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Monitoring plastic ingestion by the northern fulmar Fulmarus glacialis
in the North Sea
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a b s t r a c t

The abundance of plastics in stomachs of northern fulmars from the North Sea is used in the OSPAR
Ecological Quality Objective (EcoQO) for marine litter. The preliminary EcoQO defines acceptable
ecological quality as the situation where no more than 10% of fulmars exceed a critical level of 0.1 g of
plastic in the stomach. During 2003e2007, 95% of 1295 fulmars sampled in the North Sea had plastic in
the stomach (on average 35 pieces weighing 0.31 g) and the critical level of 0.1 g of plastic was exceeded
by 58% of birds, with regional variations ranging from 48 to 78%. Long term data for the Netherlands
since the 1980s show a decrease of industrial, but an increase of user plastics, with shipping and fisheries
as the main sources. The EcoQO is now also used as an indicator for Good Environmental Status in the
European Marine Strategy Framework Directive.
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1. Introduction

Marine debris can have serious economic and ecological
consequences. Even on a local scale, such as the Shetland Islands in
Scotland, the economic damage can exceed a million Euro’s annu-
ally (Hall, 2000; Lozano and Mouat, 2009; Mouat et al., 2010). The
ecological damage from marine litter is sometimes dramatically
illustrated by entangled wildlife. Less apparent are the conse-
quences of the ingestion of plastics and other types of litter,

common among a wide range of marine organisms (Laist, 1987,
1997; Derraik, 2002). Plastics gradually break down to micro-
scopic sizes and there is a growing concern that ‘micro-plastics’
may enter the base of marine food webs via sediment- or filter-
feeding organisms (Thompson et al., 2004, 2009; Browne et al.,
2008; Graham and Thompson, 2009). These concerns are exacer-
bated by evidence that plastics, in addition to having many
embedded chemicals, also adsorb toxic pollutants from the
surrounding water, thus potentially boosting bioaccumulation of
dangerous contaminants in the food web by ingestion (Endo et al.,
2005; Hale et al., 2010; Teuten et al., 2007; Moore, 2008; Arthur
et al., 2009; Teuten et al., 2009). The potential toxic danger of
plastic ingestion thus affects the higher food web levels not only

* Corresponding author.
E-mail address: Jan.vanfraneker@wur.nl (J.A. van Franeker).

Contents lists available at ScienceDirect

Environmental Pollution

journal homepage: www.elsevier .com/locate/envpol

0269-7491/$ e see front matter � 2011 Elsevier Ltd. All rights reserved.
doi:10.1016/j.envpol.2011.06.008

Environmental Pollution 159 (2011) 2609e2615


	 Monitoring plastic ingestion by the northern fulmar Fulmarus glacialis in the North Sea
	1 Introduction
	2 Materials and methods
	3 Results
	3.1 Long term litter trends based on Dutch data
	3.2 Current litter levels in the wider North Sea

	4 Discussion
	 Acknowledgements
	 Appendix Supplementary data
	 References


