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Assessment of the Trojan horse effect using PAH-contaminated polystyrene microplastics:

sorption studies and responses of adult zebrafish.............ccccerviiiniiniiiniiniiie, 336
Microplastics in freshwater: surface water, sediments and benthos — a review...................... 337
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Pilot study on possible micro plastic occurrence in marine mammals from German waters. 348
Biodegradability of pristine and weathered car tire particles and their individual components

................................................................................................................................................. 349
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Microplastic at Slovenian beaches: Study repeated.............ccocevvieriiriiiiniienieenieeeeeeee e 351
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Exposure of juvenile turbot (Scophthalmus maximus) to contaminated microplastic diet:
Oxidative stress biomarkers, erythrocytic nuclear abnormalities and histopathological effects.

................................................................................................................................................. 366
Evaluation of a microplastic sediment separator in the context of MSFD beach microplastic
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Exploring public views on the issue of microplastics in relation to the recent government
imposed plastic ban in western part of India: Perceived causes, perception of stakeholders and
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Microplastic load from different land-based sources and reflection in abundances in coastal
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Please find below the “Where and When” for the week; the conference programme in a nutshell.

Monday Nov. 19"

El Cabildo

8h30, Registration Desk in el Cabildo
9h30, Inauguration Act
10h-12h, Plenary 1 in el Cabildo

Arrecife Gran Hotel

13h, Registration Desk in Arrecife Gran Hotel
13h-14h30, Set Up Posters
14h30-19h, Plenary 2 and Posters in Arrecife Gran Hotel

Tuesday Nov. 20™

Arrecife Gran Hotel

8h30-17h30, Panels 5.1, 6.1, 7.1, 8.1 and posters

9h-17h, JPI Oceans Microplastics Projects
Joint Final Meeting

18h-19h15, Science for Policy:
TG Marine Litter Position Paper

19h15, Presentation 2nd JPI Oceans joint call on microplastics
19h30 Cocktail

El Cabildo

8h30-17h30, Panels 5.2, 6.2, 7.2 and 8.2

Wednesday Nov. 21*

Arrecife Gran Hotel

8h30-18h.30, Panels 10.1, 11.1, 12.1, 13.1 and posters
8h30-18h.30, Panels 10.2, 11.2, 12.2, 13.2 and posters
8h30-18h.30, Panels 10.3, 11.3, 12.3, 13.3 and posters

19h, Daily Highlights

19h30-20h30, Public Keynote and Film

Thursday Nov. 22"

Arrecife Gran Hotel

8h30-18h.30, Panels 15.1, 16.1, 17.1, 18.1 and posters
8h30-18h.30, Panels 15.2, 16.2, 17.2, 18.2 and posters

El Cabildo

19h-20h, Public Keynote

20h, Concert and cocktail

Friday Nov. 23™

Arrecife Gran Hotel

8h30-17h, Panels 20.1, 21.1, 22.1 and posters
8h30-17h, Panels 20.2, 21.2, 22.2 and posters

17h, Closing Event
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November 19th: 8h30 Registration desk in el Cabildo de Lanzarote.
November 19th: 9h30 Official Welcome.
Posters displayed from 19 to 23 November in the Arrecife Gran Hotel.

Oral presentations, length 15' max.

Keynotes and public discussions:
18h-19h15, Tuesday Nov. 20"

Science for Policy:
Marine Strategy Framework Directive - Technical Group Marine Litter Position Paper, Georg Hanke, JRC.

Panel Discussion :Andy Booth, Francesco Regoli, Annika Jahnke, Gunnar Gerdts and TG Marine Litter
Representatives.

19h30-20h30, Wednesday Nov. 21*

The Megafauna and microplastics tale: Evidence and future development, 25’ talk by Maria Cristina Fossi.
Plastic Is Forever, a 19' film by Dylan D'haeze.

Public discussion.

19h-20h, Thursday Nov. 22"

Marine Litter: Are there solutions to this global environmental problem?, talk by Richard Thompson.
Public discussion.

Concert.

November 23™ 17h, Closing Event...
...see you at MICRO 2020 !

Page 22



MICRO 2018, Fate and Impact of Microplastics: Knowledge, Actions and Solutions. Lanzarote, 19-23 November 2018.

Oral presentations, by day and panel
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November 19th
November 19th — Plenary 1: 10h - 12h (El Cabildo)

Degradation of Polyolefin Plastics Under Marine
Exposure Conditions

Anthony Andrady = 1, Kara Lavender-Law , Giora Proskurowski , Jessica Donohue
1 University of North Carolina at Wilmington — College Street, Wilmington, NC 28403, United States

Solar UV-B radiation and temperature are well known to be the key agents of degradation of
plastics debris in the marine environment. In this study a laboratory accelerated weather- ing
experiment was carried out on polyethylene (LDPA and HDPE), polypropylene (PP) and a
photodegradable ethylene copolymer commonly used in degradable packaging applications.
Exposures were carried out with samples in air and floating in sea water and the progress of
degradqation was assessed by changes in mechanical integrity, surface cracking and spectral
changes indicative of oxidation of the polymers. The data shows that loss in mechanical integrity of
the plastics exposed in seawater cannot be explained solely by classical mechanisms of oxidative
scission of polymer chains. potential changes in crystallinity afforded by the swelling of plastics in
water. The efficacy of the photodegradable technology based on ethylene-carbon monoxide
copolymers for plastics exposed while floating in seawater will be demonstrated. The implications
of these results, especially those on the photodegradable copolymer, on the frag- mentation of litter

into mesoscale and nanoscale plastics will also be discussed.

Keywords: Degradation, Seawater, oxidation

*Speaker

Clean Coast: project for the study and management of
oceanic waste in the Peninsula de Guanahacabibes
Biosphere Reserve, Cuba.

Lazaro Mérquez Govea * 1, Odismarlyn Blanco Blanco 2

I Peninsula de Guanahacabibes Biosphere Reserve — Cuba 2 Pinar del Rio University — Cuba
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The Peninsula de Guanahacabibes Biosphere Reserve is the only Antillean island territory with
coasts in the Caribbean Sea and in the Gulf of Mexico. This unique geographic location conditions
the richness and diversity of its biota, but also causes it to be bordered by a complex system of
intense marine currents that annually transport tons of waste, mainly plastics, to its coasts. This
phenomenon causes serious environmental damage with incalculable effects on biodiversity and
affects the tourist activities in the area by reducing the attractiveness of beaches and coastal areas.
The Clean Coast project is an initiative based on citizen participation that aims to determine the
volume of oceanic waste that is arriving at the biosphere reserve, clean the coasts and use the waste.
For the evaluation of the waste volume, 5 stations were established in the south coast, in which plots
of variable area were defined according to the site. The cleaning of beaches is done through manual
collection with the support of university and pre-university students and residents of local
communities. The collected waste is classified and weighed by types and used for different uses. The
project includes an educational component focused on raising awareness among citizens and
training volunteers through conferences, workshops and practical training. As a result, large sectors
of the coastal zone have been cleaned, a considerable volume of waste has been collected, mainly
plastics, which are used for recycling and in the manufacture of utilitarian objects. The
environmental awareness of young people and of the population and local authorities has been

increased.

Keywords: oceanic waste, plastics, biodiversity, local communities

#«Speaker

Do antifouling paint particles pose a risk to sediment-

dwelling biota?
Matthew Cole %1 1, Christina Muller-Karanassos 1,2, William Arundel 1,2, Thomas

Vance 1, Andrew Turner
I Plymouth Marine Laboratory — United Kingdom 2 Plymouth University — United Kingdom

Exposure to microplastics has been shown to incite sub-lethal health effects and affect feed- ing,
growth and reproduction in marine invertebrates. Antifouling paints are widely applied to ships,
pontoons and buoys to prevent the growth of fouling organisms; these biocidal paints contain high
concentrations of metals (e.g. copper and zinc) that are toxic to microalgae and microorganisms, or
fluorocarbons that prevent the adherence of fouling organisms. Mechanical damage, weathering and
maintenance can all contribute to the environmental release and ac- cumulation of ‘antifouling paint

particles’ (APPs) in estuarine sediments. Owing to their high metal content, we hypothesise that
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APPs will pose a significant health risk to marine life. In this study, we investigated the risk
microplastics and APPs present to the health of benthic inverte- brates. Toxicity studies were
conducted using the ragworm Hediste diversicolor and the common cockle Cerastoderma edule
exposed to clean (i.e. controls) and APP-contaminated sediments for up to 28 days. Toxicity was
measured through the use of sub-lethal (e.g. metallothionein upregulation), behavioural and apical
(e.g. growth, survival) endpoints. Our studies elucidate the risks microplastics containing high

concentrations of metals pose to the health of estuarine and coastal biota.

Keywords: paints, microplastics, ecotoxicology

#Speaker TCorresponding author: mcol@pml.ac.uk

Global Plastic Waste Fluxes from Coastal and
Riverine Sources Doubled between 1990 and 2015

Kevin Lang =1 1,2, Meike Vogt 2, Charlotte Laufkotter 1,3

1 Climate and Environmental Physics — University of Bern, Sidlerstrasse 5, CH-3012 Bern, Switzerland 2
Environmental Physics Group, Institute for Biogeochemistry and Pollutant Dynamics — ETH Ziirich, Universitditsstrasse
16, 8092 Ziirich, Switzerland 3 Oeschger Centre for Climate Change Research — Zihringerstrasse 25, CH-3012 Bern,
Switzerland

Marine plastic pollution is an increasing global concern, as plastic particles are found ev-
erywhere in the ocean and pose various threats to marine life. First estimates quantify the
contemporary coastal or riverine plastic input at the country-level, but little is known about the
spatio-temporal distribution of its sources and sinks at the global scale. We use machine-learning
algorithms to estimate the global plastic input from coastal sources and riverine input for the years
1990-2015 on a 0.1x0.1egrid. Using neural-network and random- forest models, we predict the
waste generation per country from socio-economic factors such as population density or GDP. We
then apply population size, waste management and composition, as well as distance-based
probabilities of land and river transport to derive the plastic flux to the ocean (figure 1).
Additionally, the effect of several waste management practise scenarios on plastic fluxes and the
sensitivity of the waste production models to parameter choices are as- sessed. Using a Lagrangian
particle-simulator driven by geostrophic current data we determine the fate of the floating marine

plastic debris for each scenario.

In line with previous findings, predicted global plastic input increased from 3.5Mt in 1990 to
7.9Mt in 2015 with 88% and 12% entering via coasts and rivers respectively in 2015. While the five
countries with the highest modelled plastic input accounted for 55% of the global input in 2015,

their fraction was only 43% in 1990 and the top eight countries account for 54%. Our models also
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suggest an increasing impact in several African and East-Asian countries in the time period
observed while European and Northern-American countries generally show a decrease. Our results
show the temporal and spatial development of marine plastic debris generation and the influence of
the socio-economic factors. This helps to assess where possible measures to reduce plastic pollution

will be most effective.

Keywords: oceanic plastic input, modelling

s«Speaker TCorresponding author: langk @student.ethz.ch

Use of the risk assessment paradigm to organise and

prioritize microplastic research needs

Albert Koelmans * 1, Ellen Besseling , Noé€l Diepens 2, Merel Kooi , Svenja
Mintenig 3,4, Nur Hazimah Mohamed Nor 5, Paula Redondo Hasselerharm 6

1 Aquatic Ecology and Water Quality Management, Department of Environmental Science, Wageningen University
Research Centre — P.O. Box 47, 6700 AA Wageningen, Netherlands 2 Wageningen University (WUR) — Netherlands 3
KWR Watercycle Research Institute — Netherlands 4 Copernicus Institute of Sustainable Development, Utrecht
University — Netherlands 5 Aquatic Ecology and Water Quality Management, Department of Environmental Science,
Wageningen University Research Centre — P.O. Box 47, 6700 AA Wageningen, Netherlands 6 Aquatic Ecology and
Water Quality Management Group, Wageningen University (WUR) — P.O. Box 47, 6700 AA Wageningen, Netherlands
Researcher and media alarms have caused plastic debris to be perceived as a major threat to
humans and animals. However, although the waste of plastic in the environment is clearly
undesirable for aesthetic and economic reasons, the actual environmental risks of different plas- tics
and their associated chemicals remain largely unknown. Understanding the behaviour and ecological
risks of plastic debris in the environment is a crucial prerequisite for finding feasible solutions. We
analyse the problem using a systematic risk assessment approach. We show how a systematic
assessment of adverse outcome pathways based on ecologically relevant metrics for exposure and
effect can bring risk assessment within reach. This implies assessing and predict- ing environmental
concentrations (PECs) and ecologically relevant effect thresholds (LOECs), in order to be able to
quantitatively characterise risk. To increase ecological relevance, effect assessment includes the use
of Species Sensitivity distributions (SSD). Mechanistic modelling approaches are used to (a) allow
interpolation between experimental and field data that other- wise remain fragmentary and patchy,
and (b) extrapolate to domains where measurement is not yet possible, like the future or inaccessible
parts of the oceans. Model studies are complemented with experimental and field data to verify
trends and mechanisms that emerge from first princi- ples. In the presentation a systems analytical

view on behaviour and effects of plastic debris and a provisional yet full ecological risk assessment
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will be provided. Results of such an assessment will help to respond to the current public worry in a

balanced way and allow policy makers to take measures for scientifically sound reasons.

