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Activities and results

The aims of the project were to determine the effects of changes caused by human presence and
atmospheric transport of contaminants on the marine ecosystem, and to identify organisms sensitive to
small variations in environmental parameters.

2002/03 TNB Station

Research concerned monitoring of the Adelie penguin (Pygoscelis adeliae) and the Antarctic skua
(Catharacta maccormicki). The main activities were conducted at Edmonson Point (74°20'S, 165°08'E)
where there is a penguin rookery and about 100 pairs of nesting skuas. Various censuses of marine bird
species present in the area of the Italian bases were conducted using the international monitoring protocol
(CCAMLR EMP).

2003/04 MZS Station

Biological samples were collected to study mechanisms of global transport and residue profiles in relation to
latitude and resident or migratory habits of organisms in order to:

study antioxidant systems and develop new uses of biomarkers; obtain insights into the biodiversity of
extremophilous microbes and cyanobacteria in Antarctic ecosystems; find any correlations between
pollutants and production, storage and role of primary and secondary lipid metabolites.

P.J. Lenie Field Station (USA), King George Island

A researcher took part in the NSF programme for an ecotoxicological study on three species of
penguins. Tissues and organisms were collected to determine residues of POPs in Antarctic food chains.

The research conducted in the two year period 2002-2004 made it possible to proceed with the
ecophysiological and ecotoxicological studies on marine organisms and contribute to the long-term
programmes promoted by the CCAMLR EMP, obtaining interesting results in different disciplinary fields. The
results can be summarised as follows:

Evaluation of oxidative stress: analysis and definition of an integrated approach for ecotoxicological studies,
identification of effects induced by the main classes of environmental contaminants on Antarctic fish,
investigation of mechanisms of biotransformation and detoxification. A battery of biomarkers based on
biological responses at molecular, biochemical and cellular level, was selected for use as early signals of
environmental stress in monitoring changes occurring in Antarctica as a consequence of local and global
alterations.

Phenotypic and genomic characterisation of extremophilous microorganisms, study of enzymic
bioconversions and biomolecules: the marine organisms collected were classified taxonomically and their
lipid metabolism and biochemistry were determined. Several biochemical pathways for secondary
metabolites in Antarctic benthic organisms were successfully characterized.

Determination of levels of bioaccumulation and biomagnification of POPs in organisms of marine food webs
and assessment of their toxicity. Certain POPs, for example PCN, PBDE and synthetic musks, were detected
for the first time in tissues at concentrations lower than those found in tissues from other areas with human
impact.

Correlation between reproductive success of Adélie penguins and environmental parameters at breeding
colony and seaice conditions showed a close relation between this species and factors affecting reproductive
performance. This study provided the parameters required by CCAMLR and demonstrated the importance of
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environmental data for explaining oscillations in reproductive parameters, especially in long-term
programmes conducted in different Antarctic sites.
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