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Circular Ocean

In pursuit of innovative and sustainable solutions for marine plastic waste, the Circular Ocean

project seeks to inspire enterprises and entrepreneurs to realise the hidden opportunities of

discarded fishing nets and ropes in the Northern Periphery & Arctic (NPA) region.

As increasing levels of marine litter is particularly pertinent to the NPA region, the Circular
Ocean project will act as a catalyst to motivate and empower remote communities to develop
sustainable and green business opportunities that will enhance income generation and

retention within local regions.

Through transnational collaboration and eco-innovation, Circular Ocean will develop, share
and test new sustainable solutions to incentivise the collection and reprocessing of discarded

fishing nets and assist the movement towards a more circular economy.

Circular Ocean is led by the Environmental Research Institute, www.eri.ac.uk (Scotland), and
is funded under the European Regional Development Fund (ERDF) Interreg VB Northern
Periphery and Arctic (NPA) Programme http://www.interreg-npa.eu. It has partners in Ireland
(Macroom E www.macroom-e.com), England (The Centre for Sustainable Design
www.cfsd.org.uk), Greenland (Arctic Technology Centre www.artek.byg.dtu.dk), and Norway
(Norwegian University of Science and Technology www.ntnu.edu).
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Disclaimer: All reasonable measures have been taken to ensure the quality, reliability, and
accuracy of the information in this report. This report is intended to provide information and
general guidance only. If you are seeking advice on any matters relating to information on this
report, you should contact the ERI with your specific query or seek advice from a qualified

professional expert.




Seabirds and marine plastic debris ifGreenland Circular Ocean

Summary

The presence of plastic in the marine environment is a globally recognised issue, with far-
reaching economic, aesthetic, and environmental consequences. Numerous marine species
interact with plastic debris through entanglement, nest incorporation, and ingestion, which can
lead to negative impacts. However, across Greenland, an important region for seabirds, to
date there has been little effort to assess plastic wildlife studies to better understand the
spatiotemporal variation of how marine plastic affects different seabird species. To improve
our understanding of seabirds and marine plastic in this region, we completed a synthesis of
the published and grey literature to obtain information on all known documented cases of
plastic ingestion and nest incorporation by this group. We found that of 35 seabird species
that commonly occur in Greenland, two (6%) had evidence of ingesting plastic. However,
information from multiple countries and years was only available for one species, the Little
Auk (Alle alle). No published information was found on nest incorporation. This reveals that
we actually know very little about the current prevalence of plastic ingestion and nest
incorporation for many species. Furthermore, in all studies, the metrics reported were
inadequate to carry out robust comparisons among locations and species or perform meta-
analyses. This synthesis highlights important gaps in our current knowledge, and we
recommend multi-jurisdictional collaboration to obtain a more comprehensive and current

understanding of how marine plastic is affecting seabirds across Norway and Svalbard.

9 Plastic ingestion was recorded in two seabird species that occur in

Greenland waters.

9 However, for 89% of species we do not know the extent of plastic
ingestion or nest incorporation in Greenland, as they have not

been examined in this region.

1 This highlights how little we know about plastic ingestion and nest

incorporation in seabirds across Greenland.
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Background

Plastic pollution in the marine environment

The presence of plastic in the marine environment is a globally recognised environmental
issue, with far reaching economic, aesthetic, and environmental consequences (UNEP 2016).
Plastic production continues to rise with large quantities, estimated at 4.8 to 12.7 million metric
tons, entering our oceans annually. This includes industrial plastic, such as virgin hard plastic
pellets used in manufacturing, and user plastic from consumer and commercial sources. User
plastic comes in a wide range of forms from hard plastic (polyethylene) to softer plastics such

as Styrofoam (polystyrene), both of which can consist of fibres, film, foam and fragments.

The increase in marine plastic debris has led to a multitude of international and regional

agreements aimed at reducing the impacts of marine plastic, including the International

Convention for the Prevention of Pollution From Ships (MARPOL); the Convention on

Biological Diversity (CBD); and the European Unions (EU) Marine Strategy Framework

Directive (MSFD). Furthermore, the United Nations (UN) Sustainable Development Goals

(SDG), a wide-ranging series of internationally-agreed ambitious goals with associated targets

and indicator s, includes SDG 14, which seeks to

seasandmar i ne resources for sustainable devel opment
reducing marine pollution, including from plastics, by 2025 (UNDP 2015). SDG 14

i ncorporates the UNOGs th&dfoeeaeyesaobustiquantitaiivedata v e , an

at the national and international level to measure success.