Keywords: exposure, effects, environmental modeling, risk assessment

*Speaker

Understanding the effects of the plastic additive
Bisphenol A (BPA) on estuarine food webs

Irene Martins *7 1, Joana Soares 1, Teresa Neuparth 1, Carlos Antunes 1, Miguel
Santos 1

I CIIMAR- Interdisciplinary Centre of Marine and Environmental Research, University of Porto — Novo Edificio do
Terminal do Porto de Leix™ oes, Av. General Norton de Matos S/N, 4450-208 Matosinhos, Portugal, Portugal

Bisphenol A (BPA) is a synthetic phenol extensively used in food packaging materials, dental
sealants, medical devices and other human-consumption products. Consequently, exposure to BPA
is ubiquitous via ingestion, inhalation, and dermal contact. On the last decades, numerous studies
have linked BPA to diseases such as cancer, diabetes, obesity, and various disorders in the
reproductive, neuronal, immune, and cardiovascular systems. Nowadays manufacturers are
switching away from BPA-based consumer plastics and using various "BPA-free” alternatives (BPA
substitutes, such as Bisphenol S- BPS), yet bisphenols are found at relatively high con- centrations
in rivers, lakes and estuaries worldwide. On the other hand, it is known that BPA properties (e.g.
leaching) can change with temperature. Evidence exists for transfer and uptake of plastic additives
by marine organisms, where contamination may occur via natural pathways (i.e. waterborne or
foodborne exposure) or via ingestion of plastic debris including MP. Here, we use a calibrated
ecosystem-model from a temperate estuary to understand and project potential effects of BPA on
estuarine food webs, particularly, under scenarios of climate change. Concentrations of BPA
measured in estuaries are used to force the model, as well as temperature oscillations according to
IPCC scenarios for temperate latitudes. We discuss the effects of BPA at the trophic-group level and
at the whole-system level and anal- yse potential interactions with temperature rise. Preliminary
simulations highlight the need for further data on ecotoxicological parameters of the various trophic

levels encompassing estuarine food webs.
Keywords: BPA, Plastic additive, estuary, ecosystem, model
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Are there microplastics in drinking water? — A study
on microplastics occurrence at different water
treatment plants, Central Europe region.

Kate rina Novotnd * 1,2, Lenka cermékova 1,3, Martin Pivokonsky 1

1 Institute of Hydrodynamics of the Czech Academy of Sciences — Pod Pa'tankou 30/5, 16612 Prague 6, Czech Republic
2 Department of Water Technology and Environmental Engineering, Faculty of Environmental Technology, University
of Chemistry and Technology, Prague — Technickd 5, 16628 Prague 6, Czech Republic 3 Institute for Environmental
Studies, Faculty of Science, Charles University — Bendtskad 2, 12801 Prague 2, Czech Republic

The study examined the occurrence of microplastics (MPs) in raw and treated drinking water
obtained from different water treatment plants (WTPs) located within urban areas of the Czech
Republic, Central Europe. Three WTPs (WTP1-3) supplied by diverse kinds of water bodies and
applying distinct treatment technologies were selected. A substantial content of MPs was
determined in all samples, i.e. 1473 £+ 34, 1812 £ 35 and 3605 + 497 particles/L in raw water of
WTP1, WTP2 and WTP3, respectively, and 443 + 10, 338 + 76 and 628 + 28 particles/L, resp., in
treated water. Although the number of MPs was always significantly lower (by 83% on average) in
treated than in raw water, considerable amounts of microplastics remained unremoved. Besides the
quantification of MPs, they were also characterized in terms of their size, shape and material
composition. Microplastics down to 1 im were determined and divided into five size classes (1-5 im;
5-10 im; 10-50 im; 50-100 im; > 100 im), as shown in Figure 1. The MPs belonging to the first
category (1-5 im) prevailed, comprising approximately 40-60% in raw water and 25-60% in treated
water, and in general, the vast majority was smaller than 10 im (up to 95%). Concerning the shape
of microplastics, fragments were the most plentiful in WTP1 and WTP2 raw water, while fragments
together with fibres predominated in the case of WTP3. Similar pattern was observed for treated
water samples, except for an increase in fibres proportion at WTP3, which might indicate their less
efficient removability by the employed technology. Further, 12 different materials forming the MPs
were identified, while PET (polyethylene terephthalate), PP (polypropylene) and PE (polyethylene)
particles were the most abundant. These results contribute to fill the knowledge gap regarding the

emerging microplastic pollution related to drinking water supply.

Keywords: Central Europe, drinking water sources, microplastics, plastic contamination, water
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Accumulation of plastic debris and associated

contaminants in aquatic food webs
Noél Diepens * 1, Albert Koelmans 2

1 Wageningen University (WUR) — Netherlands 2 Wageningen University (WUR) — Droevendaalsesteeg 4, 6708 PB
Wageningen, Netherlands

Hydrophobic Organic Contaminants (HOCs) are known to biomagnify in marine food webs.
However, the extent to which microplastics accumulate in food webs and how this influences the
uptake of HOCs remains unclear. We present a generic theoretical model (MICROWEB) that
simulates the transfer of microplastics and hydrophobic organic chemicals (HOC) in food webs. We
implemented the model for an Arctic case comprised of nine species including Atlantic cod, with
polar bear as top predator. We used the model to examine the effect of plastic ingestion on trophic
transfer of microplastics and persistent HOCs (PCBs) and metabolizable HOCs (PAHs), spanning a
wide range of hydrophobicities. In a scenario where HOCs in plastic and water are at equilibrium,
PCBs biomagnify less when more microplastic is ingested, because PCBs biomagnify less well
from ingested plastic than from regular food. In contrast, PAH biomagnify more when more
microplastic is ingested, because plastic reduces the fraction of PAH available for metabolisation.
We also explore non-equilibrium scenarios representative of additives that are leaching out, as well
as sorbing HOCs, quantitatively showing how the above trends are strengthened and weakened,
respectively. The observed patterns were not very sensitive to modifications in the structure of the
food web. The model can be used as a tool to assess prospective risks of exposure to microplastics

and complex HOC mixtures for any food web, including those with relevance for human health.

Keywords: marine plastic debris, contaminants, Atlantic cod, food web modelling, trophic transfer, bioaccumulation,
human health
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What about us? Effects of nano- and microplastics on

human immune cells
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Radeke 2
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60596 Frankfurt am Main, Germany 3 Norwegian University of Science and Technology, Department of Biology —
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Hgpgskoleringen 5, Realfagbygget, 7491 Trondheim, Norway, Norway 4 University Medical Center Frankfurt,
Department of Accident, Hand, and Reconstructive Surgery — Theodor-Stern-Kai 7/25A, 60596 Frankfurt am Main,
Germany

Recent research has mostly investigated nano- and microplastic toxicity in aquatic organ- ism
while data on human health is scarce. Prior research on plastic implant abrasion indicates an
involvement of plastic particles in inflammatory responses, however, extensive experimental data is
lacking. Thus, the aim of our study is to assess the effects of nano-/microplastic spheres
(polystyrene (PS); 50, 100, 300 nm) and fragments (PS, polymethylmethacrylate (PMMA),
polyvinyl chloride (PVC); 50-2000 nm) on the pro- and anti-inflammatory cytokine signaling of
human immune cells (monocytes (MO), dendritic cells (DC)). MO (n=6) from blood donor samples
and MO-derived DC (n=5) were exposed to these particles (100 particles per cell) over 16 hours.
Additionally, we included an unexposed control, aqueous leachates of the particles and a detergent
control (0.01% Tween20 for PS fragments) as treat- ments in the test design. Cytokine expression in
response to the particle exposure was measured both in absence and presence of lipopolysaccharides
(LPS), which simulate a bacterial infec- tion (MO: 1 pg mL-1, DC: 50 ng mL-1). Post-exposure
concentrations of the pro-inflammatory cytokines IL-6 and TNF-a and the anti-inflammatory
cytokine IL-10 in the supernatant were determined using ELISA. In MO and DC treatments without
LPS stimulation, PS, PMMA (only DC) and PVC frag- ments enhanced pro-inflammatory cytokine
secretion (Fig.1). The anti-inflammatory response in MO increased in PMMA and PVC fragments
treatments and decreased for the PS treatment. The leachates of the fragments induced cytokine
expression in MO, however to a lower extend compared to the particle treatments. With LPS
stimulation, exposure to PS and their leachate increased cytokine expression. In contrast, nano-sized
PS spheres partially reduced cytokine expression both in presence and absence of LPS. These
results indicate that plastic particles may have differential effects on the human immune system

provided that the particles reach the human circulatory system in relevant quantities.

Keywords: human, monocytes, dendritic cells, nanoplastics, microplastics, inflammation, cytokines
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Occurrence of Microplastics in Commercial Seafood

from Korea and Human Exposure
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The amount of plastics produced worldwide is expected to increase to 966 million tons in 2050.
It is clear that this increase in plastic production will lead to an increase in the extent of microplastic
pollution in the environment. Microplastics ultimately enter into the marine environment, and they
are often mistaken for food by marine organisms. Despite concern to human exposure via seafood
consumption, there are limited researches that extensively investigated the most consumed seafood
so far. Particularly, Asian coastal region is known as a global hot spot of plastic emission and
pollution (Lebreton et al., 2017). In this study, we collected various taxonomic groups of seafood
which are popularly consumed in Korea to quantitatively assess microplastic exposure of Koreans
via seafood consumption. For that, nine species of seafood including shellfish (n=4), cephalopod
(n=2), crustacean (n=2), and fish (n=1) were collected from three major seafood markets in Korea in
February 2018. Analysis of all samples were trip- licates (i.e., total number of samples = 81; 3
markets x 9 species x 3 replicate). For qualitative and quantitative determination of microplastics,
we developed a methodology to detect the mi- croplastics remaining in seafood. Organic matter was
decomposed overnight at 40 and 120 rpm in a shaking incubator using 10% KOH, and filtered using
a 20um stainless mesh filter. Then, the mesh filter was treated with 17.5% H202 and sonicated to
remove residual organic matter. Finally, the filtered sample was identified using p-FTIR (Bruker
LUMOS). This procedure gen- erated average recovery of 97.8 + 2.9%. In blank samples, cotton
fibers were detected but no microplastics were found. In this meeting, we will present the analysis
results of microplastics in Korean seafood and human exposure assessment. Our result will be also

compared with those from other regions.

Keywords: marine organism, seafood, human exposure
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Investigating the presence of microplastic in Danish

drinking water
Jakob Strandx 1, Fionn Murphy 1 1, Louise Feld 1, Aiga Mackevica 2, Nanna B.

Hartmann 2

1 Aarhus University — Frederiksborgvej 399, 4000 Roskilde, Denmark, Denmark 2 Technical University of Denmark —
2800 Kgs. Lyngby, Denmark, Denmark

Microplastic is a pervasive pollutant found throughout the environment. However, the extent to
which humans are exposed to this contaminant is not well researched. Recently studies have
indicated that microplastic is also present in tap water, bottled water and food destined for human

consumption. Here, we investigate the presence of microplastic in drinking water from 17 sites
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around Denmark. 50 L of drinking water was sampled per site directly from taps through 10 pm
steel filters in a closed metal filter system to prevent contamination. These filters were then
examined visually and representative particles with sizes > 100 pm were identified as either
potential microplastic or of uncertain origin and were picked and placed on ZnSe discs. These
potential microplastics were then identified using advanced pFTIR utilizing focal plane array (128 x
128) mapping with a pixel resolution of 5.5 pm. 44% of the visually picked particles were validated
with pFTIR. These particles consisted of cellulose (76%) and microplastic (3%) such as PET, PP,
PS and PMMA. The remaining particles could either not be identified using reference libraries and
characterised as “unknown” (7%) because of poor match with spectra in reference libraries or due to
poor spectra quality (10%) or were protein-like (4%). Three samples were also passed through
Anodisc membrane filters (0.2 pm) suitable for pFT-IR analysis to detect microplastic < 100 pm.
This process meant that no visual picking of microplastic was needed before analysis removing any
potential for visual bias. 10% (49 mm?2) of the Anodisc area were mapped with pFTIR imaging with
single microplastic fragments of PET, PP as well ABS identified. This study shows that microplastic
is present in Danish drinking water, although in significantly lower levels than the studies that were

reported for other countries in 2017 that were highly publicised by the media.
Keywords: Drinking Water, pFTIR, Focal Plane Array
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Development of a jet pump based microplastic

sampling system for freshwaters
Gabor Bordos =7 1,2, Balazs Kriszt 2, Zoltan Palotai 1, Sandor Szoboszlay 2

1 WESSLING Hungary Ltd. — 6. Anonymus st., Budapest, 1045, Hungary 2 Institute of Aquaculture and Environmental
Safety, Faculty of Agriculture and Environmental Science, Szent Istvan University — 1. Pater Karoly st., Godollo, 2100,
Hungary

Freshwater studies have mainly been adopting sampling methods from marine research, thus the
most commonly used tool is the plankton or manta net, usually with a mesh size of 300 im or 333
im. There are certain conditions when application of these sampling systems is com- plicated on
smaller freshwater bodies. Also, the filtered water volume is not obviously defined (due to clogging)
even if a flow meter is used. To avoid these difficulties, another sampling approach is needed. The
technique using a pump and a set of filters is more common during wastewater sampling than in
lakes or rivers. Until now, only a few studies have presented sampling systems that were based on a

submersible or a jet pump, including stainless steel filters.
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We developed a mobile sampling system that has many benefits when it is applied in inland
freshwaters. The size of the complete apparatus enables sampling from a smaller boat or from the
shore as well. A jet pump is operated by an aggregator. A PVC hose with a brass foot valve
including a 2 mm mesh size strainer is put right under the water surface and is connected to the
pump. Water is filtered through a set of 10” stainless steel filter cartridges (variable mesh size) in
stainless steel housing. Water quantity is measured by a flowmeter precisely. To prevent clogging of
the fine mesh size filter (60 im), we coupled two cartridges and put in a 300 im pre-filter. This
system enables sampling of more than 2.000 L water even if the Secchi depth is no more than 10 cm
(e.g. due to flood or plankton). Project no. KFI 16-1-2017-0477 has been implemented with the
support provided by the Na- tional Research, Development and Innovation Fund of Hungary,
financed under the ~’Vallalati KFI 16” funding scheme.

