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MARINE DEBRIS

• UNEP (2009) – “any persistent, manufactured, processed or solid material
discarded, disposed of or abandoned in the marine environment.”

• UNEP (2005) – Marine debris consists of items that have been made or used by
people and deliberately discarded into the sea, rivers or on beaches; brought
indirectly to the sea with rivers, sewage, storm water r winds, accidentally lost,
including material lost at sea in bad weather (fishing gear, cargo); or deliberately
left by people on beaches and shores.

• Earliest reference of marine debris – 1984 Workshop on the Impacts and Fate of
Marine Debris (Shomura and Yoshida 1985)

• Workshop came from a 1982 request – Marine Mammal Commission to the
National Marine Fisheries Service to examine the impacts of marine debris.

Source: UNEP website and plastic-pollution.org



Types of Marine Debris

Most common materials that make up marine debris are:

a. Plastics

b. Glass

c. Metal

d. Paper

e. Rubber

f. Wood

g. Cloth

Others include: derelict fishing gear and abandoned and derelict vessels

Source: marinedebris.noaa.gov and UNEP website



Sources of Marine Debris

Land-based – blown, swept or
washed out to sea

• Littering, dumping and poor waste
management practices – intentional or
unintentional

• Storm water discharges – street litter
(cigarette butts and filters), medical
items (syringes), food packaging,
beverage containers tat may have been
washed down storm drains

• Extreme natural events – hurricanes,
tornadoes, tsunamis, land/mudslides

• Waste dumps on the coast or inland

• Riverine waste transport along rivers
and other inland waterways

Ocean-based – dumped, swept or
blown off vessels and stationary
platforms

• Fishing vessels – lost fishing gear
from commercial fishing vessels,
recreational boats and shore fishing
activities

• Stationary platforms – lost items
from offshore oil and gas platforms

• Cargo ships and other vessels – cargo
lost overboard

• Fish farming installations

• Military fleets and research vessels

Source: marinedebris.noaa.gov and UNEP website



PLASTICS

• Plastic makes up a vast majority of floating litter.

• “Plastic” is used to describe a collection of artificial or manmade compounds that
come out in different shapes and sizes

Acronym Full Name Common Example

PET (PETE) Polyethylene terephthalate Soda bottles

PES Polyester Polyester clothing

PE Polyethylene Plastic bags

HDPE High-density polyethylene Detergent bottles

PVC Polyvinyl Chloride Plumbing pipes

PP Polypropylene Drinking straws

PA Polyamide (aka Nylon) Toothbrushes

PS Polystyrene Take-out food containers

Source: marinedebris.noaa.gov/info/plastic.html

T
ab

le o
f ty

p
es o

f p
lastics



PLASTICS

• According to the Marine Conservancy, published estimated decomposition rates
of most plastics found at the coast are as follows:

i. Foamed plastic cups – 50 years

ii. Plastic beverage holder – 400 years

iii. Disposable diapers – 450 years

iv. Plastic bottle – 450 years

v. Fishing line – 600 years

• It is safe to say that every bit of plastic ever made by man is still in existence
today.

• Plastics break down until they cannot be seen by the naked eye. They do not
DISAPPEAR!

Source: marinedebris.noaa.gov
Plastic-pollution.org



PLASTICS

• United Nations Convention on the Law
of The Sea (UNCLOS) – Informal
Consultative process mandated by the
General Assembly to address the theme
of “marine debris, plastics and micro
plastics” at its 17th meeting (13-17 June
2016)

• First Global Integrated Marine
Assessment – Plastic debris in the
ocean, depending on size:

➢ above 5mm – macro plastic

➢ Less than 5mm – micro plastic

➢ Less than 100nm – nano plastic

• Primary micro plastics – plastic
particles that were initially produced in
that small size.

