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Approximately 80 % of marine litter comes from land2, and coastal zones 
are especially vulnerable to pollution. Much of it ends up on our beaches, 
washed in with the waves and tides, much sinks to the seafloor as well, 
and some is eaten by marine animals mistaking it for food. In the past 
fifty years, large quantities of litter have accumulated across all parts of 
our oceans. It is present in all marine habitats, from densely populated 
regions to remote points far from human activities3, from beaches and 
shallow waters down to the deep sea4. 

Marine litter comprises any solid material that has found its way into 
the marine environment – whether via transportation by rivers, drainage 
overflow and sewage systems, by wind or through deliberate disposal. 
Marine litter is not simply an aesthetic problem; it has far reaching im-
pacts on the marine environment: 

Did you know that up to 12.7 million tons of litter 1 enter 
the ocean every year?

Where does all that litter come from? Where does it go?

marine plastic 
pollution 
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–	 many marine animals, especially turtles, birds and fish5, mistake litter 	
	 for food and ingest it
–	 entanglement in derelict fishing gear or beverage holders is also a se-	
	 rious threat, particularly for marine mammals, sea turtles and birds, 	
	 but also for benthic organisms such as corals6

–	 floating litter facilitates the transfer of alien marine species to new 	
	 habitats7

Although the type of litter found in the world‘s oceans 
is highly diverse, plastics are by far the most abundant 
material recorded4. 

Plastic Grocery Bag
10 –20 years

Cotton Shirt
2 –5 months

Aluminium Can
200 years

Cigarette Butt
1 – 5 years

Paper Towel
2 – 4 weeks

Disposable Diaper
450 years

Plastic Beverage Holder
400 years

Photo-degradable
Beverage Holder

6 months

Tin Can
50 years

Plastic Bottle
450 years

Plywood
1–3 years

Cardboard Box
2 months

Fishing Line
600 years

Foamed Buoy
50 years

Wool socks
1 – 5 years

Newspaper
6 months

Styrofoam Cup
50 years

Apple Core
2 months

Waxed Carton
3 months

Glass Bottle
undetermined

Source: NOAA (National Oceanic and Atmospheric Administrations US. / Woods Hole Sea Grant, US)

HOW LONG UNTIL IT‘S GONE?
Estimated decomposition rates of common marine debris items

Plastics, which are synthetic polymers, 
are still one of the most widely used 
and versatile materials in the world8. 
The global production of plastic in 2013 
amounted to 299 million tons9. Plas- 
tics are light-weight, highly durable, 
strong and cheap6. These properties 
make them suitable to manufacture 
a wide range of products6, but also 
particularly problematic. They are not 
biodegradable. Under the influence 
of solar UV radiation, however, plas-
tics fragment into small particles, so-
called microplastic 14, and thus persist 
indefinitely, leading to a progressive 
rise in quantities found in the marine 

environment. Plastics are a source of toxic chemicals that can be lethal 
to marine organisms10, especially when ingested. Marine plastic pollution 
is therefore one of the most serious emerging threats to the health of 
oceans11 and is now considered a major hazard to marine life and hu-
mankind, whose welfare is closely linked with ocean health12. 

Key types of marine plastic pollution include:

–	 packaging-related litter						    
–	 fishing and shipping-related litter					   
–	 sewage-related litter (sanitary items, cotton buds, wet wipes, etc.)	
–	 micro- and nanoplastics (including industrial pellets, fragmented 	
	 plastics, synthetic clothing fibres and microplastics from personal care 	
	 products)

Because 70 % of all plastics are known to eventually sink, it is suspected 
that ever increasing volumes of plastic items are accumulating in seabed 
sediments14. 

Floating marine plastic litter is currently forming five 
enormous garbage patches in the world oceans 13.
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Microplastic is defined as plastic particles in the size range of 1 nm to 
<5 mm15. For instance, microplastic ingestion has been recorded in a 
variety of marine organisms, such as worms, mussels, sea cucumbers 
and plankton17, resulting in physiological disorders.

The personal care and cosmetics market is where to date hundreds of 
products containing microplastics originate. They include facial scrubs, 

Scientists currently focus on microplastics more than 
plastics as they tend to pose a greater threat to marine 
organisms and are responsible for increasing changes 
in ecosystems at alarming rate globally 16. 