Keywords: microplastic, freshwater, jet pump, sampling
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High Concentrations of Microplastics in the Bed
Sediments of the Rhine River

Thomas Mani 1, Claudia Lorenz 2, Sebastian Primpke 3, Gunnar Gerdts 4, Patricia
Burkhardt-Holm * 1

1 University of Basel — Vesalgasse 1, P. O. Box4001 Basel, Switzerland 2 Alfred Wegener Institute, Helmholtz Centre for
Polar and Marine Research — 27570 Bremerhaven, Germany 3 Alfred Wegener Institute Helmholtz Centre for polar and
marine research - AWI (AWI) — Biologische Anstalt Helgoland Kurpromenade 201 27498 Helgoland, Germany 4 Alfred
Wegener Institute Helmholtz Centre for Polar and Marine Research (AWI) — Biologische Anstalt Helgoland
Kurpromenade 201 27498 Helgoland, Germany

Knowledge about the fate of microplastics in rivers is still scarce. Here, we analysed 25 sediment
samples at water depths of 5-7.5 m from the bed of the Rhine River at the German locations of
Koblenz (n = 10) and Rees (n = 15). The samples were taken from the riverbed with a diving bell (n
= 19, undisturbed, sediment depth: 7 cm) and with a bucket chain of a shipping channel
maintenance vessel (n = 6, disturbed, depth: 0.5-1.1 m). Density separation on pooled samples (n =
3) was performed using an adapted ZnCI2 protocol, prior to purification with Fenton’s reagent and
chemical analysis using ATR-FTIR and FTIR imaging. Our study indicates high concentrations of
microplastic particles (< 0.5 mm) in riverbed sediments (264.63— 11,073.71 kg—1). Microplastic
particles smaller than 75 mm accounted for an average of 96 + 6% (SD). Eighteen different types of
synthetic polymers were detected in the samples. Most frequently acrylates/polyurethane (PUR),
polystyrene (PS) and polypropylene (PP) were found. Non-expanded PS and high-density PUR and
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may weigh up to 1.05 g cm-3 and 1.42 g cm-3 respectively, and thus could be expected to sink in
freshwater. However, the high PP (0.85 g cm— 3) findings were unexpected in the sediments of a
turbulent waterbody. Data will be discussed in the light of the microplastic data from surface water
and riverine sites. The presented data suggests that riverbed sediments may act as an important sink

for riverine microplastics.

Keywords: microplastic*, sediment, river
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A methodology to characterize macroplastic dynamics

in rivers

Tim Van Emmerik %7 1, Thuy-Chung Kieu-Le 2, Michelle Loozen 3, Kees Van
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University of Paris-Est — France

Land-based macroplastic is considered one of the major sources of marine floating plastic.
However, estimations of plastic emission from rivers into the oceans are scarce and uncertain,
mainly due to a severe lack of consistent observations. Especially detailed information on spa-
tiotemporal variation in plastic quantities and composition is crucial for assessing plastic fluxes, and
for potential mediation and recycling efforts. We present a new methodology to characterize
macroplastics in rivers. Furthermore, we discuss results from a first application in the Saigon river,
Vietnam. During a two-week period, hourly cross-sectional profiles of plastic flux were made across
the river width. Simultaneously, sub-hourly samples were taken to determine the weight, size and
composition of riverine macroplastics. Finally, extrapolation of the observations based on available
hydrological data yielded estimates of daily, monthly and annual macroplastic emission into the
ocean. Results suggest plastic emissions by the Saigon river are up to 4 times as large as previously

estimated.

Keywords: rivers, hydrology, method, measurements, plastic pollution, macroplastic, Vietham
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November 20th
November 20th — Panel 5.1: 8h30 - 10h (AGH),
Panel chaired by Mateo Cordier.

OC-TECH: PROTECTING THE MARINE
ENVIRONMENT THROUGH INNOVATION

Santiago Miranda

OCEAN CLEANER TECHNOLOGY, SL (OCT) has decided to focus on the indus- trial
manufacturing of the OC-TECH innovative vessel, which is protected by patents in Europe and in
other countries of the world. Spills’ accidents on the sea occur at random and it is therefore
impossible to predict the nature, place, time and magnitude of an accident. Pollution control
equipment must be permanently available, while being put to profitable use in the periods between

clean-up operations.

Two-fold benefits are presented by OC-TECH collecting a wide range of waste materials from
marine environments (cleaning) and offering a versatile boat capable to perform the full range of
port, oil industry or ocean-going tasks (workboat). This Innovative project has been selected and

financed by the European Commission through Horizon 2020 Programme Phases 1 and 2.

The OC-TECH project aims at offering an innovative polyvalent and versatile vessel that is able
to recover all types of floating and liquid waste as hydrocarbon spills, to deal with micro algal

blooms or to collect flotsam as floating containers or microplastics.
Our boat represents a suitable and highly efficient tool for smart coastal and hydrological cities.
We highlight some of our innovations:

- Self-regulating collection system: There is a multifunctional recovery system inside the tunnel,
capable of collecting liquids spills or floating waste. All the operative decantation and filtering
activities, except bagging, are performed under the deck of the boat. - On-Board polyethylene
bagging system: Spill and other contaminants can be contained safely during OC-TECH operation
in large floating bags, which once filled are sealed, are marked with a buoy and towed away by an
unspecialized auxiliary vessel for removal and treatment. For small spills and quantities of solids,

OC-TECH’S on-board tanks will be used for storage and later, safely unloaded in port.

Keywords: OC, TECH innovative vessel
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The Plastics Manufacturers efforts to prevent marine
litter

Anne-Gaelle Collot * 1, Jeremy Fouriau
1 Plasticseurope — 4/3 Avenue E Nieuwenhuyse, 1160 Brussels, Belgium

Plastics have become indispensable to our lives and are too valuable to be lost in our en-
vironment and the oceans. However, plastic debris form a major component of marine litter,
negatively affecting aquatic life, leading to socio-economic costs and representing waste of valu-
able resources. Plastic products need to be responsibly managed throughout their life cycle, so that
they do not leak into the environment. In 2015, PlasticsEurope joined the Operation Clean Sweep
(OCS) programme, a voluntary industry initiative on plastic pellets loss. Plastic pellets are usually
produced in the microsize range to facilitate transport and conversion into products. OCS aims at
improving awareness, promoting best practices and providing guidance and tools to support the

plastic value chain in the implementation of prevention measures.
PlasticsEurope has committed to:

- To have 100% of its member companies sign the OCS pledge to which OCS is applicable by
the end of 2018.

- Develop by 2018 a transparent, harmonised monitoring scheme for the collection of relevant
and comparable information from all signed members to measure progress. Reports on progress will

be available to all key stakeholders on a yearly basis.

- In 2019 PlasticsEurope will explore the feasibility to develop a common assessment tool with

its members.

- To engage with at least one other major European port by the end of 2018. By 2030 we aim at
securing that all major industrial plastic pellet handling ports in the EU have taken measures to

implement OCS.

- To expand the work of the platforms with the supply chain and relevant stakeholders to

accelerate the implementation of OCS within the plastics industry.

At the conference we will present the latest efforts and achievements to prevent plastics pel- let

loss.

s«Speaker
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Page 37



MICRO 2018, Fate and Impact of Microplastics: Knowledge, Actions and Solutions. Lanzarote, 19-23 November 2018.

Acute need of Legal Framework for management of

marine debris and Microplastics in India
Shwetal Shah * 1, Darpan Vaishnav 2

1 Shwetal Shah — Block 11 First Floor, New Sachivalaya Gandhinagar, India 2 Darpan vaishnav — Navarangpura
Ahmedabad - 380009 Gujarat, INDIA, India

India is the second most populous Nation of the world. Very high density of population puts a
big pressure over country’s natural resources. Everyday India produces around 175,000 metric tons
of solid waste, 65% of it gets collected, 15% of the total waste gets treated, 50% of the total waste is
dumped into the low-lying areas and in landfill sites and 35% remains scattered in the environment.
Plastics comprises 7 to 10% of total solid waste by volume, with increasing income of average
Indian, plastics will be 25% of total solid waste by 2030. The present annual consumption of plastic
in India is around 13.4 million metric tons which will grow to 22 million metric tons by 2020. The
average per capita plastic consumption in India is 11 kg per annum against world average of 28 kg.
The basic studies about concentration and abundance of micro- plastics in Indian rivers and oceans
are not available. However, based on random studies, it is evident that microplastic contamination is
increasing drastically in Indian marine environment. In absence of scientific treatment of solid waste
and lackadaisical approach in enforcement of legal provisions about solid waste management in
India, it pauses a big challenge for future. In this paper it is projected that potential concentration of
micro-plastics in Indian marine environment will be significantly higher than the global average and
if it is not addressed in scientific and timely manner, it will be one of the major roadblock on
sustainable development of not only of India but also of the whole humanity. India has articulated
Environment Protection Act (EPA) 1986. However, in present legal framework Microplastics or
marine debris is not defined of even mentioned. Therefore, it is high time that India should have

inclusion of microplastic management in the existing legal framework.

Keywords: Solid Waste, Legislative Framework, Micro plastics, Marine Debris
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Development of a novel technological approach for the
reduction of microplastic pollution in seawater
desalination plants and for sea salt extraction.

Michael Strum 3 , Katrin Schuhen 7 1
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1 abcr GmbH — Im Schlehert 10, 76187 Karlsruhe, Germany

An increasingly and widespread problem is the introduction of plastics into the water cycle. The
poor degradability leads to the plastic waste remaining in the water and over time it fragments into
smaller and smaller plastic particles, so called microplastics [1]. In case of seawater use (e.g.
desalination or sea salt extraction) micro particles represent a significant potential for blocking the
microfiltration membranes (pore size > 100 nm) in the pretreatment and reverse osmosis (RO)

membranes (pore size > 5 nm).

Our innovative approach for the removal of microplastics from seawater for industrial use com-
bines a chemically induced agglomeration and a new technological implementation step. The
particular challenge in removing the microplastics is not only their small size but also their inert
properties against most of the physical and chemical additives for flocculation [2]. The concept is
based on the application of organosilanes, which can attach to microplastic particles by forming an

inclusion compound with simultaneous particle growth (Figure) [3].
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Treatment stage effect on microplastic abundance and
fate during passage through a tertiary wastewater
treatment plant
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Microplastics (MPs; < 0.5 mm) are classed contaminants of emerging concern but currently are
not regulated by water quality standards. Quantitative and qualitative data of these materials in
aquatic systems remains limited, particularly for freshwaters and wastewater treatment systems that

are important transport vectors of land-based contaminants to oceans. This study was conducted in a
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tertiary wastewater treatment plant in the UK (Glasgow, Scotland) to characterise and quantify MPs
in the system and assess the stepwise effect of treatment stage in their abundance and fate before
final effluent discharge. The MPs were present during all sampling campaigns and in all treatment
stages, ranging from 1-23 items per L, but their prevalence exhibited a downwards trend from inflow
to outflow. Fibres comprised 66.59% of all items, followed by films (18.27%) and fragments
(14.60%), while abundances of primary MPs were minimal. These findings suggest that MPs
pollution is continuous, especially from secondary sources, and while current treatment processes
efficiently capture MPs, some particles may still be discharged. However, blank and recovery tests
using MPs-spiked samples showed evidence of background contamination of fibres and production
of fragments during the extraction protocol that if not considered could lead to over-estimation of
MPs abundance. Wastewater treatment systems are expected to play an increasingly important role
in regulating MPs pollution, thus this study contributes to understanding of wastewater effluent as a

source of MPs and to identify where controls should be implemented.

Keywords: microplastics, freshwater, wastewater, microfibres
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In India, according to 2015 statistics announced in the parliament, 60 major cities are churn- ing
out 3500 tonnes of plastic waste every day and contributes a major share to the world’s overall
generation. The rapid development of technological innovation has opened the door for utilization of
vast variety of plastics in many industrial sectors and majority of these plastics are disposable.
Further degradation of microplastics by several pathways might result in the formation of
nanoplastics (< 1000 nm). Nanoplastics, due to their high surface-to-volume ra- tio, may
demonstrate distinctive chemical, physical, and biological properties compared to their bulk
material properties. The nanoplastics because of their size poses two potential problems 1) can be
easily ingested into marine organisms which emphasizes the high risk of disruption to marine food-
web 2) high efficiency to sorb contaminants and transport to longer distances to contaminate the
nearby aquifers. Hence, the interaction of nanoplastics with the rock and mineral surfaces is crucial

to assess their transport in the environment. Underlining the above points, we have recently
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published several publications emphasizing the importance of size of nanoplastics on their mobility,
roughness of the interacting media, hydrodynamics and charge heterogeneity of mineral substrates
and clay particles, including the impact of metal ion con- centration on nanoparticle retention under
electrostatically unfavorable conditions. Here the deposition of nanoplastics on varying mineral
substrates such as calcite, micrite and granodior- ite was presented. The results predicted for
nanoplastic retention at rock and mineral surfaces 1) roughness of mineral surface plays an
important role under unfavourable conditions 2) there ex- ists a critical velocity that is a function of
ratio of particle size to roughness of substrate beyond which particle is removed from the mineral
surface 3) an increase in contaminant concentration (metal) will overwrite the surface

heterogeneities of the mineral for its retention.

Keywords: Nanoplastics, deposition, transport, rock and minerals, roughness
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November 20th — Panel 5.2: 8h30 - 10h (EC), Panel
chaired by Pennie Lindeque.

From the sewer to the sea - microplastic transport and

fate in freshwater systems
Merel Kooi * 1, Annemarie Van Wezel 2,3, Albert Koelmans 1,4

1 Aquatic Ecology and Water Quality Management Group, Department of Environmental Sciences, Wageningen
University (AEW - WUR) — Wageningen University, P.O. Box 47, 6700 AA Wageningen, The Netherlands, Netherlands 2
van Wezel (A.P.) — Copernicus Institute of Sustainable Development, Environmental Science Group, Utrecht University,
P.O. Box 80115, 3508 TC Utrecht, Netherlands 3 van Wezel (A.P.) — KWR Watercycle Research Institute, P.O. Box 1072,
3430 BB Nieuwegein, Netherlands 4 Institute for Marine Resources Ecosystem Studies (IMARES) — Wageningen UR,
P.O. Box 68, 1970 AB IJmuiden, The Netherlands, Netherlands

Microplastics have been detected in rivers and streams around the world. Although these
measurements shed light on the occurrence of microplastics in freshwater systems, they are
fragmentary in both space and time. Moreover, the measurements cannot reveal all sources or
transport characteristics, and therefore hamper the development of exposure assessments. Mod- els
can help to integrate these fragmentary data into more comprehensive exposure overviews needed
for risk assessments. The models currently available are however focussing on small (sub)
catchments or are on a very coarse scale. In this study we modelled the transport and fate of
different microplastics in the Netherlands. Based on the WFD Explorer 2.2., a national-scale mass
balance model, the Dutch water network was divided into almost 19000 surface water units. We
identified and quantified different point sources including over 300 waste water treatment plants and
9 cross-boundary flows, but also took into account diffuse surface runoff of tire wear particles.
Emission input data were based on existing literature. We modelled the transport of different
polymers, both floating and settling, and analysed the effect of particle size on the fate of
microplastics. Also, we calculated the export of microplastics to the North Sea and Lake IJssel. We
compared our model results with measurements from both Dutch and non-Dutch rivers. Our model
provides the first comprehensive exposure assessment on a national scale, and will form the basis for
a prospective risk assessment, since modelled concentrations can be com- pared with effect
thresholds for different aquatic organisms. Also, management measures can be included in the
model, to illustrate how these measures would affect microplastic concentrations in freshwater

systems.

