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Content

Introduction

Overview of marine litter, its sources, distribution,
and impacts on marine ecosystems.

Self-reflection

Evaluation
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Objective:
- To understand the sources and impacts of marine debris by
blue economy industries.

Learning Outcomes:

 Overview of marine litter, its sources, distribution, and
impacts on marine ecosystems.

* Introduction to the concept of the circular economy and its
relevance to addressing plastic pollution in the ocean.
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MARINE LITTER

items found on European beaches
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Plastics are the most common form of marine debris. They can come from a variety of land and ocean-based sources, enter the water in
many ways, and impact the ocean and Great Lakes. Once in the water, plastic debris never fully biodegrades (Credit: NOAA).
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B. Sea-based sources:
- Fishing industry
- Cargo residues
- Aquaculture activities
. Off-shore platforms residues
- OR any accidental discharge

= |Inadequate waste management
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o) The pathway by which plastic enters the world’s oceans gt

Estimates of global plastics entering the oceans from land-based sources in 2010 based on the pathway from primary production through to marine plastic inputs.

SUStalna B ll.l E Global primary plastic production:

HEIs stands for Higher Education Institutions 270 mi"ion tonnes per year

Global plastic waste:
275 million tonnes per year
It can exceed pnmary production In

a given year since it can incorporate
production from previous years.

Coastal plastic waste:
99.5 million tonnes per

This is the total of plastic waste generatad
by &l populations withun 50 kilometres of a
coastiing (therefore at risk of entenng the ccean).

Mismanaged coastal plastic Plastic in surface waters:
waste: 31.9 million tonnes per year 10,000s to 100,000s tonnes
This is the annual sum of inadequately managed and There is a wide range of estimates of the
littered plastic waste from coastal populations quantity of plastics in surface waters.
Inadequately managed waste is that which It remains unclear where the maiority of

IS stored in open or Insecure landilis plastic inputs end up — a large quantity
(and therefore at risk of leakage or loss) might accumulate at greater depths or on

Plastic inputs to the oceans: e seafioor
8 million tonnes per year
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Examples of plastic pollution in
Southeast Asia:

a) after rainfall under the bridge of Sungai Ciluar,
Bogor, Indonesia (photo credit: Muhammad
Reza Cordova);

b) in a mangrove forest in Carmen, Cebu,
Philippines (photo credit: University of San
Carlos, SEAMaP team);

c) in Rambut Island Wildlife Reserve, Jakarta Bay,
Indonesia (photo credit: Muhammad Reza
Cordova);

d) on a beach in Tanah Merah, Singapore (photo
credit: Tai Chong Toh);

e) on a coral reef in Paiton, East Java, Indonesia
during a coastal cleanup (photo credit: Ruly
Istaful Khasana); and

f) plastic bottles on the seafloor at Lazarus
Island, Singapore (photo credit: Our
Singapore Reef).

Source or further reading:
Omeyeret al.(2022)
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Map of Southeast Asia showing the principal ocean currents of the region and plastic emissions per country and river. The chloropleth
map represents total plastic emitted into the ocean (millions of tonnes per year), while the scatter plot (orange) shows the geospatial
distribution of the relative individual river emissions (tonnes per year). Global surface warm ocean currents are represented by the
thick red arrows. Regional surface currents of the Indonesia Through Flow affecting the dispersal of marine plastic litter are

Co-funded by . ) . o N
the European Union represented with thin grey arrows. Data on plastic emissions from Meijer et al. (2021). Omeyer et al. (2022)
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Distribution of litter types in different realms (1,426 publications)

X B
Litter and microplastic distribution -

« Litter quantities were taken from publications a

o The most commonly used units [items / km?; items /
km; items / m3] can be used to filter data. If possible,
other dimensions were standardised to these units to
allow comparison. The remaining units were not -~ 2
converted and are combined in “Other Unit / No 3
Value” and displayed by symbols of uniform size not v_

providing quantitative information

« If no litter quantity was given for a location (presence
data), it was included in “Other Unit / No Value”

« If quantities were presented in several dimensions
(e.g. weight and counts), items / km? was used

» A9th-root transfo ...

® Read more

Keywords

Marine litter, microplastics, marine debris, aquatic
debris, global distribution, plastic pollution, arctic,
antarctic, data visualisation, WebGlIS, GIS
References

Tekman, M.B., Gutow, L., Macario, A., Haas, A., Walter,

A., Bergmann, M.: Alfred Wegener Institute Helmholtz
Centre for Polar and Marine Research

https://ikhapp.org/stories-and-research-brief/litterbase-online-portal-for-marine-litter/
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https://www.dw.com/en/online-maps-fight-environmental-destruction/video-51081278
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) ~are discarded, abandoned
or lost at sea.

Pelagic fish

The plastic items found on the coastal sea

Resuspended
bed were probably transported and microplastics
moved during upwelling i“n“‘;’.;%?,ﬁgﬂ?; ')
and downwelling processes and finally & ) b4
. : Downwellin
deposited on the seafloor due to the s / < .
// process Downwelling

effect of biofouling. The accumulation of process
macro- and mesoplastics could have Upwelling
detrimental impacts on seafloor | process

ecosystems.
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smothering coral and killing fish

¥
et

Holothurians

Sinking

Crustacans Mesopelagic fish

(TR
l.","c.'