POLLUTION POTENTIAL OF THE OCEANS THROUGH PLASTIC WASTE

42,215,2 16,7 

9,1 
6,9

1,2

51% 49%

2% 98%

69% 31%

5% 95%

13% 87%

2% 98%

South Pacific 

South Atlantic 

North Pacific 

North Atlantic 

Indian Ocean

  

 

Million tons plastic 
waste incurred on the 
respective continents

x 
Plastic waste, improperly disposed 

 Plastic waste via garbage manage-
ment disposed 

Garbage patch

Source: BMBF (Federal Ministry of Education and Research, Germany)

toothpastes or beauty products. Microplastics are not caught by waste 
water treatment processes and can thus freely enter the oceans18.
Chemicals from the plastics can then leach into marine organisms and 
bio-accumulate in the food chain19. This is a significant issue for the com- 
mercial seafood industries and human health as many species consumed 
have been shown to ingest microplastics20.
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Owing to its favourable location on the Weser River and North Sea and 
its long history as a Hanseatic trading power, Bremen has become an im-
portant location in both Germany and around the world for the maritime 
economy and marine sciences.

Scientists and civil society actors address the issue of marine plastic pol- 
lution in various ways. The following pages will give an overview on on-
going research and other activities in the Bremen region that contribute 
to a better understanding of the consequences of marine littering.

In terms of its geography, economy and its culture, the 
Bremen region is closely tied with the sea. 

bremen

highlights on marine pollution research in 
the federal state of bremen

carolin müller, leibniz centre for marine tropical research (zmt), 
ecology department, working group fisheries biology

“Although marine plastic pollution nowadays has become the focus of 
public and scientific attention, thorough assessments of direct or indi-
rect impacts on organisms remain inconsistent. Current studies rarely 
deal with the effects of marine pollution on early life stages of marine 
organisms, or the high variability of environmental conditions in coastal 
ecosystems. Juvenile fish have a high potential to ingest microplastic 
particles, which in the course may affect them not only mechanically, but 
may also inhibit crucial physiological processes. Therefore the aim of my 
research is to investigate the degree and variability of microplastic pollu-
tion in juvenile fish in coastal waters off Mauritius and Senegal, along 
with different habitat quality parameters.” 

bremen

I will measure the uptake of microplastics by fish lar-
vae and juvenile fish and evaluate the effects on their 
survival and growth.”

“

www.leibniz-zmt.de
https://www.bremen.de/
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roger spranz, leibniz centre for marine tropical research, 
social sciences department, working group institutional and 
behavioural economics

Indonesia is the second largest contributor to the plastic waste problem 
in the oceans after China. Up to 10 million plastic bags are consumed 
there every day. In 2016, Roger Spranz and his friends founded the “Mak- 
ing Oceans Plastic Free“ initiative to help at least stemming the flood of 
rubbish into the sea. They developed “Tasini“, reusable shopping bags in 
a container shaped like marine animals that can be easily attached to a 
key chain. 

“We are therefore convinced that one single of these shopping bags can 
replace up to 400 plastic bags a year when used regularly. We designed 
Tasini as marine animals to promote awareness of the ecosystems we 
want to protect. The holistic approach of the Tasini concept tackles the 
most crucial factors in breaking the plastic bag habit. Additionally, the 
fabric for the reusable bags is made from recycled plastic waste, which 
will help to reduce plastic pollution and increase recycling incentives.”

Nothing that we use for 5 minutes should pollute our 
oceans for 500 years.”

“

davi castro tavares, leibniz centre for marine tropical research, 
theoretical ecology and modelling department, working group 
systems ecology

“Me and my colleagues from the Systems Ecology Group (ZMT) analysed 
carcasses of seabirds, found stranded along the Brazilian coast between 
2010 and 2013, for the presence of marine debris21.

The incidence of marine litter was higher in birds 
feeding predominantly at intermediate (3– 6 m) 
and deep (20 – 100 m) waters than those feeding at 
surface (< 2 m). These results suggest that studying 
the presence of marine litter in organisms mainly 
feeding at the ocean surface provides a limited view

highlights on marine pollution research in the federal state of bremen

We found ingested plastic particles, including nylon 
lines, in more than half of the birds that we analysed.”

