


Verena Meraldi, Tudor Morgan, Bert van Bavel
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Bringing light to the gaps in plastic marine litter knowledge
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Presentation Notes
Hurtigruten is a Norwegian company that owns 16 ships, 11 operate along the Norwegian coast and 5 are expedition vessels travelling throughout the world. Hurtigruten also owns hotels and offers land based activities and excursionsWe are working in close collaboration with the Norwegian Institute for Water Research to provide a research platform.



Single Use Plastic ban
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To celebrate the company’s 125th anniversary, all single use plastics were banned from all our opertaions: ships, hotels, offices etc.Eliminationg single use plastic is just one part of our sustainable efforts



Hybrid ships
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Our new ships are hybrid, which allows sailing for 30 minutes on electric power only, but when both systems are used simultaneously, fuel consumption and carbon emissions are reduced by 20%. Engine heat is also recycled to heat ship’s water.We plan to refit other ship in the fleet to the hybrid technology, or to run with biogas produced from fisheries and agricultural waste.



Beach clean-ups
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We have bee participating in beach clean-ups for years, involving our guests and increasing their awareness of the plastic problem, and…On a wider view, with other operators, we are contributing collectively to the fight against plastics. Though the United Nations Clean Seas campaign, the expedition cruise industry is working to combat marine plastic pollution. The four goals of the Clean Seas Project are to:Significantly reduce the use of single-use plastics onboard expedition cruise vessels – already implemented in our companyEnhance cleanup efforts in the Arctic – very active in Svalbard every season gathering tons of waste each year, both for Clean Up Svalbard and SALT. September 2018, MS Spitsbergen collected more than 250kg of plastic waste.Educate and motivate passengers, staff and crew – we are developing Citizen Science  projects related to waste and plastics to engage guestsShare knowledge and best practices – we welcome scientists on board who involve our guests in their researchOur actions as members on the field support the goals of both IAATO and AECO associations. But the whole industry is standing by to help. Opportunities are there, expedition vessels are platforms of opportunity, and IAATO/AECO members are open to share them with the scientific community, if interested, contact them.



Citizen science
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Together with the Norwegian Institute for Water Research, we use beach clean-ups in combination with Citizen Science to identify source of plastics into pristine environments. Here an example sample from the Falkland Islands using NOAA (US National Oceanic and Atmospheric Administration) Marine Debris Shoreline Survey Field Guide to register marine debris collected at Carcas Island in the Falkland Islands.
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Carcas Island, Falklands Beach Cleaning 
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The beach survey at Carcas Island showed that macro-litter from the beach cleaning largely consisted of fishery related material, including plastic ropes, net fragments and lines. However also food wrappers, plastic utensils and bags were found, in addition to straws, bolloons, beverage bottles and bottle caps. 10-20% were smaller unidentified plastic fragments which were taken on board for further analysis.



Analysis with guests
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Sub samples from the beach cleaning were taken back on board for further analysis with the guests for source identification. 



Smart phone  NIR scanners

Polyethylene
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On board analysis consisted in using a smart phone NIR (Near Infra Red) scanners to identify different plastics diectly linked to NIVAs data cloud. One missing link in plastic litter reseach is the fragmentation of macro plastic into microplastics. The guest are able to identify particles down to a few mm (meso palstics) to fill the gap between macro data from beach cleanings and micro data from research data.



A modern research platform
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MS Roland Amundsen is not only one of the most advanced and environmentally friendly vessels, it is also a modern research platform. In collaboration with the Norwegian Institute for Water Research (NIVA) a large number of sensors, analysers and samplers have ben installed on board MS Roald Amundsen. This platform, called ‘Ferry Box’, is controlled on-line and uploads data every 15 minutes including water temperature, cconductivity, salinity, oxygen concentration, oxygen saturation, chlorophyll-a concentration and more. 



Microplastic sampler
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The Ferry Box system on MS Roald Amundsen also contains a new module for microplast sampling. This unit, made entirely of stailess steel, can contain three filters (mesh 100µm, 300, µm and 500 µm) to collect microplastics. This high volume sampler can sample up to 15 000 L depending on marine conditions. Although microplastics are abundant in the marine environment, samples volumes often need to be larger than 5000 L in order not to compromise detection limits (LoDs). Currently no on-line sensors exist and samples are preprocessed on board, they are transferred on GfA filters wich are later analyzed in NIVA’s laboratory.



5.4

Fibers 4.5 n/m3
Fragments 0.9 n/m3
Total number of plastic, 5.4 n/m3

Microplastic in the arctic
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After preprocessing the samples on board the samples are further processed in the laboratory. Sample pretreatment is depending on the amount of interfering biological material (algea) and finaly the number of particles and fibres is determined using microcopy and FTIR identification. The total level of synthetic fragments and fibers was determined on the trajectory between Tromsø and Svalbard, and was on average 5.4 n/m3, , 0.9 n/m3  fragments and 4.5 n/m3 fibres.



Total number of plastic, n/m3

Tromsö-Svalbard - av 5.4, min 1.8, max 10.0
Tromsö-Svalbard - av 5.5, min 3.4, max 7.9

Research Vessel 
(Lusher et al.) - av 2.7, min 0, max 11.5
Russian Arctic - av 1.6, min 0.2, max 3.6

Microplastic in the arctic
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The levels determined in the Arctic are in agreement with levels reported in the literature 2.7 n/m3  and 1.6 n/m3.



Microplastic in Antarctica 300-2000 µm
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In samples taken in Antarctica between November 2019 and March 2020, both natural and synthetic microplastics were determined. Most of the particles were of natural origin. On average 40% were cellulose fibres, followed by cotton fibres and biological ‘fur’ fibers.
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Microplastic in Antarctica

Presenter
Presentation Notes
When analysing the synthetic material collected, polyester fibers dominate, followed by viscose fibers (semi-synthetic fibers from cellulose), and rubber particles. 



Microplastics
Date n/m3

2020-02-08 0.00041
2020-02-07 0.00041
2020-02-06 0.00089
2020-01-11 0.00017
2020-01-06 0.00077
2020-01-01 0.00044
Average 0.00051

Fibres
Date n/m3

2020-02-08 2.39
2020-02-07 1.79
2020-02-06 4.55
2020-01-11 2.32
2020-01-06 3.70
2020-01-01 3.55
Average 3.05

Microplastic in Antarctica 300-2000 µm
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Preliminary levels of microplastics in Antarctic waters show low levels 3.05 n/m3 of natural and synthetic fibers and 0.0005 n/m3 of microplastics fraction 300-2000 µm. We are currently analysing more than 50 samples taken over a period of 4 months to study both spacial and temperal trends in combination with the acquired ’meta’-data from the other sensors, including weather and hydrological conditions.
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