Ghost ger ----
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Entangled by plants  gtyck in rocky area
or buried in the sediment
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Types of deep-sea debris observed.

(a) Metal debris —a food tin at 4,947 m in Sirena
Canyon off the Mariana Islands.

(b) Cloth debris — a piece of canvas at 3,780 m on
Enigma Seamount off the Mariana Islands.

(c) Other debris —a ceramic cup at 838 m at
CAIMAN/I-203 off the main Hawaiian Islands.

(d) Rubber debris — a gasket at 839 m at CAIMAN/I-
203 off the main Hawaiian Islands.

(e) Plastic debris — a plastic bag at 3,767 m on
Enigma Seamount off the Mariana Islands.

(f) Fishing debris — fishing line at 453 m on South
Palmyra Slope in PRIMNM Kingman Reef and
Palmyra Atoll.

(g) Glass debris — a glass bottle at 1,152 m at Titov 2
in PRIMNM Howland and Baker Unit.

The central red lasers points indicate 10 cm scale in
b, ¢, d, and e.

Amon et al. (2020)
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the European Union
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A. Marine Life (eg: ingestion, entanglement, and

habitat degradation)

B. Economic (eg: fisheries, aquaculture,

shipping, and tourism)

C. Human Health (eg: enter the food chain

through seafood consumption)

D. Others (eg: disrupt ecosystem services and
hider sustainable development goals).

Co-funded by
the European Union

https://www.grida.no/resources/14899

b
Impacts of plastic waste on the marine environment

: é_ Floalmg plasucs can carry life- threatemng bacteria
and lransport pharmaceuticals into coastal areas

/ Raft for non-indigenous species
Plastic debris can transport non-indigenous

; . Smothering
species to new locations where they could L —
PRE become invasive. ; Plastic litter can smother marine life, preventing

compromising the ecosystem services lhey provide,

N .( "
| AP
£ "‘1}“‘, &

Plastics can contain many chemicals, some of which are
hazardous. Chemicals are added during production (e.g.

/I.é: /” - oxygen and nutrient flow and blocking light,
, dramatically reducing the numbers of organisms and

Harmful toxic effects

Damage to coral reefs additives) and leach out rapidly upon arrival in the marine
—— ; environment. Some will accumulate as a result of sorbing (e.g.
Marine litter deprives reefs of oxygen POPs) while plastics reside in the water.

and light, causes physical damage and
increases risks of coral diseases.

\
* Ecosystem disruption by microplastics
[ T e

Ingestion of marine litter

marine organisms and may cause genetic mutations,
decreases in reproduction, disruptions in feeding,
decreased growth and decreased survival.

Ingestion of plastic can cause physiological stress,
4 toxicological harm and starvation in plankton,

/ Microplastics can disrupt biological processes in
shellfish, fish, seabirds, turtles and marine mammals.

Entanglement of animals

Entanglement of birds, fish, turtles and mammals
in abandoned fishing gear and plastic packaging
can result in reduced fitness and impaired
mobility, leading to starvation and drowning.

Q
Effects on the benthic environment

Microplastics affect species living in bottom environments,
such as lugworms, that function as source of food for
wader birds and fish and bait for fisheries,

Source: GRID-Arendal (2021). =
UNEP (2021). Drowning in plastics - Marine Litter and PlasticWaste Vital Graphics.
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—Understand the sources and
impacts of marine litter.




1. What is the primary source of marine litter globally?
A. Offshore oil drilling
B. Shipping accidents
C. Land-based activities
D. Deep-sea mining
2. Which of the following best describes how marine litter
is distributed in the ocean?
A. Evenly across all ocean areas
B. Concentrated only in coastal regions
C. Influenced by ocean currents and wind patterns
D. Found only near river mouths
3. What is one major ecological impact of plastic marine
litter on marine organisms?
A. Increased biodiversity
B. Enhancement of coral reef growth
C. Entanglement and ingestion leading to injury or death
D. Providing nutrients to the food web
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1. Which of the following is NOT a common type of marine v sonds o
I ?
litter?. . SELF-ASSESSMENT ..
A. Plastic bottles ACTIVITY —
B. Fishing gear - 5 -
C. Aluminum cans ‘f o/ e
D. Lava rocks J L -
. How does microplastic pollution impact the marine food  aquickQuiz Reflection cCarlecstudy
Prompts Scenarics
web? e o-— .
A. It promotes fish growth OEzmee  0EEne  Obmee
B. It increases water oxygen levels — — '
C. It is ingested by marine organisms, potentially accumulating up E 9 _\@'_
the food chain o vy ‘e
D. It dissolves harmlessly in seawater @ = oo Q
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Further

Reading

Ci¢, I., Luttenberger, A., & Kosovac, I. (202
0s://doi.org/10.56080/jms231102

. P., Xu, X., & Zavala-Romero, O. (2022).
ps://doi.org/10.5281/zen0d0.6310459

¥4
Y

N3, (2022). Marine Litter Sources and Distribu
/éctps://doi.org/lo.1007/978-3—031—08626-
rink, P. ten, Schweitzer, J.-P., Watkins, E., Jan

Circular economy measures to keep plastic

reduce marine litter. Economics : The Open
https://www.econstor.eu/handle/10419/17

Galgani, F., Hanke, G., & Maes, T. (2015). Global Di
Litter (pp. 29-56). Springer International Publishi
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