“

www.leibniz-zmt.de
https://makingoceansplasticfree.com/
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about the risks that this
form of pollution has on 
marine life and highlight
the ubiquitous and three-
dimensional distribution 
of plastic in the oceans.”

anna feuring and sonia bejarano, leibniz centre for marine tropical 
research (zmt), ecology department, reef studies working group

“We are starting an experiment to film up close how coral polyps res-
pond to different types of microplastics. With a specially-equipped video 
camera we will be able to document whether corals ingest or reject the 
different particles, and how much stress does microplastic pollution 
cause to healthy and not-so healthy coral colonies.”  

bremen

We will experiment with microplastic particles of the 
size range that are present in e.g. cosmetics, and our 
findings will help us understand the consequences of 
overusing microplastics in our everyday lives.”

“

gunnar gerdts, shelf sea systems ecology, alfred wegener institute, 
helmholtz centre for polar and marine research (awi)

The new project PLAWES –  jointly coordinated by the Alfred Wegener 
Institute, Helmholtz Centre for Polar and Marine Research (AWI) and the 
University of Bayreuth – is the first to approach the problem from a ho-
listic perspective. In the model region Weser- Wadden Sea National Park 
the participating researchers will analyse how microplastics make their 
way from land to sea, which input and transport routes are involved (and 
to which extent), and what risks this contamination poses for various 
ecosystems. The outcomes of the PLAWES project will then provide the 
basis for strategy recommendations for the government, industry and 
civil society, and for effective nature conservation and health protection 
measures, but also for new environmental education concepts.

highlights on marine pollution research in the federal state of bremen

Marine littering and microplastic contamination of the 
North Sea and the Wadden Sea National Park via the 
Weser River or the port is of great concern.

http://www.leibniz-zmt.de/de/
http://www.leibniz-zmt.de/de/
https://www.awi.de/
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highlights of marine pollution awareness 
raising in the federal state of bremen 

marum schoollab

MARUM Schoollab is initiated by the research faculty MARUM -Center 
for Marine Environmental Sciences and the University of Bremen. 

School classes visit MARUM and work just as scientists would do on 
board of a research vessel, e.g. taking samples, measuring parameters 
of interest, and logging the results. Afterwards the results are made 
visible in the so-called scientific graffiti. Student teams of four develop 
a story and the design of the sprayed picture to illustrate their scientific 
results. They produce stencils for the main results, arrange them on a 
canvas or a wall and spray their story about e.g. climate change or ma-
rine pollution.

Its main focus is the creation of awareness for envi-
ronmental issues among schoolchildren. 

litterbase – alfred wegener institute, helmholtz centre for polar 
and marine research (awi)

The growing research on marine litter has substantially increased our 
knowledge of the amount and composition of litter as well as its im-
pacts on the marine environment, aquatic life and people. However, the 
sheer number of studies scattered all around the globe has rendered this 
topic increasingly intangible making it difficult for policy makers, public 
authorities, media and the general public to unearth important informa-
tion needed to address the urgent questions. 

highlights of marine pollution awareness raising in the federal state of bremen 

LITTERBASE, an online portal hosted by the AWI sum-
marises results from more than 1500 scientific studies 
in comprehensive maps and graphs and opens scienti-
fic knowledge on marine litter to the public.

https://www.awi.de/
https://www.marum.de/MARUM-UNISchullabor-ALT.html
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klimahaus® bremerhaven 8°ost

Within the Klimahaus® Bremerhaven exhibition “Alaska“, plastic waste is 
displayed that has been collected by NABU (Nature and Biodiversity Con-
servation Union) on the Weser River in Bremen and by BUND – Friends of 
the Earth Germany at Container Terminal 4 in Bremerhaven. The central
element of the exhibit is a whale fluke. 

Klimahaus® Bremerhaven further-
more cooperates with the Department 
of Industrial Design of the University
of Applied Sciences in Magdeburg- 
Stendal to jointly conceive the special 
exhibition “Ocean Plastic“. From col-
lected and remelted marine plastic 
waste, design objects were produced 
by students, such as spectacle frames, 
shoe heels or jewellery.

