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Research Context
Natural ecosystems are continuously exposed to xenobiotic

inputs. 
Natural ecosystems are continuously exposed to xenobiotic

inputs. 

Organic contaminants can be transported from various emission 
sources to Arctic regions by sea currents, rivers, atmospheric 

circulation and migratory animals. 

Due to the increasing temperatures, decrease in sea ice coverage 
and glaciers melting, the contaminants previously trapped into the 
polar regions may be reactive and may become a secondary source 

of local pollutants.
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Environmental issue
Organic pollutants can have direct toxic effects on particular taxa or trophic groups
(invertebrates, microorganisms or plants) or indirect ones by changing predator/prey
relationships, causing repercussions on the complex food web, affecting ecosystem
structure and functioning.

The polar regions are very sensitive to contamination 
due to the extreme seasonal light variation, low 
temperatures, short growing seasons, low biodiversity. 
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Integrating field monitoring programs to evaluate the
occurrence, distribution and trend (e.g. seasonal trend) of
selected legacy and emerging organic micropollutants in
water, sediment, particulate matter and organisms in polar
ecosystems.

Experimental approach

2016- today field  activities
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Future challenges: microcosm experiments

Sampling

Treatment
Lab-scale 

experimental set-up

Ecosystem models in which a portion of the natural
environment (soil, sediment or water comprehensive of
autochthonous microbial communities) is circumscribed and
studied under controlled conditions.
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Experimental Conditions :

 presence/absence of one or more contaminants
 presence/absence of natural microorganisms

 presence/absence of light

Microcosm experiments

This site-specific approach, by combining multidisciplinary
skills, will make it possible to investigate specific processes
such as the persistence of organic contaminants in the arctic
environment and their effects (as a single compound or in
mixtures) on the microbial community and on target
organisms (through ecotoxicological tests).

DT50
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Microbial community structure and functioning

Microbial activity
determination

Microbial
abundances
and viability

ARGs analysis to evaluates the
relationships between antibiotic
concentration and the selection for
antibiotic resistance in a mixed microbial
community.

Main microbial
group 

identification
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Microcosms experiments
• Our research group (environmental chemistry

laboratory, ISP-RM) has gained with IRSA-CNR
(microbial ecology laboratory) a long experience in
set up microcosm experiments.

• Microcosm experiments were set up by using
different environmental matrices (e.g. river water,
soil, sediment, wastewater) and by testing
different organic pollutants such as antibiotics,
anionic surfactants and so on.

• This multidisciplinary approach made it possible to
evaluate the biodegradation pathways, the effects
of the selected contaminants on the natural
microbial communities and the environmental
compatibility of polluted matrices.
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Thank you for your attention! 