Keywords: rivers, microplastics, modelling. xSpeaker
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Microplastics going Dutch: A systems approach to
understand microplastics measured in riverine surface
waters and sediments

Svenja Mintenig * 1,2, Merel Kooi 3, Maarten Erich 2, Bart Koelmans 3, Stefan
Dekker 1,4, Patrick Bauerlein 2, Annemarie Van Wezel 1,2

1 Copernicus Institute of Sustainable Development, Utrecht University — Netherlands 2 KWR Watercycle Research
Institute — Netherlands 3 Aquatic Ecology and Water Quality Management Group, Department of Environmental
Sciences, Wageningen University — Netherlands 4 Faculty of Management, Science and Technology, Open University
Heerlen — Netherlands

Our understanding of microplastic pollution in freshwaters is lagging behind. Although
receiving more attention, sources, pathways and fate of microplastics in rivers need to be inves-
tigated more. In this study microplastics were examined in the surface water and sediment of two
river systems in the Netherlands. The Dommel is an intermediate river with clear catchment
boundaries, its water originates mostly from discharges of various waste water treatment plants
(WWTPs). The second river, the Meuse, has a much higher discharge and is mostly rain fed.
Samples were taken over the lengths of both rivers. The sampling locations were chosen to, firstly,
quantify microplastics in the effluents of WWTP, as well as up- and downstream of the discharging
points to assess the relative contribution of WWTPs to the total riverine plastic concentration.
Secondly, microplastics were determined in surface waters and sediments in sedimentation and
resuspension areas to better understand the effects of river dynamics. This was repeated in Meuse-
related drinking water basins. Thirdly, seasonal and daily variations of microplastic concentrations
in surface water and WWTP efflu- ents were assessed. Sampling the effluent was repeated under
normal weather conditions and during a strong rain event with a discharge ten times higher than
normally. Data were collected under high QA criteria. Microplastics down to 20 im were analysed
using FTIR microscopy and a subsequent automated analysis of generated data. Here, microplastic

numbers, shapes and masses of identified microplastics are presented.

Keywords: microplastic, riverine distribution, WWTP effluents
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Laboratory and numerical testing of transport

mechanisms of microplastics in rivers
Kryss Waldschléger = 1

1 Institute of Hydraulic Engineering and Water Resources Management of the RWTH Aachen University — Mies-van-
der-Rohe-Str. 17 52074 Aachen, Germany

The anthropogenic pollution of streams and oceans with plastic is rising steadily. More than 335
million t of plastic are produced annually, of which approximately ten percent end up in the aquatic
environment, where the plastic accumulates due to its high persistence. Especially microplastics
pose a health threat to the aquatic fauna, because harmful substances from the surrounding water
adhere to the small particles. Organisms tend to ingest those particles with their food and thus
enable the pollutants to bioaccumulate in their fat tissue and to move up the food chain. Therefore,
further input of plastics into our environment should be minimized and microplastics that are
already in the aquatic system should be removed. A basic requirement for the latter is a detailed
knowledge of the physical transport mechanisms of microplastics in rivers and oceans. Although
microplastics accumulate predominantly in the oceans, streams act as major transport pathways. As
particle properties of microplastics vary significantly depending on the polymer’s type and origin,

their transport processes within the river’s flow regime may vary as well.

Therefore, the effect of microplastics’ varying particle properties (density, diameter, shape and
concentration) on their behavior in the water will be examined by subdividing the transport
mechanisms into sedimentation, erosion, transport and infiltration. A combination of laboratory and
numerical testing will provide a better understanding of the transport processes as well as it will
give new insights regarding the fate of microplastics in rivers. As the research started in January
2018, solely the study design and some preliminary results on the sedimentation behavior of

microplastics can be presented yet.

Keywords: transport mechanisms, particle properties, freshwater
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Numerical modelling of microplastic transport in
Weser estuary and Wadden Sea

Gholamreza Shiravani 7 1, Dennis Oberrecht 1, Jana Kristandt 1, Anne Ritzmann 1,
Andreas Wurpts 1

1 Forschungsstelle Kueste — Forschungsstelle Kueste NLWKN — Bst Norden/Norderney An der Miihle 5 26548
Norderney Deutschland, Germany

Microplastic (MP) is referred to disposed plastic particles, which are in the size of smaller than
5 mm. The main sources of microplastic contamination are the transported microbeads through the
outflow of wastewater treatment plants into rivers and coastal areas. In contrast to the extensive
researches about the environmental effects of MP on marine organisms, the quan- titative studies on
MP-transport mechanisms along rivers and estuaries are rare. To fill this knowledge gap and
understand the MP-distribution, -transport and -accumulation mechanisms, a scientific research
program was planned to study and develop the measuring approaches as well as numerical tools
about MP contamination in Weser river and Wadden Sea of Germany, which is well-known as
PLAWES. One of the main objectives of PLAWES is to provide a chain of systematic tools to
manage and predict the MP fate from sources to receivers worldwide. To this end, the numerical
stud- ies of PLAWES for MP-contamination in river and estuary are performed through a coupled
hydrodynamic model (using Delft3D-FLOW) with water quality and ecology module (using
Delft3D-WAQ). The model results are calibrated and validated through performed measure- ments
within the first successful measurement campaign in April 2018 by PLAWES-research group. More

information about the numerical results and model approach will be presented in the conference.

Keywords: microplastic, numerical modelling, water quality
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Giving value to plastic bottles: an effective solution
for the top ocean polluter.

Ana Gutierrez-Dewar %7 1
1 Retorna — Spain

The European Union, in line with international organizations, has finally admitted the catas-
trophic effect of plastic on the environment and is in the process of enacting urgent legislation to
curb this. Ten products have been identified as constitution the most recurrent in coastal and sea
clean ups. The first item on the list is bottles, caps and lids, which will become part of the
microplastics polluting the oceansl. A recent study reveals that 10 different types of plastic have
been found in the intestine of every human analysed2 and in Spain, 69% of marine food is infected
by mi- croplastics3. The Chinijo archipelago, in the Canary Islands, it is a perfect example of the
harm that plastic can cause to both our environment and our health4. The proposed directive by the
EU aims at a 90% collection rate and a 35% recycled content target, and identifies deposit return
systems as the best way to achieve this. A growing list of countries is studying this measure, along
with a series of bans and taxes, to curb the stream of waste flowing into the oceans. Bottle deposit
laws are already in place across the world and have significantly reduced litter and increased the
percentage of containers recycled. Other EU countries and Spanish regions are also on the way
towards this solution, due to the increasing “on the go” consumption and littering of plastic bottles.
The presentation analyses DRS from different perspectives; consumer, municipal, retailers, local
and small fillers and from the labour perspective. The conclusion reached is that DRS is an

effective, viable, consumer friendly solution for one of the top polluters.

Keywords: Deposit, refund system
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Plastic input from the Seine River into the oceans: first
results from the MacroPLAST project

Romain Tramoy * 1, Johnny Gasperi 2, Laurent Colasse 3, Cédric Fisson 4, Sarah
Sananes 5, Vincent Rocher 6, Bruno Tassin 7

1 Laboratoire Eau Environnement Services Urbains — Université Paris-Est Créteil Val-de-Marne - Paris 12 — France 2
Laboratoire Eau Environnement et Syst 'emes Urbains (LEESU) — AgroParisTech, Ecole des Ponts ParisTech, Université
Paris-Est Créteil Val-de-Marne - Paris 12 — 6-8 avenue Blaise Pascal, Cité Descartes, Champs sur Marne77 455
Marne-La-Vallée Cedex 2, France 3 Association SOS Mal de Seine — Aucune — Association SOS Mal de Seine AJ1
ernemont 117 rue Vincent Auriol 76300 Sotteville-1'es-rouen, France 4 GIP Seine-Aval — Pdle Régional des Savoirs —
France 5 Minist ere de la Transition écologique et Solidaire — Etat — France 6 Syndicat interdépartemental pour
l'assainissement de ’agglomération parisienne — Syndicat 7 laboratoire interdépartemental Eau, Environnement pour
et I’assainissement Syst'emes Urbains de I’agglomération (LEESU) — AgroParisTech, parisienne — France. Ecole des
Ponts ParisTech (ENPC), Université Paris-Est Marne-la-Vallée (UPEMLYV), Université Paris-Est Créteil Val-de-Marne
(UPEC) — Université Paris Est - AgroParisTech, UMR MA-102, 6-8 avenue Blaise Pascal, 77455 Champs sur Marne
cedex 2, France

Most recent studies state between 0.1 and 4 Million t/yr of plastic enter the Ocean each year,
most of it being transported by rivers. Those global estimations are associated with great uncer-
tainties due to methodological difficulties to accurately quantify fluxes of plastic from continent into
oceans. In addition, only few studies at the basin scale exist and no standard methods are applied to
quantify those plastic fluxes. In this context, the Ministry of the Ecological and Sol- idarity
Transition (France), in response to European directives, has initiated the MacroPLAST project to
quantify macroplastic input from the Seine River into oceans. But, most importantly, the aim of this
study is to develop a methodology replicable in other rivers. Different methods are investigated
including modeling, field approaches, cameras, nets, etc. In this presentation, mod- eling and field
methods using statistical data, floating booms or data from association collecting plastic litter are
presented. The modeling method is based on Jambeck’s approach applied to the Seine basin.
Statistical and field approaches give similar order of magnitude, i.e. 1800-6300 t/yr entering the
oceans from the Seine River (Figure 1). But, they are associated with large uncertainties and rough
extrapolations. To avoid such extrapolations and statistical weaknesses, a new methodology has been
developed and is actually in progress. It focuses on a probabilistic approach combining the tracking
debris using GPS, tagged plastic litter and data from plastic litter collection along the riverbanks of
the Seine estuary operated since 2008. First results at the mid of June 2018 lead to fluxes of 800 t/yr,
an order of magnitude lower than the two other approaches. The results will be progressively
improved as long as new data will be available and by investigating the potential hiding the plastic

flux within the water column, below the water surface.

Keywords: Macroplastic, River, Flux. «Speaker
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November 20th — Panel 6.1: 10h30 - 12h30 (AGH),
Panel chaired by Juliana-A. Ivar-do-Sul.

Microplastic pollution of the Akyatan Beach one of
the most important sea turtle nesting area at NE

Mediterranean Coasts of Turkey
Cem cevik = 1, Sedat Gundogdut 1

1 Cukurova University — Cukurova University Faculty of Fisheries, Turkey

Plastic pollution is widely recognized as an important issue for marine environment. Cur- rently,
a large proportion of the plastics found in the marine environment are in the form of microplastics
(< 5 mm). Microplastics are of most concern because they cannot be easily spot- ted, and are easily
ingested by marine organisms and make their way through the food chain. Akyatan Beach is one of
the most important green turtle nesting grounds in the Mediterranean with almost 50% of overall
nesting occurring at this site. Loggerhead turtles also nest on this beach but in many fewer numbers.
The beach is located on the eastern Mediterranean coast of Turkey and is almost 22 km in length.
The aim of this study was to investigate, the abundance, composition and distribution of
microplastics of Akyatan Beach. For this purpose, sediment samples were collected in May 2018 at
nine sampling points using 1*1 m quadrats. About 1000 g sediment with three replicate were taken
and dried at 70°C. Microplastic particles were then selectively extracted from the sediment by
floatation in a sodium polytungstate solution of 1.8 g/cm3. Microplastics were classified by color,
shape, size and type. The results show that an average of 59.78+18.85 particles per kg
(629.43+352.6 particles per m2) collected at all nine sampling point. The most abundant type of

microplastics were fragments and the most abundant size were 1-5 mm size groups.

Keywords: Sandy Beaches, Sea Turtle, Microplastics, Mediterranean Sea
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Marine litter monitoring in the Neva Bay (Baltic Sea):

first results
Tatjana Eremina 1, Alexandra Ershova % 1, Mikhail Shilin 1
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The problem of marine litter pollution has been investigated for the first time for the Neva
estuary in the Russian part of the Gulf of Finland - an enclosed and highly populated water body at
the easternmost tip of the Baltic Sea. Neva River is the largest river in the Baltic region with an
annual discharge of 2 500 ub.m. River estuaries being unique aquatic ecosystems serve as an
accumulation spot for all types of wastes, including plastics. The metropolitan area of St.Petersburg
(largest city in the North-West of Russia) with the total population over 7 000 000 of permanent
residents produces annually about 112 000 tons of plastic wastes; much of it finds its way to the
adjacent waters. At the same time the water area of the Bay can serve itself as a source of beach
pollution by plastic particles released from bottom sediments during repeated dredging works in the
Neva Bay. Macro-, meso- and some micro-litter accumulation patterns were investigated during the
monitoring campaigns of Russian State Hydrometeorological Uni- versity in summer 2018 at 15
spots at sandy beaches of the Neva Bay and the Eastern Gulf of Finland, including urban and rural
spots, using in parallel several European methods of beach litter monitoring. Results showed that
there are differences in accumulation of marine litter in the northern and southern shores of the
Neva Bay; however, some common patterns also were observed. Main types of litter were glass,
fabrics, cigarette butts, and plastics. Analysis of local beach and coast types made it possible to
discuss the most appropriate monitoring methods. At the same time some adaptations and
modifications of existing European methods of beach litter monitoring are suggested considering
regional specific meteorological (storm surges), hy- drographical and geomorphological processes.
Project was funded by Russian Foundation for Basic Research (18-55-76001 ).

