to NNA WAF with dispersant showed low fecundity, high mortality and altered gene
transcription patterns, further highlighting the toxicity effects of the chemical dispersant. Upon examining the effects of NNA
WAF and NNA WAF with dispersant on microbial communities, using microcosm experimental scenarios, Finaseol OSR52
dispersant did not improve bacterial PAHs biodegradation rates. However, NNA WAF with dispersant contnbuted to changes
in the microbial community dynamics by selecting certain bacterial taxa in samples of water and sediments from sub-Arctic
regions artificially spiked with the WAF_ Results showed that microbial communities with initial hydrocarbon degrading
bacteria due to history of chronic hydrocarbon exposure (legacy effects), were the main drivers of the degradation rate of
PAHs in water and in sediment. In conclusion, integrating both copepod based in vivo toxicity bioassays and studying
microbial communities dynamics offers a holistic picture of the effects and responses that may cause an oil spill scenario and
the addition of chemical dispersants in sensitive environments.