• Secondary micro plastics – continued
fragmentation of large plastics – occurs
by design or through weathering
degradation; mainly caused by solar
UV radiation and physical abrasion by
wind and waves, according to a Joint
Group of Experts on the Scientific
Aspects of Marine Environmental
Protection (GESAMP)

• Use of primary micro plastics in
different industries has attracted
increased attention since the 6th

meeting of the Informal Consultative
Process.

Source: UNCLOS and GESAMP



IMAGE SOURCES: plastic-pollution.org and marinedebris.noaa.gov



GYRES AND GARBAGE PATCHES OF THE WORLD

The world has 5 major gyres:

• Indian Ocean Gyre – Indian Ocean Garbage Patch

• North Atlantic Gyre – North Atlantic Garbage Patch, equal to the North Pacific
Garbage Patch

• North Pacific Gyre – Great Pacific Garbage Patch

• South Atlantic Gyre

• South Pacific Gyre

There is also the Mediterranean Sea Garbage Patch.

The largest garbage patch is the Great pacific Garbage Patch, also known as the
Pacific Trash Vortex.

Source: http://garbagepatch.net/greatpacificoceangarbagepatchfacts



Source:  http://www.bluebird-
electric.net/oceanography/Ocean_Plastic_International_Rescue/Ocean_Rescue_International_Pictures/Gyres
-Plastic-Ocean-Trash-Pacific-Indian_Atlantic-World-Map.jpg



PACIFIC GARBAGE PATCH - FACTS

• 7 million tons of weight

• Twice the size of Texas

• In the Great Pacific Ocean Gyre there
are 6 times more plastic than plankton,
which is the main food for many ocean
animals

• By estimation 80% of the plastic
originates from land; floating in rivers
to the ocean or blew by the wind into
the ocean

• The remaining 20% of the plastic
originates from oil platforms and ships

• According to scientists, it is the largest
plastic dump on earth; some plastic
patches are larger than waste dumps on
land

• Trash patches consist of 80 percent
plastic

• Scientific research from the Scripps
Institution of Oceanography in
California U.S. shows that 5 to 10% of
the fish contain small pieces of plastic.

Source: http://garbagepatch.net/greatpacificoceangarbagepatchfacts



IMPACT OF MARINE DEBRIS

• Ecological: entanglement, ingestion, habitat destruction, transport of chemicals
and food chain implications, introduction and spread of invasive species.

• Economic

• Social

• Human health and safety

Source: Honolulu Strategy and plastic-pollution.org



IMPACT OF MARINE DEBRIS

Economic: affects tourism, fishing industries, aquaculture producers, seafood 
industry, power stations and it is quite costly to remove marine debris.

Social: lowered intrinsic and social value of coastal and marine environment, that is, 
knowledge that quality coastal ecosystems exist (non-use value) and ability to use 
the coastal environments (option value) are reduced. 

Also affects aesthetic value – reduces beauty of the area and the property value as 
well.

Human and Health safety: navigational hazard – disabling boats, causing 
occupants to be stranded.

Danger to divers – entanglement.

On-shore hazards – cuts, abrasions, leading to infections, water pollution and 
ingestion of contaminated seafood; health risks and hazards.

Source: Honolulu Strategy



STRATEGIES and INITIATIVES – INTERNATIONAL, 
REGIONAL, LOCAL AND INDIVIDUAL

• Secretariat of the Pacific Regional Environment Programme (SPREP)

• Pacific Islands Regional Recycling Initiative Council (PIRRIC)

• Pacific Climate Change Centre – ready for action in 2018

• Honolulu Strategy – stop ocean pollution by 2030

• International Coastal Cleanup – world’s largest volunteer effort to clean up – September 17th

2016

• MARPOL

• Marine Strategy Framework Directive (MSR)

• Regional Seas Programme

• Mediterranean Action Plan (MAP)

• National Debris Monitoring Programme

Source: plastic-pollution.org, marinedebris.noaa.gov, NABU, SPREP, Honolulu Strategy, 
plasticgarbageproject.org



