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Plastic debris in the oceans  

solutions to a global environmental problem 
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Seabed Pollution. Photo Source: Bouteilles à la mer org. 
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OSPAR, 2007 Proportion of marine debris found on reference beaches (2001-2006) 

What is marine litter? 



R. C. Thompson 



Derelict nets at the GGP. Photo Source: 

20tv 
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2 mm 

M.A. Browne 



Polyethylene microbeads 

widely used in shower gel 
A Bakir 



Methods– collection /separation / identification 

No universal method see: 

 MSFD TG10 Guidance on monitoring marine litter (2014) – Section 3.5   - Microlitter 



12 

Figure S2: Average plastic concentration as a function of latitude for data shown in Fig. 1 (bars, 

units of pieces km-2), and concentration, C (color shading), of initially homogeneous (C=1) 

surface tracer after 10-year model integration (S2). Averages and standard errors (Fig. S1) were 

computed in one-degree latitude bins. The highest plastic concentrations were observed in 

subtropical latitudes (22-38°N) where model tracer concentration is also a maximum.  

Plastic distribution with latitude, Law et al. (2010) Science  

Widespread 

K. Lavender Law 



Thompson et al. 2004 Science 304, 838 
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Microplastics in intertidal sediments  

 

Browne et al .2011 



Microplastics in intertidal sediments  
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Distribution - highly variable, not yet predictable 



Hazard to mariners 



Ocean conservancy  

Consequences for   

wildlife 

 

280 papers 

46,000 individuals 

663 Species 

 

 

 
 



Population level consequences  

Faeroe (38) 
26% 

Scottish Islands (64) 

44% 

E England (45) 

56% 

SE North Sea (308) 

60% 

Skagerak (143) 

51% 

stomach contents of Fulmar 

van Franeker et al. 2005 





Photo credits: NOAA 

60 species on IUCN Red List  
 



Debris Categories 
76% of reports relate to plastic debris  



? 



Microplastic is ingested and retained in 

organisms 

 

M.A. Browne 



Microplastics – concern about transfer of chemicals 

Transfer inevitable, how harmful?  

Western Morning News   

13/12/06 

New York Times 30/10/07 



Conceptual model - uptake of contaminants 

 from plastics by marine organism  



Microplastic could present a toxicological hazard 

(Teuten et al. 2007) 

Low OC  

beach 

High OC  

beach 

the environmental implications of  plastic disposal should be carefully considered to avoid 

inadvertent release, magnification and transport of contaminants’ (Teuten et al. 2009). 



 



Physical effects (independent of any chemical effects) 

1% PVC significantly reduced energy reserves by 30% 

5% PVC significantly reduced energy reserves by 50% 

Wright et al .2013 



 



 Enough about dirty oceans   

what can we do? 

 



Keep the benefits – without the debris 



5 million 

tonnes per 

year 

280 million 

tonnes per 

year 



60 years training - to throw away 



       There is no ‘away’ this is not sustainable 

Décharge Plage, Albanie. Photo: ©© Antoine Giret / Un2Vue 

http://www.flickr.com/photos/antoinegiret/5455525736/sizes/l/in/photostream/
http://www.flickr.com/photos/antoinegiret/5455525736/sizes/l/in/photostream/
http://www.flickr.com/photos/antoinegiret/5455525736/sizes/l/in/photostream/
http://www.flickr.com/photos/antoinegiret/5455525736/sizes/l/in/photostream/




Waste management 

Proper disposal 



 UK Marine Conservation Society 

International beach clean- up 

Full years production  in late 1950’s = one weeks production today 

 need to tackle the sources 



Producers 

Converters 

Users 

public  & 

commercial  

End of life 

management 

Regional focus on key sources of marine debris e.g. packaging 

Moving forward 

Retailers 

Packaging 

manufacturers 

Resource IN Waste OUT 
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Measure success 



 

Zero waste  

Material reduction 

Recyclability 

Design for life and end of life 

 



 

before after 

Reduce 



 

Reuse 



 

Swansea company builds homes from recycled plastic  

BBC news 24/2/10 

Recycle 



0.2                 0.5                0.5                   1.0 Packaging per 

 1ml product  

Recyclability  High Low Very Low 

Value of recyclate High Low 

Policy measures to facilitate recycling ? 



Recovery 



Polyethylene microbeads 

widely used in shower gel 

Remove  

A Bakir 



‘Biodegradables ?’  
(EN 13432, ASTM D6400-99) = pre shredded plastic degrades in commercial 

composting plant in 180 days, 56 – 71 ºC, 50-60% humidity, aerobic, pH 7-8 

O’Brine & Thompson 2010 

Degradable plastics a distraction?  



Bioplastics a distraction  

caused by conflicting drivers? 

‘This new packaging is fully recyclable, and is said to 

reduce carbon emissions by as much as 25% over 

the product lifecycle.’ 



 

 

Simple labelling  

to inform consumer choice 

minimum material    √ 

recycled content      √ 

widely recyclable     √ 

 

minimum material     x 

recycled content       x 

widely recyclable      x 



Understanding human behaviour  



Results: 

level of   

Concern 
 

Concern predicts behavioural intentions (intention to take actions that reduce litter footprint), , p < .001. 

Understanding human behaviour  



http://is.gd/UKvideos  

Education 

http://is.gd/UKvideos


Engaging  

stakeholders 



Monitoring 





Is there sufficient evidence: 

a) about the need to do things differently? 

b) about the actions needed? 

Richard Thompson,   Plymouth University,   UK 
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