By showing a whale diving in this sea of plastic, we aim 
to raise the awareness for the issue of marine litter and 
its impacts on marine wildlife. 

bund bremen – friends of the earth germany

It is time for action and time to reduce  the input of plastic into the ma-
rine environment drastically. Although there is still a distance of about 
100 km from Bremen to the North Sea, there is also litter from Bremen
floating off our coast. The Weser River acts as a conveyor belt, and care-
lessly discarded candy papers and plastics of various sources are trans-
ported into the North Sea within a few days. The BUND is active in vari-

ous districts of Bremen with its 
information and networking activ-
ities to increase the awareness for 
this issue. Since a couple of years, a 
specific campaign within “Bremen 
Clears Up“ (“Bremen räumt auf”) 
puts the issue of waterway littering 
on the agenda. For this we foster
public clean-up campaigns, where
garbage is collected at the Weser 
River banks. Beyond that we organ-
ize environmental education activi-
ties and give talks on marine litter 
for example in schools to bring 
across the key message: rethink, 
reduce, reuse, recycle.  

highlights of marine pollution awareness raising in the federal state of bremen 

To tackle the issue of marine litter, every individual 
needs to think about his or her own behaviour

https://www.klimahaus-bremerhaven.de/
https://www.bund-bremen.net/
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But already since 2010, the two cities have been working on a municipal 
development partnership for climate and resource protection and are 
also exchanging ideas at the administrative level, e.g. with activities in 
the field of environmental education or the activities for adaptation to 
climate change. 

Durban is a pioneer in southern Africa when it comes to projects and 
concepts for adapting to climate change and youth empowerment. A 
large number of actors and institutions are involved in other civil soci-
ety projects. 

Since 2011, Durban and Bremen are twin towns.

durban

the south african association for marine biological research 
(saambr)

(i) the Oceanographic Research Institute, a leading marine science re- 
search institute in the Western Indian Ocean Region, (ii) uShaka Sea 
World, Africa’s largest world class, conservation-oriented aquarium 
and (iii) uShaka Sea World Education, a leading marine conservation 
education centre in Africa. In 2004 SAAMBR became the cornerstone 
of uShaka Marine World in Durban.

When two ships collided in the Durban Harbour during a major storm in 
October 2017, releasing approximately 49 tons of plastic pellets into the 
oceans, the SAAMBR team launched an awareness and action campaign 
that has prompted one of the largest coastal plastic clean-up efforts in 
South Africa’s history. 

durban

SAAMBR, founded in 1951, contributes to the conser-
vation of marine and coastal resources in the Western 
Indian Ocean by operating three integrally linked di-
visions: 

https://www.saambr.org.za/
http://www.durban.gov.za/Pages/default.aspx
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It is now apparent that the spill is an unprecedented environmental 
disaster, with the so-called nurdles still appearing on beaches and estu-
aries along the entire South African coastline. SAAMBR, together with 
WILDOCEANS, South Africa’s Department of Environmental Affairs and 
the KwaZulu-Natal Waste Network have joined forces to direct the cle-
an-up efforts that will continue for many more months.

wildoceans

WILDOCEANS is the marine programme of South Africa’s leading en-
vironmental non-profit organisation, the WILDTRUST. Its conservation, 
research and socio-economic activities are focussed on building science 
capacity, creating awareness of threats to the oceans, encouraging citi-
zen science participation, increasing protection of the marine environ-

ment, and promoting 
sustainable resource use 
and resilience of coastal 
communities.  One ex-
ample is the BLUE CREW 
project that supports a 
group of female entre-
preneurs, based in local 
communities adjacent to 
coastal environments.

Through the collection of recyclable material washed 
up on beaches, and in mangroves and estuaries, these 
teams are able to generate revenue for themselves and 
their teams of assistants. 

The recyclable material is traded through the WILDLANDS’ Recycling for 
Life programme, thus generating revenue through the cleaning of these 
critical ecosystems. Awareness of environmental pollution is built into 
the programme to ensure that an understanding of coastal ecosystems 
and their associated benefits is developed. This is combined with basic 
business training to ensure a strong understanding of the model leading 
to improved sustainability of the teams.

https://www.saambr.org.za/
http://wildlands.co.za/
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bremen durban marine environmental 
education network

In 2018, the Free Hanseatic City of Bremen launched a new project 
on marine conservation as part of the long-term climate partnership 
between Bremen and the South African city of Durban. The aim of the
current project “Bremen-Durban Network for Marine Environmen-
tal Education“ is to provide students and teachers with comprehen-
sive knowledge on the subject of marine pollution.

