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Factor human being

Nature, Volumen 502, 10/13:

1900: 220 million people in 
urban areas: 
< 300.000 tons of daily waste

2025: 5.8 billions people anticipated2025: 5.8 billions people anticipated
in cities globally:
~ 6 million tons of daily waste

River Citarum (Jakarta, Indonesia) 

@ http://dornob.vom



Marine litter – Predominance of plastics

a) OSPAR-beach litter monitoring 

Southern North Sea (2002-

2008) 

b) ICC-campaign Mediterranean 

(2002-2006)

c) MARLIN-project Baltic Sea 

(2011-2014)

(c)



Degradation times of marine litter



World plastics production



Life cylces of plastics: Recovery and waste

Annual plastic waste in Europe = 9,6 million tonnes



Plastics frequently detected in the marine environment

@S. de Wolf (EcoMare)

@ Andrady 2005

@S.Narvikk, iStockphoto
@shiftethos.com

@BBC



Sources/Pathways

@ Ökoinstitut 2011



Nordostatlantik Maritime activities (fishing, shipping) und land-based
recreational activities/tourism (40% each) plus input of
muncipal waste via rivers and canals und other solid waste
via industrial facilities, land fills and sewage systems along
the coasts

Baltic Sea Domincance of consumer related waste with high share
from recreational activities/tourism, input via rivers and
along the coasts, fisheries as most important sea-based
source

Regional sources

Schwarzes Meer Lack of data, indications of dominance of municipal wastes, 
effluents from poorly managed land fills, other important
sources are maritime transport, harbours, recreational
activities and fisheries

Mittelmeer Around 40-50% consumer waste from recreational
acitivites/tourism mainly on land, approximately another 40 
% municipal waste, most important sea-based source
fisheries



Where does marine litter end up? 

15 % 15 %

70 %

@http://blog.agquahealth.com; Garry Bell Corbis & http://coastalcare.org)



Some numbers on marine litter pollution

Thompson 2006, Wright 2013: 

Up to 10 percent of plastics produced 

worldwide end up, remain & accumulate in

the worlds oceans

NOAA: 100 Million tonnes already present

Annual input

World Ocean Review 2010: 6,4 million tonnes

COM (2013) 123 final: up to 10 Mio. tonnesCOM (2013) 123 final: up to 10 Mio. tonnes

UNEP 2005: 1/10 of it = abondened and 

lost fishing gear 

CBD 2012: 2 kinds of litter mainly reponsible 

for negative interaction with marine life: 

Remains of packaging material & fishing gear

UNEP 2011: 13.000 plastic particles per 

per km² sea surface @Jan van Franeker (IMARES)



Remains of fishing gear

@www.noaa.org

@ Brown & Macfayden 2007



• Ingestion: 43% of all cetaceans, all sea turtles,

36%  of sea birds, many fish and invertebrates

• Entanglement: frequently reported for 136 marine species

Ecological impacts

• Transport of non endemic species in new habitats

(thereunder invasive species and algae with toxic blooms)

• Hardening of benthic substrate & smothering of benthic 

symbiotic communities

• 40 % increase since 1997– 280 publications,  

663 species – 76% in relation to plastics 

(CBD 2012)
@ S. Werner (UBA), S. de Wolf (EcoMare), P. Quint



Example Northern Fulmar – North Sea

• Small relative of Albatross

• Colonies e.g. in Ireland, Scandinavia, Iceland and Faeroes

• More than 95 Prozent dead found birds have plastics in their stomachs,

in average 31 pieces (0,3 gramm)

@J. van Franeker (IMARES), www.forthseabirdgroup.org



Impacts from microplastics 

Morphology of particles: fibres, fragments and granulates

Size 1.6 µm - 5 mm: Large micro-plastics: 1-5 mm and small micro-plastics : < 

1mm (EU TG ML)

Northwest Mediterranean: Ratio mesozooplancton to microplastics 2:1 

North-Pacific Gyre: Ratio mesozooplancton to microplastics 1:6

Ubiquitous pelagic and benthic distribution: bio-available for organisms at the 

@www.bund.net

Ubiquitous pelagic and benthic distribution: bio-available for organisms at the 

basis of the marine food web, who ingest randomly and are therefore 

particularly affected, e.g. planctonic organisms and commercially exploited fish 

species in their larval state , ingestion reported for more than 250 species in all 

marine compartments, e.g.:

@ C. Laforsch, 

Universität Bayreuth



Risks

Many polymers are inert, but:

• Mechanical injuries in digestive tract remain an issue

• Additives can be toxic or hormonal effective

• Persistent organic pollutants (POPs) can absorbe on the surface and
potentially be ingested by marine organisms in an increased dosage