Keywords: beach litter, Gulf of Finland, Baltic Sea, monitoring methods
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Microplastics pollution on the beaches at the northern
Black Sea coast during the monitoring of beaches

sediments in 20162018

Elena Sibirtsova # 1, Irina Agarkova-Lyakht 2

1 The A. O. Kovalevsky Institute of Marine Biological Research of RAS (IMBR of RAS) — Nakchimov ave. 2, Sevastopol,
Crimea, Russian Federation, Russia 2 Institute of Natural and Technical Systems — Sevastopol, Lenin St., 28, Russia

During the monthly monitoring the study of qualitative and quantitative composition of
microplastics on two urban beaches of Sevastopol (Omega and Uchkuevka) is conducted. Such

studies were carried out on the northern Black Sea coasts for the first time.
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Simultaneously with microplastic the granulometric composition of the beaches sediments was
studied, to analyze the role of sediments size in spatio-temporal distribution of microplastic in

underwater and above-water parts of beaches.

The samples were collected during 20162018 from the top 5 cm of the numerous square areas
(1x1 m) placed at the four, 20 m-long transects located perpendicularly to the 100-meter-lines along
the shore. Three types of stainless steel sieves were used: with the mesh sizes of 5 mm, 1 mm and
0.3 mm. In the laboratory, the collected sediments were put into a glass tank with a high
concentration of sodium chloride (NaCl) 140 g-I-1. The floating plastic particles were recovered,

sorted and categorized by type, usage and origin.

The samples for granulometric composition were collected on the water boundary, underwa- ter
at depth 1, 2, and 3 m, and on the beach at distances 10, 20, and 30 m from water boundary. The
samples were dried and sieved through 10 mesh form 0.1 mm to 10 mm. The relative abundance of

every sediment fraction was calculated.

The highest microplastics parameters are registered on Omega beach in May 2017 (6.9 + 0.3
items-m-2) and on Uchkuevka beach in August 2016 (3.5 £ 0.1 items-m-2). The minimum were on
Omega beach in Januare 2017 (3,0 £ 0,17 items-m-2) and on Uchkuevka beach in May 2017 (1,5 +
0,054 items-m-2).

The main sources of microplastic on the beaches are find out. Our data provide baseline
knowledge for designing the monitoring and modeling strategies in the Black Sea.

sSpeaker TCorresponding author: iva crimea@mail.ru
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Accumulation of microplastics on sandy beaches of
Mediterranean islands as an effect of tourism

Michaé€l Grelaud 7 1, Laura Simon 1, Patrizia Ziveri 1,2

1 Institute of Environmental Science and Technology (ICTA), Autonomous University of Barcelona (UAB) — Bellaterra
08193, Spain 2 Institucio Catalana de Recerca i Estudis Avangats (ICREA) — Passeig Lluis Companys, 23 08010
Barcelona - Espanya, Spain

The BLUEISLANDS project brings together 14 partners from 8 countries in a systematic effort
to properly identify, address and mitigate the effects of the seasonal variation of waste generation as
an effect of tourism on mediterranean islands. One of the main activity of the project is to assess the

accumulation of marine litter, in general, and of microplastics, in particu- lar, on sandy beaches of 8
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Mediterranean islands (Mallorca, Sicily, Rab, Malta, Crete, Mykonos, Rhodes and Cyprus). For
each island three different beaches were selected for comparison: one very popular and touristic
beach, one popular beach but mainly used by locals and one remote beach. For each beach, 4
sampling campaigns were conducted in 2017: 2 during the low season and 2 during the high season.
For each campaign, 5 samples of sand were collected (3 in the middle of the beach and 2 in the high
water mark): the top 2-3 cm within a quadrat of 20x20cm were removed and stored into clean glass
jars for further analysis. The samples are now in the processing phase (extraction and
characterization of the microplastics). The first results show that, during the low season (February —
April 2017) all the islands and beaches tested are affected by microplastics pollution. Their
concentrations range from 10.3 particles/kg of dry sand on the remote beach of Cyprus to 809.6
particles/kg of dry sand on the touristic beach of Malta. The concentrations found on the touristic
beaches are always higher than those found on the remote beaches. Once obtained, the final results
for the 4 campaigns will be compared to the accumulation of marine litter on the same sites and the
number of tourists in order to assess the effect of tourism on the generation and the accumulation of

microplastics.

Keywords: Microplastics, tourism, beaches, BLUEISLANDS
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Microplastic pollution on Gran Canaria island beaches
Jorge Rapp * , Alicia Herrera, Theodore Packard, May Gémez

Marine Ecophysiology Group (EOMAR) — Facultad de Ciencias del Mar, Universidad de Las Palmas de Gran Canaria,
Campus Universitario de Tafira s/n 35017, Spain

In recent decades, plastic pollution in the ocean has increased exponentially. With an es-
timation of more 270 thousand tons of plastics floating in the marine environment where they tend
to migrate to the oceanic margins, accumulating in convective zones. The Canary Islands, located
on the eastern margin of the Atlantic Ocean, are an obstacle to the Canary Current. There, it is of
great interest to study the amount and type of plastic that migrates around the archipelago, as well as
the proportion of plastic that washes up on the coast. This study of microplastic pollution on Canary
Island beaches is a starting point for seasonal monitoring of plastic waste and future research that
will aim to explain the consequences that this marine litter can have on marine ecosystems. The
majority of the items observed were fragments from bigger plastic objects, more of the 50% of the
items sampled. Even, the transparent resin pellets or nurdles, the semispherical items used as raw
material in the production of plastics, were found on most beaches and showing a 14% of the total

microplastic pollution. The Canary Islands do not have a plastics industry, so the origin of this
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marine debris is due to ocean circulation. On the other hand, microfibers were sampled too, showing
a mean maximum concentration of 2000 items/ m"2. The distribution of microfibers is totally
different from that of larger microplastics and mesoplastics, suggesting a possible endogenous

origin of the contamination, probably by wastewater discharges, ravines and beach users.

*Speaker

Quantity and type of plastics in the beaches of the
region of Murcia (SE Spain): towards a monitoring of
marine litter in the marine spatial planning

J. Santos-Echeandia, J.R. Rivera-Herndndez*, Vicen¢ Moltd, Joana R. Patricio-
Rodrigues

Instituto Espaiiol de Oceanografia, IEO, Centro Oceanogrdfico de Murcia, Varadero 1, E-30740 San Pedro del Pinatar,
Murcia, Spain.

During the last decades much attention has been paid to marine litter pollution, mainly due to
plastics and microplastics. The Descriptor 10 of the Marine Strategy Framework Directive
(2008/56/EC) is devoted to plastics in particular and marine litter in general. So there is a need to

control the quantity and type of plastics present in the marine environments.

Among these environments, beaches are one of the most impacted areas due to plastic pollution
but studies about content and type of plastics in Spanish beaches are scarce. There is a need to
implement a monitoring programme both in beaches but also in coastal waters for these emerging

contaminants.

In the present study, the amount and type of plastics present in several littoral sandy areas from
the Region of Murcia (SE Spain) are presented. In addition, the amount of a regulated contaminant
such as Hg in the plastics is also shown. The problem of these plastics is not only physical, but also
associated to the pollutants contained in this material during its production or adsorbed once the
plastics are released to the marine environment. Recent studies have demonstrated that once in the
environment, plastics are able to adsorb metals and concentrate them (Ashton et al., 2010; Holmes
et al., 2012). This fact can have several environmental and ecotoxicological implications as the
adsorption-desorption kinetics of metals and plastics under different environmental conditions (i.e.
pH, salinity or temperature) will release these metals from plastics to the water column or, in
contrast, will act as metal carriers (Brennecke et al., 2016) to the trophic chain, entering through the

filter-feeder animals for example.
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The french approach for msfd beach microplastic
monitoring : presentation and first results
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The descriptor 10 of the Marine Strategy Framework Directive (MSFD) requires that the
“properties and quantities of marine litter do not cause harm to the coastal and marine environ-
ment.” To achieve or maintain Good Environmental Status (GES) in European Seas, European
Member States (MS) have to develop strategies that should lead to programmes of measures. This
involves the establishement of monitoring programmes, enabling the assessment of the status of
marine waters on a regular basis. As French national MSFD scientific pilot for the in- dicator
D10C2 beach microplastic, the Centre of Documentation, Research and Experimentation on
Accidental Water Pollution (Cedre) is in charge of the French beach microplastic monitoring
program. Considering that microplastics could be either deposited on or buried in the sand, two
protocols have been developped. The first, based on recommendations of the MSFD Technical
Subgroup on Marine Litter (Galgani et al., 2013), targets burried microplastics (0.1 — 5 mm) and
involves sand sampling and subsequent microplastic extraction and analyses in lab. The second one
is optionnal as only applied in presence of stranded patches or slicks” of microplastics (1 — 5 mm);
based on a protocole commonly used for oiled shoreline survey during an oil spill, it consists in
calculating the volume of microplastics by visual assessment. In this communication, the French
approach for MSFD beach microplastic monitoring will be presented as well as first results obtained

for some French beaches.

Keywords: Microplastic, beach, MSFD, monitoring
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Effects of microplastics presence on different
developmental stages in invertebrate species

Silvia Messinetti 1, Silvia Mercurio 1, Marco Parolini 1, Roberta Pennati 1
1 Universit'a degli studi di Milano [Milano] — Via Celoria 2 - 20133 Milano, Italy

When microplastics (MPs) reach the marine environment, they can interact with a wide range of
organisms. The main physical threats for marine species that ingest MPs are dam- aging and
blocking of the feeding appendages and digestive system and limiting of the food intake. Thus, we
investigated the effects induced by the presence of spherical polystyrene MPs particles on different
developmental stages in the invertebrate species Ciona robusta, Clavelina lepadiformis and
Paracentrotus lividus. The chosen species offered the unique opportunity to evaluate and compare
the impact of MPs on the development of animals with different feeding strategies: the pelagic
suspension feeding plutei and the sessile filter-feeding ascidian juveniles and adults. We tested four
different MPs concentrations based on available environmental data. Both ascidian juveniles and
plutei were able to ingest MPs beads with different feeding efficiency at all the concentrations
tested. In ascidians, survival rate of larvae and juvenile was not in- fluenced while metamorphosis
was the process most affected by microplastics. The percentage of individuals that completed
metamorphosis was statistically lower in all the exposed groups, compared to control. In sea urchin
plutei, the body shape was altered after ingestion of MPs. Adults of C. lepadiformis filtered a huge
amount of water and quickly ingested MPs also at the lowest concentration tested. Our results
revealed that developmental stages of different species are highly sensitive to MPs presence,
prompting the necessity to monitor coastal invertebrate populations since MPs can alter generation

recruitment.

Keywords: polystyrene, sea urchin, ascidian

s«Speaker

Page 54



MICRO 2018, Fate and Impact of Microplastics: Knowledge, Actions and Solutions. Lanzarote, 19-23 November 2018.

The impact of microplastic ingestion on the behaviour

of the Common Periwinkle Littorina littorea
Darragh Doyle *7 1, Roisin Nash 1, Jo© ao Frias 1, Martin Gammell 2

1 Marine and Freshwater Research Centre, Galway - Mayo Institute of Technology — Dublin Road, Galway, Ireland 2
Marine and Freshwater Research Centre, Galway-Mayo Institute of Technology — Dublin Road Galway, Ireland

The common periwinkle (Littorina littorea) is an intertidal gastropod of commercial impor-
tance. Consumed domestically and exported internationally, it is a species of great value to the Irish
seafood industry. Ecologically, the species is regarded as a keystone grazer on rocky shores, where it
reduces algal cover and allows space for other organisms to colonise. However, through this grazing
activity, the common periwinkle has been shown to ingest microplastic fibres and beads from the
surface of algae. Despite evidence of this phenomenon, no study has yet explored the behavioural
effects of microplastic consumption in the species. The goal of this study is to collect baseline data
on microplastic levels, and to explore possible behavioural implications of microplastic ingestion in
the common periwinkle. Preliminary results show that 99% of mi- croplastics consumed by Irish
periwinkles are in the form of fibres and that microplastic levels are similar between clean and
contaminated sites (1.92 & 2.02 fibres/individual respectively). Future research will assess a number
of behavioural responses to microplastic ingestion, includ- ing feeding, movement rate, and predator
avoidance. This work has important implications both ecologically and commercially. As the
common periwinkle is consumed by humans, it is vital that microplastic levels in harvested
populations be quantified and monitored long term. Ecolog- ically, microplastic ingestion by
periwinkles could have a number of negative implications, both at the species and community level.
Potential reductions in movement speed, grazing capacity, or ability to evade predators could all
affect the ability of periwinkles to regulate algal cover, and thus maintain succession. In turn, this
could have negative consequences for the equilibrium of rocky shore communities. This study
provides the first data on microplastic levels in Irish periwinkles and will provide the first study into

the behavioural effects of microplastic ingestion in the species.

Keywords: Microplastic, Gastropod, Behaviour
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Food quality and microplastics alter feeding behavior
and digestive enzyme activities in marine isopods

Spela Korez 1, Lars Gutow 1, Reinhard Saborowski * 1

1 Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research — Am Handelshafen 12 27570
Bremerhaven, Germany

Ingestion of microplastics can impair nutrition of marine invertebrates. In a laboratory study, we
tested whether microplastics affect ingestion rates and gastrointestinal enzyme activ- ities in the
marine isopod Idotea emarginata. Isopods were exposed for eight days to one out of four different
food treatments: natural food (the brown alga Fucus vesiculosus) or synthetic food consisting of
freeze-dried algal powder embedded in agarose, both, with or without mi- croplastic particles at
concentrations of 40 items per mg of food. The isopods accepted both types of food but consumed
significantly more (average 3.7-fold) of the agar based synthetic food. I. emarginata responded to the
reduced content of digestible organic matter in the syn- thetic food by a compensatory adjustment of
the ingestion rates. Addition of microplastics had no effect on feeding rates. Apparently, the
influence of microplastics on the food quality is negligible compared to effects of nutrient
deprivation. Digestive enzyme activities were only marginally affected in the approach with natural
food. In the approaches with synthetic food, however, activities of unspecific esterase increased in
an organ-specific manner. Animals which were fed with synthetic food alone, showed elevated
esterase activities in the guts while animals, which received synthetic food blended with
microplastic showed elevated esterase activities in the midgut glands. The results suggest that
microplastics do not significantly affect digestive pro- cesses as long as sufficient nutrients are
available. Under nutrient limiting conditions, however, microplastics seem to generate combined

effects with so far unknown consequences.