The “Bremen-Durban Network for Marine Environmental Education“ 
focuses in particular on marine pollution caused by plastic waste and 
the input of nutrients and pollutants. Only by raising awareness for 
the importance of oceans and coasts for human wellbeing, sustain-
able environmental protection and use of resources will be achieved.

The United Nation’s Sustainable Development Goals (SDGs) for the 
improvement of people‘s living conditions and the protection of the 
Earth serve as a guideline to this program: SDG 4 “Quality Education“ 
is the basis for improving people‘s lives and sustainable development. 
SDG 14 “Life below water“ includes, inter alia, the reduction of marine 
pollution. SDG 17 “Partnerships for the Goals“ focuses on global co-
operation to promote sustainable development.

reduce your use of single-use plastics:  
Single-use plastics include plastic bags, water bottles, straws, cups, uten-
sils, dry cleaning bags, take-away containers, and any other plastic items 
that are used once and then discarded. Refuse any single-use plastics 
that you do not need, and carry with you reusable shopping bags, coffee 
cups, bottles, food containers etc. 

recycle: 
When using single-use (and other) plastics that can be recycled, always 
be sure to recycle them. This helps keep them out of the ocean and re- 
duces the amount of “new” plastic in circulation. 

avoid microbeads:
Tiny plastic particles, called “microbeads,” have become a growing source 
of ocean plastic pollution in recent years. Microbeads are found in some 
face scrubs, toothpastes, and body washes, and they readily enter our 
oceans and waterways through our sewage systems, and affect hund-
reds of marine species. Avoid products containing plastic microbeads by 
looking for “polyethylene” and “polypropylene” on the ingredient labels 
of your cosmetic products.

participate in a beach or river clean-up: 
Help remove plastics from the ocean and prevent them from getting 
there in the first place by participating in, or organising, a clean-up of 
your local beach or river. This is one of the most direct and rewarding 
ways to fight ocean plastic pollution. 

spread the word: 
Stay informed on issues related to plastic pollution and help make others 
aware of the problem. Tell your friends and family about how they can be 
part of the solution.

support bans: 
Many municipalities around the world have enacted bans on single use 
plastic bags, takeout containers, and bottles. You can support the adop-
tion of such policies in your community.

and what could you do?

http://www.un.org/sustainabledevelopment/sustainable-development-goals/
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educational material in english

•	 Marine Debris Toolkit for Educators (NOAA Marine Debris Program): 		
	 https://marinedebris.noaa.gov/curricula/marine-debris-monitoring-tool
	 kit-educators
•	 Marine Pollution - Coastcare Series, 2F (South African Association of Marine 	
	 Biological Research): https://www.saambr.org.za/education/
•	 Educational curricula, media and quick tools (Plastic Pollution Coalition):
	 https://plasticpollutioncoalition.zendesk.com/hc/en-us/categories/202673118- 	
	 Education
•	 Talking Trash & Taking Action: outreach and education material by The Ocean 	
	 Conservancy in collaboration with NOAA Marine Debris Program: 
	 https://oceanconservancy.org/trash-free-seas/outreach-education/
•	 Plastics in the Water Column (Monterey Bay Aquarium Foundation) :
	 http://www.montereybayaquarium.org/-/m/pdf/education/curriculum/
	 aquarium-6-8-plastics-in-thewater-column.pdf
•	 Plastics: Reduce Use or Recycle? (Monterey Bay Aquarium Foundation):
	 http://www.montereybayaquarium.org/-/m/pdf/education/curriculum/
	 aquarium-6-8-plastics-reduce-use-recycle-ngss.pdf
•	 Plastics Use Audit (Monterey Bay Aquarium Foundation): 
	 http://www.montereybayaquarium.org/-/m/pdf/education/curriculum/
	 aquarium-6-12-plastic-use-audit-ngss.pdf
•	 Be a scientist (Monterey Bay Aquarium Foundation): 
	 http://www.montereybayaquarium.org/-/m/pdf/education/curriculum/
	 aquarium-6-12-be-a-scientist.pdf
•	 Plastic Free Curriculum: https://www.plasticfreecurriculum.org/

educational material in german

•	Marine Litter for teaching primary school level (Greenpeace):  
	 https://www.greenpeace.de/bildungsmaterialien/ergaenzungsblatt-plastik
	 muell-im-meer
•	PlasticSchool (IOW and Deutsches Meeresmuseum): https://plasticschool.de/
•	Piwi und die Plastiksuppe (Project Blue Sea): 
	 http://www.piwipedia.de/index.html

