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Plastic production and prediction
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How microplastics are generated
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Global accumulation zones or gyres

Aleut Gyre

xey peanis CRTs, bath toys, beer bottles

OABIT TIME 3 yaars
AVERAGE SPEED 6.6 miles/day

ciacumreRence 7,200 nautical miles

Heyerdahl Gyre

XEY DEBAIS Pumice

onmt 1ime 5.6 years
AVERAGE SPEED 7.2 mi/day
CIACUMFERENCE 14,750 nm

‘olar Bear Gyre

£v DEsn1s Wooden casks

AT TIME 13 years

VERAGE sPEED 7 mi/day (0.6/day under ice)
IRCUMFERENCE 6,000nm

Storkerson Gyre

xEY DEBRIS Plasticdrift cards
ORBIT TIME Nyears

AveRAct sPeeD 0.6 mi/day
CIRCUMFERENCE 2,500 nm

Turtle Gyre

xEY pesnis Nikes, hockey pads
ORBIT TIME 6 years

AVERAGE SPEED 5.5 mi/day
ciAcUMFERENCE 12,000 nm

Melville Gyre

y XKEvYDEBAIS Plasticdrift cards

ORBIT TIME 13 years
AVERAGE 5PEED 0.6 mi/day
CIRCUMFERENCE 3,000nm

Viking Gyre

KEY DEBRIS Messages in bottles
onmy ime 1.7 years

AVERAOE SPEED 8.8 mi/day
cimcumrEnreEnce 4,800 nm

Navigator Gyre

KEY DEBRIS Plasticdrift cards

ORBIT TIME 3.3 years .
AvERAGE seLeo B mi/doy
CIRCUMFERENCE 9,500nm

Penguin Gyre

xEY DEBRIS Pumice

ORBIT TIME 3.6 years
AVERAGE sPEED 10 mi/day
CIRCUMFERENCE 12,000 nm

The Department for Information Design at Copenhagen

Columbus Gyre

xEy nEpnls Legos, lobster pot tags
ORBIT TIME 3.3 years

AVERAGE SPEED 7.3 mi/day
CIRCUMFERENCE 8,000 nm

Maijid Gyre

xEv oEanis Plastic drift cards
oneiT TIME 3.4 years
AVERAGE SPEED B mi/day
cincumrenence 10,000 ng
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Global map of microplastic based on including
FerryBox samples
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Microplastics

* On average 2.5 particles (333 um) in 1000 L

SCIENTIFIC REPg}RTS

OFEN Microplastics in Arctic polar
waters: the first reported values of
particles in surface and sub-surface

sty s e SAM ples

Publisned o8 Octaber 2015
Amy L. Lusher’, Valentina Tirell, lan O'Connor* & Rick Officer*

Plastic, as a form of marine litter, is found in varying quantities and sizes around the globe from

surface waters to deep-sea sediments. Identifying patterns of microplastic distribution will benefit

an understanding of the scale of their potential effect on the environment and organisms. As sea

ice extent is reducing in the Arctic, heightened shipping and fishing activity may increase marine Marine Pollution Bulletin 88
pollution in the area. Microplastics may enter the region following ocean transport and local input,

although baseline contamination measurements are still required. Here we present the first study of Contents lists available at ScienceDirect =

microplastics in Arctic waters, south and southwest of Svalbard, Norway. Microplastics were found in

surface (top 16cm) and sub-surface (6m depth) samples using two independent techniques. Origins ) ) )

and pathways bringing microplastic to the Arctic remain unclear. Particle composition (5% fibres) Marine Pollution Bulletin

suggests they may either result from the breakdown of larger items (transported over large distances

by prevailing currents, or derived fram local vessel activity), or input in sewage and wastewater from i i

coastal areas. Concurrent observations of high zooplankton abundance suggest a high probal journal homepage: www.elsevier.com/locate/marpolbul

for marine biota to encounter microplastics and a potential for trophic interactions. Further research

is required to understand the effects of microplastic-biota interaction within this productive

environment.
Microplastic pollution in the Northeast Atlantic Ocean: Validated @ Coosshart
and opportunistic sampling
Amy L. Lusher*, Ann Burke, lan O'Connor, Rick Officer
Marine and Freshwater Research Centre, Gahway-Mayo Institute of Technology, Dublin Road, Gabway, Ireland
ARTICLE INFO ABSTRACT
Article history: Levels of marine debris, including microplastics, are largely un-documented in the Northeast Atlantic
Available anline 12 September 2014 Ocean. Broad scale monitoring efforts are required to understand the disiribution, abundance and ecolog-

ical impli of lastic pollution. A method of continuous sampling was developed to be con-

Keywards: ducted in conjunciion with a wide range of vessel operations to maximise vessel time. Transects

Plastic covering a total of 12,700 km were sampled through continuous monitoring of apen ocean sub-surface

Fibres water resulting in 470 samples. ltems classified as potential plastics were identified in 94% of samples.

f;:;“fn"“" A total of 2315 particles were identified, 89% were less than 5 mm in length classifying them as micro-

Contimous moritoring plastics. Average plastic abundance in the Northeast Atlantic was calculated as 2.46 particles m~3. This
is the first report o demonstrate the ubiguitous nature of microplastic pollution in the Northeast Atlantic
Ocean and to present 2 potential method for standardised monitoring of microplastic pollution.

© 2014 Elsevier Ltd. All rights reserved.
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Microplastic sampler
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Samples Roald Amundsen
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Microplastic samples to be analyzed in NIVAs

microplastic lab (LFTIR)
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FerryBox system
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Low cost sampler 50 um- 500 pum




Low cost sampler 50 um- 500 um




Nile Red staining for Fluoresence detection
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Red fluoresence particles 1-5 pum

Red reference particles 1-5um
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Connecting it all together
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PET 100-150 um

PET particles 5ug/ml 100-150um
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Conclusion

 All units work (but not yet together)
* Oxidation step depending on amount of biological /
organic material

* Regulate amount or concentration oxidation agent (KOH, H,0,)
* Or temperature

e Staining step more efficient at 40-50 °C
 Step will take too long time at room temperature

* Macro flow to micro flow

* Redesign the 'staining chamber” to facilitate low flow into the
capilairs of the laser detector.
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Flow schedule sampler, oxidation, staining,
laser detection
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Connecting it all together
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