
Amounts, compositions, and sources 

to marine litter in Danish waters, North 

Atlantic and Arctic

Jakob Strand

Aarhus University

Arctic Research Centre

Denmark 

Presentation at 

ArkVet Mini-seminar in Copenhagen 

March 20, 2018



AARHUS UNIVERSITY

DEPARTMENT OF BIOSCIENCE March 13, 2018Jakob StrandMarine litter indicators studied

AIMS:

- to establish a systematic data set, that can be used as first input for 

setting baseline levels for assessments of spatial and temporal trends,   

also for comparison with other North Atlantic and Arctic regions.

- to establish a network in Greenland with capacity and interest to   

continue such monitoring activities. 

- to interact with stakeholders (e.g. EPAs, PAME, politicians) and the public.

Focus on three recommended OSPAR indicators 

for assessing amounts, composition and impact 

of marine litter:

Indicator 1. Beach litter at 100m reference beaches

Indicator 2. Ingested plastic in seabird stomachs

Indicator 3. Microplastic in sediment
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Atlantic ocean currents are important for 

long range transport of litter to Arctic.

- But can local sources in some regions 

also be important contributors ?

Beach litter surveys

Fulmars, stomach contents

Sediments for microplastic analyses

Study areas in Greenland 2016-17

About 90% of 

the Greenlandic 

population on 

~56.000 citizens 

lives in West 

Greenland.

Arctic 

ocean

Baffin

Bay

North

Atlantic

Greenland

Baffin Bay and 

Davis Strait 

relatively isolated 

from North Atlantic 

inputs.

David 

Strait
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Registrering af affald på referencekyster 

i Vest- og Østgrønland 2016-2017

Opgørelser af affald per 100 m kyststrækning 

i henhold til international OSPAR guideline.

17 strande fordelt på 9 områder 1-2 gange per år. 

North-

East

Atlantic

Nuuk 

yderfjord

SUMAG-

områder
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Machined wood

Beach litter surveys in Greenland 2016 - 2017

1 - 3 reference beaches 

visited in 9 areas 

and 1 – 2 times per year.

All situated at some distance to 

settlements and dump sites.
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Variationer mellem surveys på samme lokalitet (over tid)

Eksempler på at første survey 

kan afspejle særlig store 

mængder, givet vis pga flere 

års aflejringer af affald.

Andre eksempler på surveys, 

hvor også de første data kan 

afspejle et generelt billede af 

niveauet af affald på kysten
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hvor meget affald der findes kysterne

Mest registeret i Skagerrak og det Nordlige Norge.

Mængderne fundet i Vestgrønland er næsten 

sammenligneligt med i Nordsøen.

Østgrønland er ren - med en enkelt undtagelse.



Compared with other Nordic data:

West Greenland more similar 

to Baltic Sea with 

many urban sources

East Greenland similar to 

Northern Norway 

with many fishery 

related sources

(Data from OSPAR and MLW data bases)

Danish Baltic Sea

N = 1368

Iceland

N = 635

Northern Norway

N = 56468

East Greenland

N = 407

Danish Skagerrak

N = 18605

PLASTIC FRAGMENTS

FOOD and BEVERAGE PACKAGING

FISHERY RELATED ITEMS

SANITARY ITEMS

SHOTGUN CARTRIDGES

FOAMED PLASTIC

PLASTIC BAGS

BALLOONS

OTHER TYPES of PLASTIC ITEMS

Plastic-debris origin from both sources at sea and land

West Greenland

N = 4520
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Plastik på Top 10 liste over affaldsemner på kysten i Grønland

Vestgrønland Østgrønland

Plast-fragmenter (2,5cm  - 50cm) Plast-fragmenter (2,5cm  - 50cm)

Snor med diameter <1cm Snor med diameter <1cm

Haglgeværspatroner og plastrammer til patroner Strapbånd, til indpakning

Skum-fragmenter, f.eks. fra isolering og indpakning Reb med diameter >1cm

Kapsler til flasker Kapsler til flasker

Slikpapir Fiskenet, stykker >50cm

Strapbånd ,til indpakning Haglgeværspatroner og plastrammer til patroner

Emballage til madvarer Fiskenet, stykker <50cm

Flasker til drikkevare Plastindpakning, industriel emballage

Poser Sko
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Affaldstyper fundet på kysten i Grønland, som ikke er registreret 

i de danske farvande, omfatter bl.a.:

• Sprængsnor af plast til detonatorer, 

• Plastrammer til riffelpatroner, 

• Langhalsede plastdunke til motorolie. 

• Sorte sanitetsposer af plast

• Smeltede plaststykker fra forbrænding af plastaffald

Fotos: jakob Strand
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Local land-based sources  VERSUS ships and ocean currents 

Cities and open dump sites 

are potential local sources

Only few plastic 

items found labelled 

with Russian or  

Canadian inscriptions 

- maybe from ships ?