•	Plastic – it’s not fantastic... (BUND):
	 https://www.bund.net/service/publikationen/detail/publication/plastic-its-not- 	
	 fantastic/
•	Cluster of Excellence Future Ocean: Expedition Boxes are available for teachers 	
	 and can be borrowed free of charge for project work for marine biology, marine 	
	 chemistry and physics: 
	 http://www.futureocean.org/en/schulprogramme/expeditionskisten.php
•	Handreichung für Lehrerinnen und Lehrer zum Thema Meeresschutz (BUND 	
	 Bremen): https://www.bund-bremen.net/meere-schuetzen/

inspiring projects:

•	 Last Straw Project, South Africa: http://www.laststrawproject.com/
•	 Litterbase, online portal: http://litterbase.awi.de/
•	 Making Ocean Plastic Free, Indonesia: https://makingoceansplasticfree.com/
•	 Ocean Sole, Kenya: http://oceansole.co.ke/

smartphone apps:

		  Marine Debris Tracker (NOAA and SEA-MDI):
		  http://www.marinedebris.engr.uga.edu/

		  Marine Litter Watch (European Environment Agency):		
		  https://www.eea.europa.eu/mobile/apps#marine-litter-watch

		  Beat the Microbeads: http://www.beatthemicrobead.org/

		  My little plastic footprint (Plastic Soup Foundation):
		  https://www.plasticsoupfoundation.org/en/psf-in-action/plastic- 	
		  footprint-2/

		  Clean Swell (Ocean Conservancy): 
		  https://oceanconservancy.org/trash-free-seas/international- 	
		  coastal- cleanup/cleanswell/

		

https://marinedebris.noaa.gov/sites/default/files/publications-files/MarineDebrisMonitoringToolkitForEducators.pdf
http://www.montereybayaquarium.org/-/m/pdf/education/curriculum/aquarium-6-12-be-a-scientist.pdf
http://www.montereybayaquarium.org/-/m/pdf/education/curriculum/aquarium-6-8-plastics-in-thewater-column.pdf
http://www.montereybayaquarium.org/-/m/pdf/education/curriculum/aquarium-6-8-plastics-reduce-use-recycle-ngss.pdf
http://www.montereybayaquarium.org/-/m/pdf/education/curriculum/aquarium-6-12-plastic-use-audit-ngss.pdf
https://www.greenpeace.de/bildungsmaterialien/ergaenzungsblatt-plastikmuell-im-meer
https://www.bund.net/service/publikationen/detail/publication/plastic-its-not-fantastic/
https://www.thelaststrawproject.com/
http://www.marinedebris.engr.uga.edu/
https://www.eea.europa.eu/mobile/apps#marine-litter-watch
http://www.beatthemicrobead.org/
https://www.plasticsoupfoundation.org/en/psf-in-action/plastic-footprint-2/
https://oceanconservancy.org/trash-free-seas/international-coastal- cleanup/cleanswell/
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	 	 Dive against DebrisTM (PADI Project Aware), available in English and 	
	 	 German: https://www.projectaware.org/diveagainstdebris

	 	 Beach Explorer (Schutzstation Wattenmeer), available in English 	
	 	 and German, including educational material: 
	 	 https://www.beachexplorer.org/en/

documentaries

•	 Bag it – is your life too plastic? (2010): 	
	 Where do the bags and other plastics end up, and at what cost to our environ-	
	 ment, marine life and human health? Bag It follows “everyman“ Jeb Berrier as 	
	 he navigates our plastic world. Award-winning documentary, educational mate-	
	 rial available at http://www.bagitmovie.com/for_educators.html
•	 A Plastic Ocean (2017): 
	 An international team of scientists and activists set off on an expedition around 	
	 the world to learn about marine plastic pollution. Award-winning documentary,
 	 available on Netflix / Amazon; with educational supplement available at 
	 https://www.plasticoceans.org/resources/

further resources:

