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WHAT IS MARINE LITTER? 

Marine litter can be defined as any 
persistent manufactured or 
processed solid material that is 
discarded, disposed of or abandoned 
in the marine and coastal 
environment.  

It is generated due to intentional or 
accidental discharges, and can also 
enter the sea by rivers, draining or 
sewage systems or winds.  

It may be visible (macrolitter), hardly 
visible or even invisible 
(microlitter)... 
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WHERE DOES IT COME FROM? 

Land-based 
sources 

Sea-based sources 

 commercial fishing; 
 fisheries and aquaculture; 
 merchant and leisure shipping; 
 recreational shipping; 
 off-shore oil and gas platforms. 

 inappropriate waste disposal at households; 

 inadequate urban solid waste management at all 
stages: collection, transportation, treatment and 
final disposal; 

  discharge of untreated municipal sewage; 

 discharge of untreated runoff and storm waters; 

  discharge of inappropriately treated/untreated 
industrial waste. 

  tourism and recreational activities. Beach goers 
leave behind significant amounts of litter.  



LITTER IN FRESHWATER & MARINE 
ENVIRONMENT: A GROWING PROBLEM 
OF GLOBAL CONCERN 

Litter is a 
symptom of our 
unsustainable 

production and 
consumption 

patterns 

Environmental 

Economic 

Social 

Cultural 



FRAMING THE PROBLEM OF LITTER IN 
MARINE ENVIRONMENTS  – WHAT DO 
WE KNOW? 

 Marine litter is ubiquitous  in the coastal and marine environment and 
their abundance is increasing; 

 Plastics consistently rank as being the most abundant type of marine 
debris on a global scale; 

 Marine litter poses a threat to wildlife and ecosystems with impacts 
varying from entanglement and ingestion, to bio-accumulation and bio-
magnification of toxics either released from plastic items or adsorbed and 
accumulated on plastic particles; facilitation of introduction of invasive 
alien species; damages to benthic habitats and communities (e.g. through 
abrasion of coral reefs from fishing gear, disruption of colonies, reduced 
oxygenation or ‘smothering’ of communities)  

 Marine litter impacts ecosystem services, human livelihoods and 
wellbeing; 

 



THE EMERGING THREAT OF  
MICROPLASTICS 

 Their abundance is increasing; 
 They cannot be removed from the 

environment in significant quantities; 
 They are ingested by large variety of 

organisms, with potential adverse effects 
that vary from physical damage of their 
digestive tract to toxic effects from inherent 
contaminants leaching from microplastics, or 
extraneous pollutants, adhered to 
microplastics, facilitation of invasive alien 
species. 





 



 



KEY STEPS OF A SUCCESFUL PROBLEM 
SOLVING PROCESS OF PLASTICS & 
MICROPLASTICS | WHERE ARE WE 

 

 

• Identification of the problem 

  
• Understanding the problem 

  
• Identification  of possible solutions 

• Selection of the appropriate solutions  

• Putting solutions  into action 



KEY CHALLENGES & HINDRANCES THAT 
HAMPER DOWN THE EFFECTIVE CLOSURE OF 
THE PLASTIC LIFE CYCLE RELATED LOOPHOLES 

 The limited and fragmented understanding of the problem due to the lack 
of accurate, coherent, reliable and comparable scientific data; 

 The misconceptions and misunderstandings related to possible solutions, 
i.e. the case of bio-degradable or bio-based plastics, or end-of-pipe 
solutions like cleanups or the not viable option of microplastics removal 
from habitats ; 

 The reluctance of countries to commit themselves to reaching ambitious 
targets via comprehensive programmes of measures coupled with the 
weak enforcement of existing laws in most countries and inadequate 
implementation of measures due to poor administration, unfavourable 
budget allocation, weak technical capacity, etc; 

 The fact that litter is often considered as someone else’s problem, 
inhibiting coordinated, diversified and multi-level actions; 

 The poor exploitation of the full potential that litter initiatives and 
projects render for capitalization, replication and collective learning. 

 



Monitoring definition 

Monitoring – Long term, standardized 
measurement, observation, evaluation and 
reporting of the environment in order to define 
status and trends.  

 



 
FROM  OBSERVATIONS AND KNOWLEDGE 
TO CONCRETE ACTIONS TOWARDS 
SOLUTIONS  

Monitoring is an intermittent 
(regular or irregular) series of 
observations in time, carried out to 
show the extent of compliance with 
a formulated standard or degree of 
deviation from an expected norm.  

 

 For any monitoring programme, the 
objectives must be clearly stated, 
the methodology clearly defined 
and quality control implemented to 
ensure quality data.  



STANDARDIZED ML MONITORING | 
NOT YET THERE! 

In recent years, research efforts have significantly increased the 
knowledge on the issue of marine litter however the field as a whole 

has not adopted standardized monitoring procedures. 

 

 Within the frameworks of the MSFD and the Regional Seas Conventions 
considerable work is being carried out towards defining and/or 

establishing monitoring programmes which are coordinated, 
compatible, coherent, consistent and comparable. 



15 OVERVIEW OF SELECTED MONITORING 

Environ. 
matrice 

Method/ 
protocol 

Level of 
maturity 

Technical 
requir. 