Many examples of 

clearly 

Greenlandic items

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiHgbnh3enQAhVOOVAKHbSwA7MQjRwIBw&url=http://www.jubii.dk/nyheder/krimi/fuld-kaptajn-paa-russisk-coaster-i-oeresund-er-faengslet/0789a76fe5154c699be7521da17f2ff6&bvm=bv.141320020,d.ZGg&psig=AFQjCNECbFbuJfUOi8q1wI3UpM2BUQn4Wg&ust=1481462958967308
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http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjPloCy3unQAhVeelAKHVWHDrQQjRwIBw&url=http://www.royalgreenland.gl/da/Afdelinger/Kommunikation/Kommunikationsafdeling/Nyheder/2014&psig=AFQjCNFTKTHjVtPoajDuqtG0AqAn-BLWbg&ust=1481463101615703
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- Research collection of 70 northern fulmars in 2016 from two sites                   

in West Greenland - in open waters and from a more coastal site.

- Examination of stomach contents integrated with food item analyses 

and collection of various tissue samples for the Arctic environmental 

specimen bank at Aarhus University.

- Study on plastic pieces in stomachs according to OSPAR protocol.

Plastic in just one bird 

from Manitsoq 2016.Collection under permission from 

Ministry of Fisheries and Hunting in Greenland
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Foams

Fragments

Other plastics

n = 883

Composition of plastic pieces  

in fulmars from West Greenland

Consist mainly of microplastic (1-5mm)  

and mesoplastic (5-25 mm).

Consist mainly of plastic fragments, 

but also industrial pellets and threads.

Consist mainly of polyethylene (PE), 

polypropylene (PP) og polystyrene (PS). 

All plastic particles with densities          

< 1 g/cm3, i.e. can float in sea water. 

Microplastic 

(1-5mm)

Mesoplastic 

(5-25mm)

”Macro-plastic” 

(>25mm)

Polymer 

types

Types 

of 

plastic

Sizes:

34%

https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjd7q3t68zWAhUBbxQKHUHKAnEQjRwIBw&url=https://www.rspb.org.uk/birds-and-wildlife/bird-and-wildlife-guides/bird-a-z/f/fulmar/&psig=AOvVaw0fexMO2g8PxEtLmcYV6m9e&ust=1506858594471131
https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjd7q3t68zWAhUBbxQKHUHKAnEQjRwIBw&url=https://www.rspb.org.uk/birds-and-wildlife/bird-and-wildlife-guides/bird-a-z/f/fulmar/&psig=AOvVaw0fexMO2g8PxEtLmcYV6m9e&ust=1506858594471131


AARHUS UNIVERSITY

DEPARTMENT OF BIOSCIENCE March 13, 2018Jakob Strand
N

o
. 
o

f 
m

ic
ro

p
la

s
ti
c
 p

a
rt

ic
le

s
/ 
k
g

 D
W

ref 1            ref 2           outlet 1          st 1            st 2              st 3          harbour      outlet 2

Sediments: Microplastic around town Sisimiut

Sisimiut

High levels of microplastic deposited in 

sediments nearby main effluent and harbour.

Microplastic also found at all other stations 

except at one more remote reference station.

Microplastic occur as fragments, fibres, films, 

and spherules in various colours and shapes

Normalised to 5% organic matter
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- polymer components characterised with µFT-IR

Consist mainly of:

- Polyesters

- Polyacrylates

- Polyolefins / polyvinyls

- Rubber (from e.g. tyres)

Most of the microplastic polymers in sediment are materials with 

densities > 1 g/cm3, e.g. they are more likely to sink in sea water.

n = 154 particles analysed with µFT-IR

Polymer 

types

18%

12%

47% 18%
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Public focus on marine plastic debris 

- also in the Greenlandic society

News articles from 

the national Greenlandic 

Broadcast Cooperation 

(www.knr.gl) in 2017

It floats with plastic debris in 

Greenlandic waters
Municipality Kujalleq will compress 

to get out of garbage problem

Tax shall change behaviour

Ghost nets also occur in Greenland
WWF and fishermen: Demands 

actions against plastic debris

Waste fills the settlement debate

Tourists: Waste spoils the travel 

experiences of Greenland
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The litter originate from both sea- and land-based sources.         

Long-range transport is only a minor contributor in West Greenland.

More litter occur on beaches in West Greenland compared to in east. 

Relatively high proportions of the seabird northern fulmar contain 

elevated amounts of plastic in their stomachs.

Microplastic particles from e.g. fragmentation of larger plastic debris 

are found to in both seabirds and sediments.

The generated project data can act as a first data set for Greenlandic 

baseline levels for assessments of trends and effects of actions, 

nationally and regionally.

Public and political awareness are growing in Greenland – but 

significant economical and logistic challenges are also recognised.
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