Impact of plastic on marine biodiversity

Plastic pollution is a major threat to marine biodiversity. The desirable properties of plastics
(low-cost, light-weight, and durable) are those that contribute to it being problematic in the
marine environment. For example, due to its low cost, approximately half of all plastic items
are produced for single-use, resulting in plastic contributing to 10% of all waste globally
(Barnes et al. 2009). Owing to its low density a large proportion of plastic floats, increasing the
number of species that may interact with it, with potentially negative consequences.
Furthermore, it does not biodegrade, but instead breaks up into smaller fragments that remain

in the environment and a threat to organisms. In addition to these fragments, there is an
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increase in micro-plastic entering our oceans from terrestrial sources (UNEP 2016). Micro-
plastic is generally defined as small particles of plastic < 5 mm in size. Micro-plastics are
frequently used in the cosmetic industry and for air-blast cleaning, and include nurdles - the
raw material in the manufacturing process. As micro-plastic is largely not collected during
waste-water processing, along with, for example, synthetic fibres from washing clothing, large

guantities end up in our oceans (Derraik 2002, Gregory 2013).

There are two main ways that plastic pollution affects marine species, through entanglement
and ingestion (Laist 1987). Entanglement is generally passive, with individuals becoming
entangled in discarded or lost fishing nets, as well as with user plastic such as plastic bags
(Derraik 2002). Seabirds can also actively collect plastic as nesting material and incorporate
it into their nests where it can cause entanglement of chicks and adults, resulting in direct
injury or death (Votier et al. 2011). Ingestion of marine plastic is also of particular concern,
where individuals either mistakenly consume plastic while foraging on other prey items, or
purposefully ingest it by mistaking it for food (Laist 1997). Ingested plastic can have lethal and
sub-lethal impacts on a wide range of marine organisms (Browne et al. 2015; Rochman et al.
2016). Furthermore, plastic fragments can absorb and/or adsorb contaminants, both organic
compounds like polychlorinated biphenyls and polybrominated compounds, and inorganic
met al s, whi ch may interfere with an i ndi vidual |

consequences on reproduction and survival (Holmes et al. 2012; Tanaka et al. 2013).

The first documentation of encounters between marine species and plastic was in the 1960s.

Since then the issue has escalated and severalr e vi ews have documented spe
of and entanglement with marine debris (Laist 1987; Gall & Thompson 2015; Kihn et al.

2015). Recent estimates indicate that over 690 marine species globally have been affected

by marine debris, includes cetaceans, pinnipeds, seabirds, turtles, fish, and crustaceans, with

the majority involving plastic (Gall & Thompson 2015). However, these reviews do not provide

guantitative information that can be used to identify spatial and temporal patterns.



Seabirds and marine plastic debris ifGreenland Circular Ocean

Many of the studies within these reviews focus on seabirds. However, despite knowing that
many seabird species ingest or become entangled with marine plastic, generally we
understand very little about the extent of these interactions at most locations and how this
changes over time. There is an understanding of marine plastic debris and seabirds in
Canadian waters due to a recent comprehensive review in the region (Provencher et al. 2015),
which highlighted knowledge gaps and how these should be addressed. This level of
understanding in other regions, such as Norway and Svalbard, is vital to highlight local
knowledge gaps, direct the focus of future monitoring, and make linkages for coordinated
efforts.

ADespite knowing that many S ¢
entangled with marine plastic, generally we understand very
little about the extent of these interactions at most locations and

by

how this changes over time. o

Atlantic Puffin © Chris Cachia Zammit
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Marine plastic debris and seabirds

Greenland is an important region for seabirds, incorporating 37 Important Bird and Biodiversity
Area (IBAs) in marine habitats (Figure 1; Birdlife 2017). They also support important breeding
populations of Long-tailed Duck (Clangula hyemalis), and Atlantic Puffin, both of which
classified as vulnerable by the International Union for Conservation of Nature (IUCN 2016).

The presence of plastic, particularly micro-plastic, has been found to be widespread in the
northeastern Atlantic with a mean of 2.46 particles m= (Lusher et al. 2014). In the East
Greenland sea, micro-plastic recorded at densities of 0.99+0.62 / m? in 2005, increasing to
2.384£1.11 in 2014 (Amélineau et al. 2016). In sea ice samples collected from the north of
Greenland, in the Arctic Sea, densities of micro-plastic, predominantly fibers, ranged from 38
to 234 particles / cm® (Obbard et al. 2014). To the east of Greenland, off southwest Svalbard,
micro-plastic has been found at average densities of 0.34 particles / m®in surface waters and
2.68 particles / m*in the sub-surface, up to a depth of 6m (Lusher et al. 2015). Whilst, in the
deep sea, again off Svalbard, marine debris has increased from a density of 3635 to 7710
items / km? between 2002 and 2011, with 59% of this debris being plastic (Bergmann & Klages
2012).

fiGreenland is an important region for seabirds, incorporating 37

| mportant Bird and Biodiver si

Long-tailed Duck © Ni na O6Ha
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Figure 1: Location of the 37 marine Important Bird Areas (IBAs) across Greenland
obtained from Birdlife 2017.