Keywords: Marine invertebrates, isopods, feeding, food quality, enzymes, combined effects
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Do synthetic and natural microparticles cause similar

cellular effects in marine invertebrates?
Spela Korez * 1, Lars Gutow 1, Reinhard Saborowskif 1

1 Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research — Am Handelshafen 12, 27570
Bremerhaven, Germany

In coastal areas, and especially in estuaries, organisms are constantly exposed to a variety of
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suspended particles. The particles are mostly of natural origin, i.e. fine sand grains, diatoms shells,
cellulose fibres or chitinous fragments. Since several decades, however, man-made syn- thetic
plastic particles are accumulating in the environment. The later are of great interest in
environmental and toxicological sciences as they are suspected to induce cellular modifications and
stress in organisms upon ingestion. This situation raises a number of questions whether natural and
synthetic microparticles induce similar effects and damage in cells and organisms. In order to
investigate this issue, marine organisms with different feeding modes will be subjected to natural
and synthetic particles. Blue mussels (Mytilus edulis) and brown shrimps (Crangon crangon) will
be collected from the field, acclimatized to laboratory conditions, and exposed to natural and
synthetic particles for 6, 24, and 48 hours. Microscopic analysis will be done to localize the
particles in digestive organs. Histochemical and biochemical analyses will be used to detect stress
markers in cells and tissues. The goal of this doctoral project is to understand the hazardous effects
of microparticles and to differentiate between anthropogenic and natural items. The findings will be
beneficial in estimating the actual hazard potential of microplastics and in defining actual threat

boundaries for marine invertebrates.

Keywords: Crustacea, Bivalvia, Oxidative Stress, Histochemical and Biochemical Analyses
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Zebrafish exposure to high-density polyethylene and
polystyrene microplastics: effects on liver
transcriptome and gastrointestinal histology

Cristina Panti * 1, Giacomo Limonta 1, Annalaura Mancia 2, Luigi Abelli 2, Maria
Cristina Fossi 1
1 University of Siena (UniSi) — Via PA. Mattioli, 4, Italy 2 University of Ferrara — Italy

Due to the constant increase of plastic use and production, microplastics (MPs) have become a
contaminant of serious concern for the aquatic environment. However, the biological pathways
affected by the exposure to different MP polymers still needs to be elucidated, in particular at the
”omic” level. The present study focuses on the identification of the molecular pathways affected by
the expo- sure of zebrafish (Danio rerio) to different concentrations of a mixture of two
environmentally relevant MPs. Adult zebrafish were fed daily with dry fish food (control group,
N=12) and food supplemented with a mix of pristine high-density polyethylene and polystyrene
microplas- tics (two experimental groups: 0.1 and 1 mg/L, N=12 each) for 20 days. The MPs
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dimension ranged from 25 im to 90 im for both polymers.

At the end of the exposure period, the fish liver was dissected, and its whole transcriptome was
analyzed by next-generation RNA-sequencing technologies on an Illumina platform. In addition, the
gastrointestinal tract and the gills were dissected and fixed for histology and im-
munohistochemistry. The exposure to polyethylene and polystyrene microplastics affected the liver
transcriptome in a dose-dependent way, inducing the differential regulation of specific suites of
genes compared to the control. Histological analyses evidenced changes in the inflammatory
response occurring at the two mucosal tissues selected for observation in the MPs treated fish. The
correlation of histological alterations with differential gene expression could represent a useful
approach to decipher early warning for effects at higher biological organization. This study provides
a comprehensive transcriptomic dataset, useful to understand a wide range of biological pathways

affected by MPs exposure as a model for studies on fish also in the field.

Keywords: microplastics, polyethylene, polystyrene, zebrafish, liver transcriptome, histology
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Bioaccumulation and gut microbiome response in the
great pond snail Lymnaea stagnalis exposed to PBDEs
in the presence and absence of nylon microplastics

Alice Horton * 1, Lindsay Newbold , Angela Palacio-Cortés , ElIma Lahive 1, Darren
Sleep , M. Gloria Dos Santos Pereira , Martina Vijver , Peter Van Bodegom , David
Spurgeon 1

1 Centre for Ecology and Hydrology [Wallingford] (CEH) — Centre for Ecology Hydrology Maclean Building Benson
Lane Crowmarsh Gifford Wallingford OX10 8BB, United Kingdom

It is recognised that microplastics will associate with persistent organic chemicals within the
environment, potentially changing their bioavailability and the interaction of organisms with these
chemicals. The aims of this study were to investigate how the presence of microplastics affect PBDE
bioaccumulation and the gut microbiome in the great pond snail Lymnaea stag- nalis. Snails were
exposed to microplastics and PBDEs independently and in combination for 96 hours. Microplastic
particles (13-15 pm nylon powder) were mixed with quartz sand sedi- ment at 1% w/w. A PBDE
mix (containing BDE-47, 99, 100, 153 and PBB-153) was added to the sediment-microplastic mix
in glass vessels at six environmentally relevant concentrations (94, 188, 375, 750, 1500, 3000 ng g-1

each PBDE), with six replicates consisting of one snail per treatment. There was no significant
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mortality observed in any of the treatments after 96 hours exposure. Of the six snails per treatment,
three were analysed for PBDE tissue concen- tration and three were analysed for gut microbiome
composition. The presence of microplastics did not significantly change PBDE bioaccumulation.
However, our data indicate that that the presence of microplastics did influence gut microbial
community diversity. In snails exposed to microplastics only (without PBDEs), microbial diversity
was lower compared to those not exposed to microplastics (Fig. 1). In the presence of microplastics,
with increasing PBDE con- centration, gut microbial diversity increased. In comparison, when
microplastics were absent microbial communities were less diverse at the higher concentrations
(Fig. 1). A similar trend is reflected in the community composition data. These data imply that
microplastics alone can influence the gut microbial community and they can also alter the effects of
PBDESs on the gut microbiome. Given the importance of the gut microbiome for nutrition, metabolic
function and immunity, such perturbation to the microbial community may have implications for

organism health and fitness.

Keywords: Great pond snail, freshwater, ecotoxicology, PBDESs, organic chemicals, POPs
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TROPHIC TRANSFER OF MICROPLASTICS
FROM COPEPODS TO PLANKTIVOROUS AND
THEIR IMPACTS

Raju Piliyan * 1,2, Perumal Santhanam 3, Moorthi Kaviyarasan 4, Meril Divya 5,
Dinesh Kumar Sundarraj 1,6,7, Gunabal Shanmugam 8, Manickam Narasimman 9

1 BHARATHIDASAN UNIVERSITY — India 2 P. RAJU RESEARCH SCHOLAR — India 3 ASSISTANT PROFESSOR
BHARATHIDASAN UNIVERSITY — India 4 M. KAVIYARASAN RESEARCH SCHOLAR — India 5 M. DIVYA
RESEARCH SCHOLAR — India 6 S. DINESH KUMAR PDF — India 7 DINESH KUMAR PDF — India 8 GUNABAL
STUDENT - India 9 N. MANICKAM PDF — India

Microscopicplastic (MPs) debris, termed “microplastics”, are of increasing environmental
concern. Recent studies have demonstrated that a range of zooplankton, including copepods, can
ingest microplastics. Copepods are a globally abundant class of zooplankton that form a key trophic
link between primary producers and higher trophic marine organisms. The increased widespread
occurrence of MPs corresponds to growth in the manufacture of plastic materials and include
sources such as cosmetic exfoliates, polyester fibres from fabrics, polyethylene fragments from
plastic bags, and other larger plastic items. Since microplastics occupy the same size range as many

planktonic organisms they can easily be mistaken for food and thus may affect a wide range of
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marine organisms, including copepods. Especially the planktivorous fish may erroneously capture
microplastics that resemble their evasive copepod prey. The consumption of microplastic debris can
result in gut blockages, growth, heightened immune response, loss of lipid reserves and significantly
reduced algal feeding in the copepod. The potential risk to food security and thereby human health
has led regulators to call for better understanding of the fate and effects of microplastic debris on
marine life. These studies provide fundamental information on the ingestion and biological effects
of microplastic debris upon copepods, knowledge of which is important given the key role that
copepod play in the transfer of microplastics to higher trophic levels and, thus, ecosystem function.
These findings provide pathways for further research and highlight the influence that feeding
strategy and prey selectivity may have in determining the negative effects associated with

microplastic uptake.

*Speaker

Keywords: Marine copepods, Microplastic, Feeding, Ecotoxicology, Food web.
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PHOTHOCHEMICAL FRAGMENTATION OF
FRESHWATER (MICRO)PLASTICS UNDER UV
IRRADIATIONS

Haroutioun Askanian %7 1, Florence Delorjestin 1, Gaélle Bissagou Koumba 2,
Vincent Verney 2
1 ICCF - Sigma CLERMONT - France 2 iccf — Institut de Chimie de Clermont-Ferrand — France

We begin to understand and describe more and more the fate of a plastic waste arriving (and
remaining) in the aquatic environment. Nevertheless, we still do not know many things, for example,
the time scaling of the process from the abandonment of a waste, its arrival, and its persistence in
the aquatic environment. During this period, the material will be exposed to various environmental
aggressions that will initiate and spread the photo aging of the material. This scenario is
accompanied by a physical fragmentation into particles of increasingly smaller sizes, and by a
chemical functionalization due to the photo-oxidation of the macromolecular chains. Finally, the
increase in both the specific surface area and the chemical functionality may influence strongly the

interaction parameters with persistent organic pollutants.

We have studied, in simulated laboratory conditions, the fate of various plastics fragments
(Polystyrene, Polypropylene and Polylactic Acid) immersed in fresh water and UV irradiated. We
worked either with real wastes (from post-consumer sector) or with model polymers totally free of
additives. The polymers were chosen for their different physical properties. Polystyrene behaves like
a glass (Tg = 104 » C) at the temperatures of use, which is not the case of the PP (Tg = 0 » C).
Finally, PLA can start hydrolysis reactions.

During the exposure time, solids and liquids (a small volume of water) are taken for analy- sis
(melt rheology, ion and liquid chromatography). The main result is that in all cases there is a
formation and leaching of short chain (1C, 2C, 3C) carboxylic acids (acetic and formic acids, lactic
and glycolic in the case of PLA) all known to be markers of polymer degradation. In the absence of

light no transfer of any acid in the liquid is recorded.

Keywords: microplastics, Oxidation, ageing, chemicals
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Influence of environment and polymer morphology on
fragmentation and production of micro/nanoplastics

Fanon Julienne * 1, Nicolas Delorme 2, Christophe Chassenieux 3, Taco Nicolai 3,
Fabienne Lagarde

1 Institut des molécules et des matériaux du Mans — Centre National de la Recherche Scientifique : UMR6283, Le Mans
Université — France 2 Institut des Molécules et Matériaux du Mans (IMMM) — CNRS : UMR6283, Université du Maine
— Faculté des Sciences Avenue Olivier Messiaen 72085 LE MANS CEDEX 9, France 3 Institut des molécules et des
matériaux du Mans (IMMM) — CNRS : UMR6283, Université du Maine — UFR Sciences et Techniques Université du
Maine - Avenue Olivier Messiaen - 72085 LE MANS Cedex 9, France

Weathering of non biodegradable polymers in the environment is a sum of complex phe-
nomena such as oxidation, hydrolysis and degradation governed by photo/thermal processes [1].
These phenomena strongly affect all physico-chemical properties of the polymer : chemical com-
position [2], crystallinity [1], wettability [3] leading to their fragmentation in microplastics. To
provide a better understanding of these processes and to predict the evolution of microplastics
environmental concentrations, laboratories experimentations are needed. “Additive free”
polyethylene (PE) and polypropylene (PP) films were blown extruded in order to control their
morphologies and thicknesses and were placed during several months in an ac- celerated weathering
chamber. During the weathering process the physico-chemical properties of the films were regularly

analyzed through spectroscopy and water contact angle measurements.

Despite a high oxidative degree, no fragmentation was observed for polymer films in air. In
contrast, the films in the still Milli-Q water fragmented following distinct patterns and leading to

different fragments size distribution. (cf Figure 1).

By combining Atomic Force Microscopy (AFM) and optical microscopy imaging, we were able
to show that the fragmentation process strongly depends on the morphological structure of the film
and on the water presence. Finally, although, nanofragments (< 1pm) were not in sufficient quantity
to be detected by light scattering measurements (DLS), surface erosion of the films at the nanoscale

was confirmed for PP.

K. Rajakumar, V. Sarasvathy, A. T. Chelvan, R. Chitra, en C. Vijayakumar, “Natural weath- ering studies of
polypropylene”, J. Polym. Environ., vol 17, no 3, 2009.

D. Mellor, A. Moir, en G. Scott, "The effect of processing conditions on the UV stability of polyolefins”, Eur. Polym. J.,
vol 9, no 3, 1973.

