Potential effects of microplastics on the fauna in freshwater ecosystems
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Recent studies revealed pollution by microplastics (MP, i.e. small polymer particles < 1 mm, browne et al. 2008) not only in marine (barnes et al. 2009), but also in freshwater ecosystems (eriksen et al. 2013). MP can have different shapes (beads, fragments, fibres), which are often linked to their emission sources. Wastewater treatment plants were identified as an important source of MP. MP are ubiquitous, carry additives (fries et al. 2013) and are strong sorbents for environmental pollutants (mato et al. 2001). Marine organisms like mussels can uptake MP (browne et al. 2008) and this uptake can cause inflammatory processes (von moos et al. 2012). The exposure with MP was also shown to cause negative effects e.g. in zooplankton (lee et al. 2013).
Although there is rising concern about the pollution of freshwater systems by MP, not much is known about their fate and effects in freshwater. More specifically, the effects of MP themselves have not been distinguished yet from the effects of MP as a pollutant vector or source of additives. Our aim thus is, in a first step, to systematically investigate the effect of raw MP with different characteristics on freshwater organisms. This includes different levels of the aquatic food chain to understand the underlying mechanisms of uptake pathways and resulting impacts on organism behaviour and function. In the next step, we want to include chemical effects by pollutants carried by microplastics. 
First results on the acute impacts of MP on limnic zooplankton (Daphnia magna) revealed, that the ingestion of raw 1 µm PE-particles causes increased rates of immobilization following the concentration gradient. Immobilisation of D. magna rapidly increased if exposure time was prolonged from 48h to 96 h. In contrast, no adverse acute effects are caused by 100 µm PE-particles. Our results thus provide a first basis to systematically identify parameters of MP that determine adverse impacts on freshwater organisms on different levels of the food chain. This study will help to distinguish adverse effects by pollutants from effects of raw microplastics themselves and should serve as a basis for future research with focus on environmental effects.
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