STRATEGIES and INITIATIVES – INTERNATIONAL, 
REGIONAL, LOCAL AND INDIVIDUAL

• NABU “Seas without Plastic” Project – 2010

• OSPAR – 1998- Combination of Oslo Convention (1972) and Paris Convention (1974)

• Algalita Marine Research Institute

• Ocean Conservancy

• National Oceanic and Atmospheric Administration (NOAA)

• UNEP

• The Ocean Clean Up

• UNEA 2 Convention

• Life Out of Plastic (LOOP) – Peru

• United Nations Convention on the Law of The Sea (UNCLOS)

Source: plastic-pollution.org, marinedebris.noaa.gov, NABU, SPREP, Honolulu Strategy, 
plasticgarbageproject.org
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Source: Adapted from Jamberck et al., 2015

Current (2010) and future (2025) prediction of plastic debris 
in PICs



RECYCLING SYSTEMS AND SOLUTIONS

Source: plasticgarbageproject.org

• Feedstock recycling – chemical and thermal processes; monomers, gases or oils
recovered. The raw materials can then be used for the production of new plastics,
for example, PET bottles.

Disadvantage – high amount of energy used

• Mechanical recycling – sorting, crushing, washing and processing into regrind.
Must use a single material unlike feedstock (mixture of different plastics). Can
only be used for technically less demanding secondary products.

• Energy recovery – plastic used to produce a substitute fuel. Used especially in
Switzerland’s cement works. Also happens in waste incineration plants in the
form of power production and heat utilization.



RECYCLING SYSTEMS AND SOLUTIONS

Source: plasticgarbageproject.org

• Down cycling – recycling of plastics in general. Reuse of material means a
reduction in the original quality. Regrind plastic used in less value products such
as park benches, watering cans and containers – mixing it with other materials –
new products created are eliminated from the cycle of pure materials.

• Upcycling – production of a new and more valuable product out of old things –
not an industrial form of processing but an alternative strategy employed by
designers and others, for instance, production of new satchels from old truck
tarpaulins, flower pots from yoghurt beakers. Its solutions harbor great creative
potential and produce an ecological and social profit.



Hierarchy of recycling options

WASTE 
REDUCTION

• Qualitative and Quantitative waste reduction

• Restriction on certain products and processes

PRE-
CONSUMER 
RECYCLING

• Industrial recycling at source within the production process

PRODUCT 
RE-USE

• Returnables

• Re-use and repair

• Refurbishment

PRIMARY 
RECOVERY

• Use of secondary materials to replace virgin raw materials

SECONDARY 
RECOVERY

• Use of calorific value of waste to produce refuse derived fuel, heat and electricity
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BENEFITS and RECOMMENDATIONS
It is important to rethink how we deal with plastics – new technology allows
efficient sorting. Switzerland – comprehensive and meaningful cost-benefit analysis
of implementation of recycling.

• Ecological viability – type of waste material collected.

• Economic viability – selective system of collecting plastics will probably cost
much the same as collection of PET, glass or aluminum.

• Technical viability – collected material being a single type.

Question: Can the garbage from the sea be introduced to the material cycle in the
future? Focus on bioplastics as an alternative; biodegradable plastics and “Bio” as a
Marketing Strategy.

Research topics such as:

• Production of truly biodegradable polymers that meet ASTM standards for
biodegradation in the marine environment.

Source: Honolulu Strategy



BENEFITS and RECOMMENDATIONS
• Research and Development of at-sea detection and removal protocols.

• Life-cycle analysis of waste management techniques to determine the most
appropriate conversion approach.

• Evaluation of the effectiveness of disposal technologies for marine debris

• evaluation of biodegradable plastic process outcomes and the relation to the
creation of micro plastics.

• Evaluation of measures to reduce gear loss and increase retrieval.

• Studies on fishing gear modifications that will reduce loss.

Source: Honolulu Strategy



Source: Greenpeace and http://sd.keepcalm-o-matic.co.uk/i/keep-calm-and-recycle-plastic-53.png
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