Expertise 
needed 

Beach Visual/ collection HIGH LOW LOW/ MEDIUM 

Floating Visual HIGH LOW LOW/MEDIUM 

Sea-floor Diving MEDIUM MEDIUM MEDIUM 

Sea-floor Bottom-trawling 
MEDIUM/ 

HIGH 
LOW/ 

MEDIUM 
LOW/ MEDIUM 

Biota Fish (ingestion) LOW 
MEDIUM/ 

HIGH 
MEDIUM/ HIGH 

Method/ 
protocol 

Level of 
maturity 

Technical requir. 
Expertise 
needed 

Beach sediment LOW HIGH HIGH 

Sea surface & Riverine 
outflow 

Manta trawl 
MEDIUM 

MEDIUM/ 
HIGH 

MEDIUM 

Fish (ingestion) LOW 
MEDIUM/ 

HIGH 
MEDIUM/ 

HIGH 

M
A

C
R

O
 

M
IC

R
O

 



ML SIZE CLASSES 

Source: S. Lippiatt, S. Opfer, C Arthur. Marine Debris 
Monitoring and Assessment. NOAA Technical 
Memorandum NOS-OR&R-46, (2013). 



BEACH LITTER MONITORING 

Selection of survey sites 

 Having a minimum length of 100 m; 
 Low to moderate slope; 
 Clear access to sea; 
 Accessible to survey teams throughout the year; 
 Ideally the site should not be subject to cleaning 

activities; 
 Survey activities posing no threat to endangered or 

protected species. 

Frequency: 4 surveys/year (minimum) 
Surveys timing:  
 Autumn: mid Sep-mid Oct 
 Winter: mid Dec-mid Jan 
 Spring: Apr 
 Summer: mid Jun-mid Jul 

Frequency & timing of surveys 



 



COLLECTION & IDENTIFICATION OF 
LITTER ITEMS 

According to the ‘Master List’, 
 which consists of a set of over 200 items 

 
The ‘Master List’ was developed based on the categories of 
items used in a series of other programmes: 
Beach litter: UNEP, OSPAR, ICC, Slovenia 
Floating litter: HELMEPA, NOAA, ECOOCEAN 
For seabed: OSPAR/ICES & HELMEPA 
For micro-litter: CEFAS 

Size limits & classes of items to be surveyed 
 The are no upper size limits 
 A lower limit of 2.5 cm in the longest dimension 
 Plastic pellets (~0.5cm) will be collected separately 



ML MASTERLIST 





MONITORING OF LITTER IN BIOTA| 
PROTOCOL FOR LITTER INGESTION BY 
FISH 

Related marine compartments 
Pelagic & benthic feeding fish species  addressing 
litter in the water column and the seafloor  
 
Sample size 
At least 50 specimens per species and age group is 
recommended 

 



MONITORING OF LITTER IN 
BIOTA| PROTOCOL FOR LITTER 
INGESTION BY FISH 

Chemical treatment of stomachs 
10% KOH or H2O2 at ambient temperature 

 
Macro- vs micro litter 

An 1mm sieve is used to separate micro-litter with dimensions smaller 
than 1mm and the fraction passing the sieve may then be used for 

micro-litter analysis. 
 

Data reported 
Incidence (% investigated stomachs containing litter) 

Abundance by number (average number of items per individual) 
Abundance by mass (weight in grams) 

 



PARTICIPATORY SCIENCE & ML 
 

NGOs/volunteers 
provide crucial inputs 

to filling in the ML 
data gaps 
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AGGREGATED RESULTS FOR BEACH LITTER 



 

THE WAY FORWARD:  
CONCRETE ACTIONS NEEDED TO TACKLE 
THE ISSUE OF SOLID WASTE  BASED ON 
PRINCIPLES 
 
 

The Precautionary Principle 

The Polluter-Pays Principle 

The Prevention at Source Principle 

The Ecosystem based Approach 

The Principle of Public Participation 

The Principle of Integration 



In 2012, a campaign to ‘Beat the Micro Bead’ was started by the 
Plastic Soup Foundation and the North Sea Foundation. It has been 

highly successful, starting with a number of retail chains in the 
Netherlands committing to stop adding micro beads to their 

products by mid-2013. De Tuinen went even further by refusing to 
trade with any supplier that has plastic in any of its products from 1 

June 2013. These were followed by Unilever, one of the world’s 
largest consumer product companies, which decided in December 

2012 to phase out the use of plastic micro beads as a scrub material 
in all its personal care products by 2015. In May 2013 L’Oréal, 

Beiersdorf, Colgate-Palmolive followed suit. Colgate-Palmolive has 
indicated its products will go plastic free in Europe by the end of 

2013 and worldwide in 2014.   
 

‘Beat the Microbead’ campaign 



The 5Is… 

  
• Information 

  
• Integration 

  
• Innovation 

• Implementation 

• International collaboration 



KEEPING THE BENEFITS OF 
MATERIALS WITHOUT THE DEBRIS... 

 Over the past decade, increased scientific 
interest has produced an expanding 
knowledge base for plastics and microplastics 
pollution and with knowledge comes greater 
responsibility. 

We all need to take our share of responsibility 
and embrace a full systemic change towards a 
circular economy. After decades of ‘training’ 
ourselves and our societies on consuming 
more and throwing things away, we need to 
find innovative ways to do more with less; 
ways to move away from single-use and 
superfluous products; ways that will allow us 
to move up the waste hierarchy… 
 



ZERO WASTE SOCIETIES | A UTOPIA? 



Thank you! 
 

vlachogianni@mio-ecsde.org   
www.mio-ecsde.org   

 

For more than twenty years  
joining forces & building bridges  
in the Euro-Mediterranean area 
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