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Definition of Marine Litter 

United Nations Environment Programme (2009): 
 
„Marine litter is any persistent, manufactured or 
processed solid material discarded, disposed of or 
abandoned in the marine and coastal environment“ 



Marine Litter: A Diverse Compilation 
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Global plastic 
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The Plastic Ocean 

PlasticsEurope 2013 Jambeck et al. 2015 



Beach Water column 

Seafloor 

The „Dumpsites“ 



Marine Litter and Wildlife 

Green et al. 2015 

Marine animals interact with litter: 
- Ingestion 
- Entanglement 
- Smothering 
- Injury 
- Disruption of biogeochemical processes at the seafloor 



The Sources 
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Barnes & Milner 2005 

Global Distribution of Marine Litter 

High densities at low latitudes 
 
Low densities at high latitudes 



Bergmann & Klages 2012 

Foto: AWI 

Arctic Research 

Foto: AWI 



Bergmann & Klages 2012 

The Arctic Seafloor – A New Dumpsite 

Fotos: AWI 



Less citizens and 
tourists since 2008 

Ship traffic constant since 
2006 BUT more recreational 
and research vessels 

More fishery 

Human 
population? 

Fisheries? 

Ship traffic? 

Bergmann & Klages 2012 

Identifying Possible Sources 



Litter + Climate Change = Evel Constellation 

Poleward transport of litter with Atlantic waters? 

Bergmann & Klages 2012 



The „Oceanic Garbage Patches“ 
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Oceanic Plastics 

5 cm
Foto: AWI 



The Fate of Plastics in the Ocean 

UV 
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Foto: AWI 



Primary Microplastics 



Where is all the Plastics? 

35.000 t 
vs. 

106 t (in 1970!!!) 

Cózar et al. 2014 



Microplastics in Deep Sea Sediments 

Woodall et al. 2014 



Microplastics in Arctic Sea Ice 
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Obbard et al. 2014 

Thompson 2015 

modified after Hidalgo-Ruz et al. 2012 
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A Fibrous History 

Continuous Plankton Recorder 

Thompson et al. 2004 



Sources of Synthetic Fibres 

Degradation of synthetic 
fabric in the environment 



Sources of Synthetic Fibres 

Browne et al. 2011 

>1900 fibres per wash 

Synthetic fabric 

regular household 
washing machine 

Counting synthetic 
fibres in effluents 



Sewage Treatment 

Microplastics in effluents from 
sewage treatment plants  

Microplastics in sediments at 
marine disposal sites for sewage sludge 

Browne et al. 2011 

Browne 2015 



Microplastics in Marine Organisms 

Lusher (2015): 
 

172 marine species are known to interact with microplastics 
 

the number is continuously increasing 



Effects of Ingested Microplastics 
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Chemical 
additives 

Flame retardents 

UV-stabilizers Plasticizers 

Microplastics as a Source of Contaminants 



? 
Microplastics in Marine Foodwebs 

Microplastics entering the 
marine food web 

2nd level consumers 

nth level consumers 

Humans 



An Entirely Marine Story? 

Dris et al. 2016 

Annual deposition of 
3-10 tons on the 

Parisian agglomoration 
(2500 km2) 



Cellulosic and plastic fibres in 
87 % of tissue samples from 

humans with different types of 
lung cancer 

 
 
 

„…biopersistent fibers are 
candidate agents contributing to 

the risk of lung cancer.“ 

Inhalation of Plastic Fibres 



PET 

terephthalic 
acid 

ethylene 
glycol 

PETase 

Ideonella sakaiensis 

Natural Solutions? 
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