• Plastics are a potential vector for invasive species and pathogenes

@ Zan Dubin

• Plastics are a potential vector for invasive species and pathogenes

@ Rochman et al., 2013



Findings of plastics in freshwater systems 

Eriksen, M. et al. (2013) – Neuston samples  

„Great Lakes“: Average of 43.000 microplastic 

partikel per km²

Free, C.M. et al. (2014) – High pollution with 

microplastics in large remoted mountain lake

Moore et al. (2011) Los Angeles basin: 

introduction of 2 billions plastic particles in introduction of 2 billions plastic particles in 

three days from two river mouthes

Lechner et al. (2014) Danube river: in average 

317 plastic particles and 275 fish larvae per 

1000 m³ water, daily input of 4,2 tonnes 

plastics in the Black Sea 

@ Eriksen et al. 2013, Lechner et al. 2014)



2020 

GES to be 

achieved2016
Implementation of 
programmes of 
measures

Time

2010
Translation into 
national law

July 2014
Start of monitoring 
programmes

Timeline MSFD

Juli 2012
Initial assessment 
Determination of GES
& Establishment of environmental
Targets and indicators

July 2008
Directive comes 
into force

2015
Development of 
programmes of measures

2018
Follow-up 
assessment



Descriptor 10 – Marine Litter



Beach

• Beach litter monitoring (macro/meso)

Sea surface and water column

• Ship-based and airial surveys

• Pelagic trawls

• Fulmars 

Sea floor

• SCUBA-Surveys for shallow waters

Bottom trawl-surveys

Monitoring

• Bottom trawl-surveys

• Submersibles

Microlitter

• Micro particles in sediments

• Continuous plancton recorder

• Microplastics in invertebrates

Biological impacs

• Ingestion: seabirds, fish (pelagic/benthic), sea turtles 

• Entanglement: Plastics as nisting material in birds breeding colonies and

associated mortality rates



International Conference on Prevention and Management 

of Marine Litter in European Seas

Conference partner:

Venue and timing : Berlin, Abion Spreebogen Waterside Hotel, 

10.-12. April 2013

Organisation Committee: UBA (for BMU), European Commission 

DG ENV/D2, Regional Seas Conventions (RSCs), Consultants InterSusDG ENV/D2, Regional Seas Conventions (RSCs), Consultants InterSus

& Fresh Thoughts  

200 participants: RSCs, MS, EC, UNEP, NOAA, national authorities, 

NGOs, industry, science  

Conference web page: includes database on measures to combat 

marine litter: 

www.marine-litter-conference-berlin.info

(still online )



Aims 

Marine litter = global pressure for the marine 

environment, international cooperation required

Initiation/further development of regional action

plans (RAPs): to prevent further inputs from land- and sea-based

sources and to reduce present marine litter

European contribution to the Honolulu Strategy European contribution to the Honolulu Strategy 

(global action plan to combat ML initiated by UNEP 

and NOAA) & Rio+20 (“significant reduction of marine

litter until 2025)

To share initiatives/best practices and commitments to combat 

marine litter also in support of EU MS in development and

coherent implementation of their programs of measures  in 

2015/16



Role: Joint information basis for all discussions

Several commenting rounds by RSCs (OSPAR, HELCOM, MEDPOL, 

Black Sea Commission) 

Structure

� Review ecological impacts

� Regional evaluation on sources, amounts, 

Issue paper 

� Regional evaluation on sources, amounts, 

materials, items and composition of ML

� Guiding principles, section on targets

� Legal framework (global, european, regional) 

� Chapter 5: stepwise procedure for development

of RAPs ML – common understanding on 

regional sources/pathways, operational targets,

measures required and data gaps

� Annex I & II: measures, initiatives

@ Z. Livnat



OSPAR breakout groups – top 10 measures

Prevention (I) Prevention (II) Law/Enforcement Removal

Improved waste 
management, including 
increased recycling rates 
and phasing out 
landfilling (of PW) 

Deposit refund systems 
for specific items, e.g. 
drink container, nets 

Harmonised fee system for
PRF 
–E.g. compulsory 
implementation of no-special-
fee-system 

Fishing for litter

Ban/tax on single use 
bags (or other items) 
–Taxes into

Education and outreach 
(all sectors) 

Incentives for responsible 
behaviour (land and sea 
based)/Disincentive for –Taxes into

environmental fund
based)/Disincentive for 
littering 

Elimination/Change of 
certain products on 
market 
–Sustainable production 
and extended producer 
responsibility 
–Lifecycle analysis for 
new 
materials/items/activities 
should include ML 

Increased knowledge
–Riverine litter
–microplastics
sed knowledge

Enforcement and control of 
international legislation 
–All sectors
–Shipping: Port State Control, 
Coastguard 



The message from Berlin



Thank you for your attention!

@ J.v. Franeker (IMARES)