H. Shen, E. Forssberg, en R. Pugh, ”Selective flotation separation of plastics by particle control”, Resour. Conserv.
Recycl., vol 33, no 1, 2001.
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Characterization of nanoplastic aggregation as a

function of temperature and ionic strength
Nisha Singh * 1, Gopala Krishna Darbha 2

1 Department of Earth Sciences, Indian Institute of Science Education and Research — Department of Earth Sciences,
Indian Institute of Science Education and Research, Kolkata, West Bengal -741246 India, India 2 Department of Earth
Sciences, Indian Institute of Science Education and Research, Kolkata — Department of Earth Sciences, Indian Institute
of Science Education and Research, Kolkata, West Bengal -741246 India, India

The wide range of applications, ubiquitous distribution and persistent nature of plastic has
become a global concern. Large plastic debris gets disintegrate into micro or/and in nano- size range
by a number of physical, chemical and biological factors in the environment. Its complexity due to
the presence of additives, tendency to absorb other contaminants or propensity to act as a vector to
cotransport pollutants with limited detection techniques has increased the concern in the scientific
community. Although there are extensive pieces of literature on the occurrence of microplastic/
nanoplastic debris in the environment, the aggregation behavior of nanoplastics that determines the
fate and transport of these particles in natural aquatic condition has received very limited attention.
A part of the study was to investigate the effect of varying temperature (15 0C, 25 0C, and 35 0C)
on the rate of aggregation of polystyrene nanoplastics over a range of monovalent (NaCl) and
divalent (CaCl2) salt concentration using time-resolved dynamic light scattering. The stability ratio
and critical coagulation concentration (CCC) was calculated for both salts and the temperature
ranges. The aggregation kinetics exhibit reaction- limited (slow) and diffusion-limited (fast) regimes
for both NaCl and CaCl2. Moreover, high aggregation due to charge neutralization was observed in
presences of low concentration of CaCl2 followed by NaCl. However, at higher concentration of
CaCl2 charge reversal is observed that stabilizes the nanoplastic. In addition, with a decrease in
temperature, a rise in stability ratio for the polystyrene nanoplastic was observed. Preliminary
results indicate that the stability of nanoplastics is highly influenced by the presence of electrolytes

and the temperature of the aquatic body.

Keywords: Nanoplastic, polystyrene, aggregation, stability ratio
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Photodegradation of PE small microplastics : erosion
vs fragmentation

Gireeshkumar Balakrishnan Nair 7 1, Taco Nicolai 1, Christophe Chassenieux 1,
Fabienne Lagarde 1

1 Institut des molécules et des matériaux du Mans — Centre National de la Recherche Scientifique : UMR6283, Le Mans
Université — UFR Sciences et Techniques - Le Mans Université - Avenue Olivier Messiaen - 72085 LE MANS Cedex 9,
France

Degradation of plastic debris in the marine environment leads to the formation of microplas- tics
(< Smm) and potentially nanoplastics(< 100 nm). However, the knierics of fragmentation processes
are not fully known, specially the mechanisms of nanoplastics production are not well documented
so far. In this project, PE particles were prepared with average sizes in the range of 0.6 to 1 um and
placed in an accelerated weathering chamber. The molecular weight (Mw) and radius of gyration
(Rg) of PE particles were determined through Dynamic Light Scattering measurements at different
exposure time. The results show a strong decrease of the molecular weight of PE particles with
increasing ex- posure time until 14 weeks when a steady state is reached. Meanwhile, the Rg of the
particles decreased from an average of 300nm to an average 200nm with no detection of smaller
parti- cles. The strong molecular weight decrease measured here (80 %) compared to the Rg
decrease suggests that the process of erosion occured at the surface and inside the particles. Overall,
these preliminary results show that under photodegradation, PE small microplastics may not
fragment in nanoplastics but would rather be eroded forming soluble final products that still have to
be identified in further experiments Figure.1. (a) Double logarithmic plot of the scattering intensity
as a function of q (scattering wave vector) for PE particles suspension in Millipore water at different
light exposure times. (c) and (d) show the evolution of Mw and Rg at different UV exposure times,

respectively. Blank is the refernce PE in the dark.

Keywords: Photodegradation, Microplastics, Erosion, Dynamic Light Scattering
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Woven metal filter media for microplastics sampling

from water
Dominik Herper * 1, Markus Knefel 1, Daniel Venghaus 2

1 GKD - Gebr. Kufferath AG — Metallweberstr. 46 52353 Dueren, Germany 2 Technische Universitdt Berlin — Germany

Woven wire meshes represent an important category of filter media and are widely used in
various filtration tasks. The fact that they are a pure metallic filter media makes them a prior choice
for microplastic sampling from water as the filter material doesn’t contaminate the specimen.
Another advantage of a woven media is their geometrically determined pore shape and size,
delivering a very sharp cut point when used in filtration. Filter media are commonly characterized
by their opening. Unfortunately, this characterization by opening is not specific without knowing the
conditions under which this value was actually determined. As most manufacturers test the opening
of a woven media in different ways, the end user is subjected to very inhomogeneous and
unstandardized characterization methods. This ultimately leads to very subjective interpretation of
particle measurements conducted with woven wire meshes as filtration medium and results which
are not comparable. Table 1 gives a short overview of pore sizes for a 200 pm mesh determined
with different testing methods. This paper intends to show how this problem can be avoided by
characterizing woven media by a standardized pore opening which is given by major suppliers of
woven wire mesh. Its goal is giving an overview of existing media and helping the end user to select
an appropriate mesh for microplastic sampling which then can be compared to other results which

have been achieved with the same method.
Keywords: Sampling, Filtration, Standardization
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An unexplored type of microplastics revealing a
neglected way of plastic fragmentation found in the
beaches of Hong Kong

Hoi Ki Beverly Po 1 1, Hoi Shing Michael Lo 2, Keng Po Lai 1, Siu Gin Cheung 1,2

1 State Key Laboratory in Marine Pollution, City University of Hong Kong — Hong Kong SAR China 2 Department of
Chemistry, City University of Hong Kong — Hong Kong SAR China

Microplastics in different environments vary in composition due to the variation of the sources
and factors that distribute them. In order to characterise the types of microplastics in the beaches of

Hong Kong, microplastics (size of 1 —5 mm) were collected from 10 beaches. Out of 5000 pieces of
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microplastics analyzed, over 50% (by pieces) were plastic fragments with a predominance of white
or transparent (41%) and blue (28%) in colour. More importantly, a special type of fragment which
has not been reported before is revealed. These special fragments, composing about 13% of the
fragments collected, are interestingly triangular in shape with at least two of the three sides being
characteristically straight and re- sembling a cut made by compression, often coupled with signs of
tearing. Objective observations from some special pieces have made apparent differences between
these “trimmed fragments” and those triangular fragments that were fractured randomly as the
plastic degraded. In ad- dition, species of fish were examined to investigate their ability to make
these fragments by biting. Preliminarily findings showed that some species of the Tetraodontidae are
likely to be the causes. A brief review of photographs of microplastics from other parts of the world
supported that the ”trimmed fragments” discovered in this study could be widely distributed. If this
type of “trimmed fragment” is confirmed to be formed by biological causes in macro-scale instead
of natural weathering, the finding here would have wide implications on current ecotoxicological
and modeling studies for microplastics since the active biting of large plastic debris has generally

not been considered as a factor.

Keywords: Microplastic ingestion, source, fragments
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Freshwater plastic pollution: recognizing research
biases and identifying knowledge gaps

Martin Blettlers 1, Elie Abral 1, Khan Farhan §% 2, Nuket Sivri 3, Luis A. Espinola 1

1 Instituto Nacional de Limnologia — Ciudad Universitaria (3000), Santa Fe, Argentina 2 Roskilde University —
Universitetsvej 1, PO Box 260, DK-4000 Roskilde,, Denmark 3 Istanbul University — Cerrahpasa, Engineering Faculty,
Department of Environmental Engineering, Istanbul, 34320, Turkey

The overwhelming majority of research conducted to date on plastic pollution (all size frac-
tions) has focused on marine ecosystems. In comparison, only a few studies provide evidence for the
presence of plastic debris in freshwater environments. However, owing to the numerous differences
between freshwater studies (including studied species and habitats, geographical lo- cations, social
and economic contexts, the type of data obtained and also the broad range of purposes), they show
only fragments of the overall picture of freshwater plastic pollution. This highlights the lack of a
holistic vision and evidences several knowledge gaps and data biases. Through a bibliometric
analysis we identified such knowledge gaps, inconsistencies and survey trends of plastic pollution
research within freshwater ecosystems. We conclude that there is a continued need to increase the
field-data bases about plastics (all size fractions) in freshwater environments. This is particularly
important to estimate river plastic emissions to the world’s oceans. Accordingly, data about
macroplastics from most polluted and larger rivers are very scarce, although macroplastics represent
a huge input in terms of plas- tics weight. In addition, submerged macroplastics may play an
important role in transporting mismanaged plastic waste, however almost no studies exist. Although
many of the most plastic polluted rivers are in Asia, only 14% of the reviewed studies were carried
out in this continent (even though the major inland fisheries of the world are located in Asia’s
rivers). The potential damage caused by macroplastics on a wide range of freshwater fauna is as yet
undetermined, even though negative impacts have been well documented in similar marine species.
We also noted a clear supremacy of microplastic studies over macroplastic ones, even though there

is no reason to assume that freshwater ecosystems remain unaffected by macro-debris.

Keywords: plastic pollution, freshwater environment, macroplastic, developing countries, endan- gered fauna.
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Sampling microplastics in turbulent rivers using a
stationary net from a bridge: what should be the
sampling duration? How many samples are needed to
reduce bias?

Antoine Bruge * 1, Marius Dhamelincourt 1
1 Surfrider Foundation Europe — Surfrider Foundation Europe — 33, allée du Moura 64200 Biarritz, France

Rivers are recognized as a major pathway for plastic entering the ocean; however, few studies
have investigated microplastic inputs from rivers to the ocean. Moreover, there is currently no
harmonized protocol or guidelines dedicated to microplastic sampling in rivers. This presentation
aims to improve microplastic sampling in rivers and to bring answers to two important questions:

what should be the sampling duration? How many samples are necessary to reduce bias?

Sixteen samplings were carried out April 6th, 2018. A 300 im stationary net was set up from a
bridge downstream of Pau city, southwest of France, on the Gave de Pau river. Ten samples were
collected with a sampling duration of 5 minutes, three with a sampling duration of 3 minutes and
three with a sampling duration of 7 minutes. The macro fraction was removed with a 5.6 mm mesh
sieve. The thinner fraction was then digested using a hydrogen perox- ide oxidation. Microplastics
were then counted under a binocular microscope. A subsample of the identified microplastics were

tested through spectrometry FT-IR. Microfibers were excluded from the analysis.

Our sixteen samples show a mean density of 3.34 + 0.20 microplastics per m3 with 61% being
made of polyethylene. Statistical analysis didn’t show any differences between mean microplas- tic
densities for our different sampling durations. All three durations seem therefore relevant for a water
speed surrounding 1.4 m/s. Our calculation shows that the collection of 11 samples is needed to
divide by two the standard error. Considering that microplastic distribution is homogenous in the
water column of turbulent rivers, the annual microplastic load of the Gave de Pau river is estimated
at 5.46E11 + 3.33E10 fragments. Overall, this study contributes to the development of a
methodology to sample microplastic in rivers. Such method is expected to facilitate data collection,

comparison and model calibration.

*kSpeaker
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Evaluating citizen science as a technique for spatial
analysis in freshwater ecosystems: A case study in the

Ottawa River watershed, Canada.
Shaun Forrest * 1, Jesse Vermaire 1, Meaghan Murphy 2

1 Carleton University — 1125 Colonel By Drive Ottawa, ON, Canada, Canada 2 Ottawa Riverkeeper — 275 Bay St 301,
Ottawa, ON, KIR 575, Canada

A collaboration between Carleton university researchers and volunteers from the Ottawa
Riverkeeper network provided a citizen science partnership to examine the spatial distribution of
microplastics in the Ottawa River, Canada. Citizen scientists sampled 100 litres of river water along
the Ottawa River and submitted samples to the Carleton University research team for analysis. 43
samples were received representing 23 sample locations across an approximate 600-kilometre
length of the Ottawa River. The advantages of using citizen science collaboration for freshwater
microplastic research include engaging the citizen scientists in the issue of microplastic pollution.
The expansive network of volunteers through the Ottawa River valley enabled a relatively
inexpensive method for data collection in comparison to a research team conducting the research.
However, there are draw- backs to this method. For example, not all citizen scientists followed the
specific directions, in addition some citizen scientists failing to conduct control samples. It is
recommended future citizen science projects should consider an established network of volunteers.
The current research had the advantage of utilising the Ottawa Riverkeeper and its volunteer base.
Furthermore, it is recommended to continually convey the importance of correctly filling out
standardised forms and conducting control samples to the citizen scientists. Lastly, developing a
method of enabling the citizen scientists to sample more than 100 litres of water at their desired
locations would be advantageous. This would help reduce the microfiber contamination influence on
samples. However, it must be noted, if you ask citizen scientists to sample for an unreasonable
amount of time, one could potentially decrease volunteer interest, as is important to keep the
scientists actively interested and engaged in the research process for an effective and successful

collaboration.

Keywords: citizen science, microplastics, Ottawa River, microfibres
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Microplastic pollution in the River Trent UK, and the
use of EASYLIFT to optimise microplastic recovery.

Amy Osborne *71 1, Claire Gwinnett 1
1 Staffordshire University — College Rd, Stoke-on-Trent ST4 2DE, United Kingdom

Freshwater environments have not been extensively researched to determine the level of mi-
croplastic pollution. As freshwater systems will contribute to marine plastic pollution more research
into freshwater microplastic research is needed. The River Trent is the third largest river in the UK,
it passes through several major cities, it also runs through many nature reserves so the effect of
microplastic pollution in the Trent could be far-reaching. This project aims to quantify the level of
microplastic pollution along the duration of the river, by taking both 1-litre water and 132cm3
sediment samples from twenty-five locations along the river Sediment samples and water samples
were obtained using the ‘grab method’ outlined in Barrows et al, (2017). The River Trent could then
be characterised to determine how the concentration of microplastics will change as the river
progresses. The microplastics recovered were characterised by factors includ- ing the type of
microplastic, colour, length, width, cross-sectional shape and birefringence to determine the
polymer type. The use of EASYLIFT as a method for optimising microplastic re- covery was
compared to previously used methods of manually searching for and retrieving fibres.
Approximately 1333 microplastics were found over 28 samples and seven locations, an average of
6.2 microplastics/l-1 were found in the water samples and for the sediment samples, there was an
average of 3.2 microplastics per 132cm3 of sediment. Using EASYLIFT to recover the
microplastics after they had been filtered recovered more microplastics than manually recovering
them. In all instances when manual methods of recovery were used first EASYLIFT recovered at
least one additional microplastic. Whereas when EASYLIFT is used first in most instances it
recovered all the microplastics present, this means that using EASYLIFT to recover extracted

microplastics could provide a more accurate indication of the level of microplastic pollution.