•	 Clean Seas: http://www.cleanseas.org/
•	 African Waste Network: https://africanwastenetwork.org.za/
•	 Marine Litter Solutions: https://www.marinelittersolutions.com/
•	 Durbanites against Plastic Pollution: http://www.dpapp.org/
•	 International Wadden Sea School: http://www.iwss.org/

photo credits / sources

photo credits / sources

Front page: © Florian Biener | BUND (left)	 	 	 	 	
	 	 © SAAMBR (right)
Page 	 1: 	 © L. Hislop | GRID-Arendal 
Page 	 2:	 adapted from NOAA (National Oceanic and Atmospheric Administra- 	
	 	 tions), USA / Woods Hole Sea Grant, USA
Page 	 3: 	 © Claire Fackler, NOAA National Marine Sanctuaries, Marine Photo- 	
	 	 bank
Page 	 4: 	 adapted from BMBF (Federal Ministry of Education and Research, 
	 	 Germany)
Page 	 5: 	 © Steve Greenberg, Los Angeles, www.greenberg-art.com
Page 	 6: 	 © querbeet | istock 617372584
Page 	 7: 	 © Carolin Müller | ZMT
Page 	 8: 	 © Making Oceans Plastic Free
Page 	 9: 	 © Making Oceans Plastic Free (above)
 	 	 © Davi Castro Tavares | ZMT (below) 
Page 	10: 	 © Davi Castro Tavares | ZMT (above)
 	 	 © Pia Kegler | Sealutions (below)
Page 	11: 	 © Gunnar Gerdts | AWI
Page 	12: 	 © Martina Pätzold | marum
Page 	13: 	 © LITTERBASE | AWI
Page 	14: 	 © Jens Tanneberg | Klimahaus ® Bremerhaven 8°Ost
Page 	15: 	 © Anke Hofmeister 
Page 	16: 	 © filrom | istock 891523206
Page 	17: 	 © SAAMBR
Page 	18: 	 © Hanno Langenhoven | WILDOCEANS (above)
	 	 © Nomzamo Phungula | WILDOCEANS (below)
Page 	19: 	 © Jordan Milton | WILDOCEANS
Page 	21: 	 © Stephan Glinka | BUND



26 27
references

references

	
	 1.	Jambeck JR, Geyer R, Wilcox C, Siegler TR, Perryman M, Andrady A, Narayan R, 
		 Law KL. 2015. Plastic waste inputs from land into the ocean. Science, 347: 
	 	768–771. 
	 2.	Allsopp M, Walters A, Santillo D, P J. 2006. Plastic Debris in the World’s Oceans. 	
	 	Greenpeace: Amsterdam, Netherlands.
	 3.	Bergmann M, Wirzberger V, Krumpen T, Lorenz C, Primpke S, Tekman MB, 
		 Gerdts G. 2017. High quantities of microplastic in Arctic deep-sea sediments 	
	 	from the HAUSGARTEN observatory. Environmental Science and Technology, 51. 
	4.	Barnes DKA, Galgani F, Thompson RC, Barlaz M. 2009. Accumulation and frag-	
	 	mentation of plastic debris in global environments. Philosophical Transactions 	
		 of the Royal Society B: Biological Sciences, 364: 1985–1998. 
	 5.	Ryan PG. 2016. Ingestion of Plastics by Marine Organisms. In The Handbook of 	
		 Environmental Chemistry; Springer: Berlin, Heidelberg; 1 – 32.
	6.	Laist DW. 1997. Impacts of marine debris: entanglement of marine life in ma-
	 	rine debris including a comprehensive list of species with entanglement and 	
	 	ingestion records. In In Marine debris, sources, impacts, and solutions, M. CJ, B. RD
 	 	(eds.); Springer: New York; 99– 139.
	 7.	Barnes DKA, Milner P. 2005. Drifting plastic and its consequences for sessile 	
	 	organism dispersal in the Atlantic Ocean. Marine Biology, 146: 815– 825. 
	 8.	Cole M, Lindeque P, Halsband C, Galloway TS. 2011. Microplastics as contami-	
	 	nants in the marine environment: A review. Marine Pollution Bulletin, 62: 	
	 	2588 –2597. 
	9.	PlasticsEurope. 2014. Plastics – the Facts. Brussels.
	10.	Engler RE. 2012. The Complex Interaction between Marine Debris and Toxic 	
	 	Chemicals in the Ocean. Environmental Science & Technology, 46: 12302 – 12315. 	
	11.	Pham CK, Ramirez-Llodra E, Alt CHS, Amaro T, Bergmann M, Canals M, 
		 Company JB, Davies J, Duineveld G, Galgani F, Howell KL, Huvenne VAI, Isidro E,
  		 Jones DOB, Lastras G, Morato T, Gomes-Pereira JN, Purser A, Stewart H, Tojeira I,
 		 Tubau X, Van Rooij D, Tyler PA. 2014. Marine Litter Distribution and Density in 	
	 	European Seas, from the Shelves to Deep Basins. PLOS ONE, 9: e95839. 
	12.	UNEP. 2009. Marine Litter: a global challenge. UNEP: Nairobi; 232.
	13.	Hattam C, Hooper T, Gordes A, Sessa R (eds.). 2014. The youth guide to the ocean; 	
	 	FAO: Rome, Italy, Pages.
14.	Hammer J, Kraak MHS, Parsons JR. 2012. Plastics in the Marine Environment: 	
	 	The Dark Side of a Modern Gift. In Reviews of Environmental Contamination 	
		 and Toxicology, Whitacre DM (ed.); Springer New York: New York, NY; 1–44.
	

