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Summary of Results
Plastic pollution in the Norwegian Arctic is worse than expected, 87.5% of northern fulmars examined had ingested plastic (Trevail et al.
2015), and this may result in some contaminant uptake into tissues and physical damages . An average of 15 plastic pieces were found and
23 % of the birds exceeded the EcoQO for plastic ingestion in fulmars.
In 2012, 8 fulmars and in 2013, 76 fulmars were unintentionally caught as by-catch on long-lines off the coast of Northern
Norway and delivered to the Norwegian Institute of Nature Research. Liver and muscle samples were collected together with
plastic particles found in the stomach of each individual. Plastic particles were found in every bird collected in 2012, ranging from
1 to 27 pieces (0.002 - 0.725 g). In 2013, 72% of the collected birds contained ingested plastic. The EcoQO for birds from
northern Norway was 38%. Both plastic pieces as well as threads were found in the stomachs. Liver, muscle and plastic pieces
were analysed for persistent organic pollutants in selected individuals (2012: n=8; 2013: n=30). Birds with a high, medium and no
load of ingested plastic were selected for comparison. Beached plastic litter was investigated in a similar way, including DARTMS-TOF experiments to identify the type of plastic. For the 2012 samples, liver and muscle tissue concentrations of sumPCB,
sumPesticide and sumDDT correlated well with r2 ranging between 0.48 and 0.78. Plastic concentrations of POPs correlated with
the respective muscle and liver samples too, with muscle correlating better than liver tissue for PCBs and DDTs, reflecting longterm exposure (sumPCB in muscle: r2 = 0.4, in liver r2 = 0.25; sumDDT in muscle: r2 = 0.81, in liver r2 = 0.20). Pesticides
however, showed the opposite, with sumPest in muscle: r2 = 0.19, in liver r2 = 0.31, indicating a fresh exposure.

A pilot study on storm petrels was conducted at Hornøya, eastern Finnmark, in September 2016. Storm petrels are known to
ingest microplastic, and the aim was to check whether birds in this region contained plastic items. Three stomach content samples
were secured, and will be checked in the coming months.
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In MIME the experimental results showed ingestion of microplastics from tooth pastes in blue mussels (NIVA). Similarly,
species-specific ingestion of microplastics was investigated in a MSc thesis conducted at Akvaplan-niva. Both studies showed that
biofouling increases the ingestion of microplastics, regardless of food conditions or microplastics concentrations.

The project has been contributing to a PhD thesis (Inger Lise Nerland, UiO/NIVA) and a MSc thesis (Renske Vroom, U
Wageningen, NL/Akvaplan-niva).

A review paper on socio-economic effects of microplastics in the marine environment will use expert opinions on the certainties
and knowledge gaps of current research, collected during the workshop in May. The current knowledge is very limited, and the
paper includes a discussion of possible effects and methods to investigate them given future availability of relevant data, focusing
on the seafood industry, human health and cultural ecosystem services. The paper proposes a research agenda and also discusses
policy approaches given the current poor level of knowledge about socio-economic effects of marine microplastics.

In total, 10 applications for further research funding were submitted by consortium members in 2014-16: PArC
(NordForsk Arctic Center of Excellence), 3x JPI-Oceans program on ecological aspects of microplastics (2 funded),
ArcPlast (NFR MarinForsk), 2x Svalbard Miljøvernfond (funded), 2x EU TRAMPOLINE and PEACE (NWO, NL,
pending). These have paved the way for continued collaborative research on plastic as an emerging contaminant in the
Arctic, resulting in several new applications to Fram Centre Flagships (Miljøgifter and MIKON) in 2016 and the
Svalbard Miljøvernfond.

Master and PhD-students involved in the project
3 master students
For the Management
Several members of the consortium attended national and international workshops relating to marine litter. Here, contacts were
established and fostered with relevant stakeholders within governmental authorities, industry and the science community. Research
results, methodological challenges and needs for future research and legislation were discussed.

- marine plastic pollution in the Arctic is very abundand but sources and fate are poorly understood
- Marine organisms are exposed to marine plastic in the Arctic posing a variety of harm

Could results from the project be subject for any commercial utilization
No