15.		 GESAMP. 2015. Sources, fate and effects of microplastics in the marine environ-	
	 	 ment: a global assessment. In GESAMP Reports & Studies Series, Kershaw PJ 	
	 	 (ed.): London, UK; 96.
	16.	 Ivar do Sul JA, Costa MF, Barletta M, Cysneiros FJA. 2013. Pelagic microplastics 	
	 	 around an archipelago of the Equatorial Atlantic. Marine Pollution Bulletin, 75: 	
	 	 305 –309. 
	17.	 Wright SL, Thompson RC, Galloway TS. 2013. The physical impacts of microplas- 	
	 	 tics on marine organisms: a review. Environ Pollut, 178: 483 – 492. 
	18.	Oluniyi Solomon O, Palanisami T. 2016. Microplastics in the Marine Environ-
	 	 ment: Current Status, Assessment Methodologies, Impacts and Solutions.
 	 	 Journal of Pollution Effects & Control, 4: 161. 
	19.	 Rochnan CM. 2015. The Complex Mixture, Fate and Toxicity of Chemicals Asso-	
	 	 ciated with Plastic Debris in the Marine Environment. In Marine Anthropogenic 	
		  Litter, Bergmann M, Gutow L, Klages M (eds.); Springer: Berlin; 117 – 140.
	20. 	Van Cauwenberghe L, Janssen CR. 2014. Microplastics in bivalves cultured for 	
	 	 human consumption. Environmental Pollution, 193: 65 – 70. 
	21.	 Tavares DC, de Moura JF, Merico A, Siciliano S. 2017. Incidence of marine de-
	 	 bris in seabirds feeding at different water depths. Mar Pollut Bull,119: 68–73. 



28
imprint

imprint

published by 
Leibniz Centre for Tropical Marine Research (ZMT) GmbH
Fahrenheitstr. 6, 28359 Bremen

for the
Free Hanseatic City of Bremen’s Authorized Representative for Federal 
and European Affairs

with financial support of the
Service Agency Communities in One World (SKEW), Engagement Global

editor: 
Dr. Valeria Bers

contributors: 
Dr. Sonia Bejarano (ZMT), Dr. Melanie Bergmann (AWI), Dr. Gunnar Gerdts 
(AWI), Dr. Jean Harris (WILDOCEANS), Dr. Judy Mann-Lang (SAAMBR), 
Carolin Müller (ZMT), Lauren van Nijkerk (WILDOCEANS), Jens Tanneberg 
(Klimahaus® Bremerhaven), Dr. Davi Castro Tavares (ZMT), Dr. Martina Pät-
zold (MARUM), Dr. Dorothea Seeger (BUND Bremen), Roger Spranz (ZMT)

layout/design
now [nau], kommunikative & visuelle Gestaltung, www.now-nau.de

http://www.leibniz-zmt.de/en/
https://www.bremen.eu/
https://www.bremen.de/
http://www.leibniz-zmt.de/en/
https://skew.engagement-global.de/home.html
https://skew.engagement-global.de/home.html
http://www.now-nau.de/