Keywords: microplastics, rivers, EASYLIFT, quantification, Trent, UK, pollution, freshwater, sed- iment, collection
method, recovery
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Effectiveness of distinct methods for isolation of
microplastics in freshwater systems

Nelson Abrantes 1 1, Mariana Rodrigues 2, Fernando Gongalves 2, Helena Nogueira
3,Jo" ao Carlos Marques 4, Ana Marta Gongalves 2,4

1 Department of Environment CESAM, University of Aveiro — Portugal 2 Department of Biology CESAM, University of
Aveiro — Portugal 3 Department of Chemistry CICECO, University of Aveiro — Portugal 4 MARE, Department of Life
Sciences, University of Coimbra — Portugal

Plastics, one of the most demand material worldwide, are considered an emerging aquatic
pollutant due to their ubiquity, high persistence and insufficient management. Especially, mi-
croplastics (< 5 mm) are of scientific and social apprehension as they can reach high densities,
derive from a variety of sources and can interact with biotic and abiotic environment. Currently, the
concerning about microplastics (MPs) in freshwater systems has been increasing, notwith- standing
there is no unified method for MPs isolation in these systems. This result in inaccu- racy data that
differs in quality and resolution, not allowing data comparison between different studies. Hence, this
work aimed to assess the effectiveness of distinct separation methods as an attempt to identify and
establish the most cost-effective method. For that, artificial samples con- taining eleven plastics
belonging to the most common types of polymers (e.g. low/high-density polyethylene,
polypropylene, polystyrene, polyvinyl chloride, polyethylene terephthalate) were prepared and
subjected to distinct methods. These methods included the single use of distinct density separation
methods (using sugar, olive oil and zinc chloride), as well as organic matter degradation methods
using hydrogen peroxide (wet peroxide oxidation) and multienzymatic de- tergent (enzymatic
digestion), both combined with separation methods. The samples were then undergoing the
detection, quantification and identification of polymers using a dissection micro- scope and Fourier
transform infrared spectroscopy (FTIR). Several criteria were considered in order to achieve the
aims of this work: effectiveness of density separation and organic matter degradation, the total mass
of polymers recovered, cost of each procedure, the time spent, the simplicity and the quality of
recovered polymers. Based on this multi-criteria approach, this study concludes that the wet
peroxide oxidation with addition of zinc chloride was the most cost-effective method, and therefore

their use is recommended in MPs monitorization studies in aquatic systems.

Keywords: Microplastics, freshwater systems, isolation methods
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Toward automated plastic detection in rivers

Kees Van Oeveren * 1, Michelle Loozen § 1, Tim Van Emmerik % 1
1 The Ocean Cleanup — Netherlands 2 The Ocean Cleanup — Netherlands

The majority of marine macro plastic is transported from rivers. Current estimations are based
on modelling approaches, because of the lack of measurements. On-site river observations are
necessary to improve our understanding of macro plastic behavior. Most of the current measure-
ment methods rely on labor and equipment intensive methods. To quickly expand the on-site
measurement dataset, The Ocean Cleanup is developing an automated monitoring tool based on
camera footage from bridges. From these images we can derive plastic particle counts, or- ganic
particles and flow velocities. This system was currently tested under varying conditions, on several
locations. Application of this monitoring method is currently used as an expansion to current
applied measurement methods. It is most suited to better understand long-term variability and time
dependent variables. Now, expansion of the amount of camera monitoring locations could greatly
improve the understanding of plastic outflux estimations. The video dataset allows for several post
processing possibilities. In the future, the applications of camera imagery can be refined with more

optimized processing algorithms and applied to the currently created dataset.

Keywords: riverine, plastic, macro, automated, detection, cameras, photo, video, footage, machine vision, monitoring,
processing algorithms
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November 20th — Panel 8.1: 15h45 - 17h30 (AGH),
Panel chaired by Matthew Cole.

Impacts and implications of plastic adhesion to corals
surface

Cecilia Martin"", Elena Corona?, Gauri Mahadik', Carlos Duarte'!

1. King Abdullah University of Science and Technology (KAUST), Red Sea Research Center (RSRC), Thuwal, 23955-
6900, Saudi Arabia, 2. University of Milano—Bicocca, Department of Biotechnologies and Biosciences, Piazza della
Scienza 2, 20126 Milan, Italy

Despite thousands of tons of plastic dumped yearly in the Red Sea, its surface waters support
one of the lowest concentrations of litter estimated worldwide. Given the extension of coral reefs in
the basin, we hypothesize a major role of reef organisms as corals in retaining smaller plastic
particles (<0.5 mm) missing in surface waters. While ingestion of plastic in corals has been
demonstrated, it is not clear weather environmental conditions as presence of the natural prey
affects or enhances plastic feeding rates. To this end, we conducted experiments with 3 coral species
common in the Red Sea (Pocillopora verrucosa, Acropora hemprichii and Goniastrea retiformis),
exposed to either plastic beads (sizes 53 to 500 pm), Artemia shrimps or a mix of the two. During
the experiment, e observed a significant logarithmic decrease of plastic in the water due to adhesion
of beads to the surface rather than ingestion, showing that the three-dimensional structure of the
coral is a sink for microplastics. Plastic ingestion was recorded in all specimens and correlates with
amount of plastic adhering to the animal surface, suggesting adhesion as a key mechanism to
deliver plastic to the polyp. This experiment was not able to show an influence of the natural prey
on the plastic ingestion, result that was masked by the more relevant retention of microplastics by
the coral surface. We indeed estimated that studied corals can sink up to 50% of the plastic present
in the water column, in a species-specific extent dependent on the complexity of their skeleton
structure.

Keywords: Microplastic, Ingestion, Corals, Sinks, Red Sea
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Bioavailability and ingestion of microplastic by

zooplankton in the natural environment
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Place, West Hoe, Plymouth, United Kingdom 2 Plymouth Marine Laboratory — Prospect Place The Hoe Plymouth PLI
3DH, United Kingdom 3 Plymouth Marine Laboratory (PML) — Prospect Place, The Hoe Plymouth PLI1 3DH, United
Kingdom

Microplastics have been documented in marine environments worldwide where they pose a
potential risk to a range of biota. Of particular susceptibility are zooplankton, small ubiquitous
marine animals that provide an essential link between primary producers and higher trophic lev- els
(e.g. commercial fish species). Laboratory studies have established that zooplankton, such as
copepods, readily ingest microplastics, and that such ingestion decreases their energy budget and
negatively impacts reproduction, health and survival. However, sampling, classifying and
enumerating the size range of micropastics readily consumed by zooplankton, and understanding the
extent to which zooplankton encounter and ingest plastic particles and fibres within their natural
environment is imperative, not least as there is potential to disrupt the link between primary
producers and higher trophic levels, and for trophic transfer and bioaccumulation of microplastics
within the marine food web. In this study, we compared the amounts of microscopic anthropogenic
debris collected using 100, 335 and 500 im aperture nets, across 14 sites in the western English
Channel, to determine if sampling with traditional 335 im aperture nets underestimates
microplastic. Our findings show that as mesh size decreases, the number of anthropogenic
microdebris items collected increases. Furthermore, the mean size of items collected was smaller in

nets with a smaller mesh size.

We also sampled six sites in the western English Channel over the course of one year to de-
termine the types and amount of anthropogenic debris ingested by zooplankton in the natural
environment. Our results demonstrate that zooplankton routinely encounter and ingest mi-
croplastics under natural conditions. Encounter rates resulting from ingestion ranged from 1
particle/every 6-125 zooplankton. The incidence of ingestion of different zooplankton at differ- ent
temporal and spatial locations and potential impact on the health of the population and higher
trophic levels will be discussed.

Keywords: microplastic, zooplankton, mesh size, English Channel
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Mechanisms and effects of microplastic ingestion by
planktivorous fish
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Millimeter-sized plastic particles (microplastics) have been documented in many fish species
from most marine environments, but the factors influencing the ingestion still warrant to be tested to
better understanding microplastic pathways within tropic webs. The comparison of microplastics
and planktonic organisms in surface waters and in the digestive tract of juvenile planktivorous fish
captured along the coast of Easter Island revealed that fish ingested preferentially blue microplastics
sim- ilar to their common copepod prey. Experiments in the laboratory confirmed that visually-
oriented planktivorous fish capture mostly microplastics resembling their food. Moreover,
microplastics were only swallowed when co-captured with food, and were otherwise spit out,
suggesting that food produces a ‘gustatory trap’ that impedes the fish to discriminate and reject
inedible particles. Fish might thus ingest accidentally marine-weathered microplastics because they
are overgrown by a biofilm that alters the gustatory response of the fish. Experiments in the
laboratory will test whether juve- nile fish ingest preferentially marine-weathered over unweathered
microplastics, and also examine poten- tial impacts of microplastic ingestion on the behavioural and
physiological responses of the fish. The results of this study will be important to evaluate the threat

of microplastics to juveniles of important commercial and ecological fish species.

Keywords: Microplastic ingestion, planktivorous fish, gustatory trap, microbiota, behavioural and physiological
responses
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Novel methods for the determination of microplastic

in sediment and biota from the Norwegian continental
shelf

Arne Pettersen 1, Heidi Knutsen 1, Emma Jane Wade 1, Jens Laugesen 2, Thomas
Mgskeland 2, Jakob Cyvin 1, Hans Peter Arp 1
1 Norwegian Geotechnical Institute — N-0806 Oslo, Norway, Norway 2 DNV-GL — Veritasveien, Hgvik, Norway

NGI has developet a novel method for the extraction of microplastic in sediments and biota for
further qualitative and quantitative determination by FTIR microscopy. The method involves
separation i spetial Bauta separation towers using high density liquid and purification by organic

matter removal usin oxidation agents including hydrogenperoxide prior to FTIR analysis.

Keywords: Analytical method, sediment, biota, Norwegian continental shelf
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Gastropod pedal mucus facilitates uptake of
microplastics by marine periwinkles

Lars Gutow * 1, Kevin Bartl , Reinhard Saborowski , Jan Beermann

1 Alfred Wegener Insitute Helmholtz Centre for Polar and Marine Research (AWI) — Am Handelshafen 12 27570
Bremerhaven, Germany

A growing number of studies is showing that ingested microplastics can induce deleterious
effects in aquatic organisms. Accordingly, it is essential to identify mechanisms that facilitate the
uptake of microplastics to identify crucial exposure pathways. Marine gastropods produce pedal
mucus for locomotion. In order to compensate for the considerable amount of energy spent for
mucus production many gastropods forage on the mucus trails of conspecifics thereby taking up
particulate matter, such as microalgae, which adhere to the sticky surface of the pedal mucus. We
investigated (1) if suspended microplastics adhere to the pedal mucus of the marine periwinkle
Littorina littorea and (2) if the periwinkles ingest adherent microplastics when foraging on
contaminated pedal mucus. In laboratory experiments microplastics clearly accumulated in
gastropod pedal mucus. The number of microplastics in the mucus increased with the particle
concentration in the seawater but was independent of the incubation time. However, older mucus
retained less microplastic particles than fresh mucus indicating progressive aging of the mucus.
Periwinkles readily consumed pedal mucus contaminated with microplastics resulting in the
deposition of ingested microplastics in fecal material. Our results showed that the pedal mucus of
marine periwinkles collects suspended microplastics from the water column and makes it available

for ingestion by marine benthic invertebrates.

Keywords: ingestion, pathways, consumers, marine, mesoherbivores
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Are sea squirts playing a role in the transportation of

marine plastics?
Vicky Dewar-Fowler  , Adam Porter , Matt Cole , Corin Liddle , Ceri Lewis 1

1 University of Exeter (UoE) — Geoffrey Pope Building, Biosciences, 201 Lab, Stocker Road, Exeter EX4 4QD, United
Kingdom

Microplastics are now found in all areas of our oceans, with many buoyant polymers being
found in sediments. However, the mechanisms of this transportation of plastic from the surface to

the seabed are not yet known. Marine biota may be pivotal in this transportation; ingestion and
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subsequent egestion may alter the properties of plastics causing them to behave differently in the
oceans. One organism that may be playing a role in this biotransformation of plastics are sea squirts.
Sea squirts are prolific filter feeders capable of filtering a volume of sea water equivalent to their
body volume every second. This filtering process is important for local ecosystems as sea squirts
remove and sequester toxins from the water they filter. However, this high filtration rate enhances
the chance of plastic ingestion by sea squirts. We looked at microplastic ingestion in the solitary sea
squirt, Ciona intestinalis, through both laboratory and field studies. We found that C. intestinalis
readily ingested a variety of plastics in laboratory exposures, but were able to rapidly eject them.
Ingestion did not appear to significantly affect the heart rate or feeding rate of the sea squirt.
However, excretion of these particles in faecal matter may be providing a mechanism for buoyant
plastics to be transported to the benthos. Wild specimens of C. intestinalis were also analysed for the
presence of microplastics. A number of plastic-like particles were found to be present within these
organisms, suggesting that ascidians may be susceptible to microplastic ingestion in the marine

environment.

Keywords: Invertebrates, microplastic ingestion
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Microalgae as Microplastics Bioflocculators
César Cunha *{ 1, Marisa Faria 1,2, Natacha Nogueira 2,3,4, Nereida Cordeiro 1,2,4

1 University of Madeira [ Funchal] — Campus Universitdrio da Penteada 9000-390 Funchal Portugal, Portugal 2
Oceanic Observatory of Madeira - ARDITI — 9020-105 Funchal, Portugal, Portugal 3 Mariculture Center of Calheta —
9370-133 Calheta, Portugal, Portugal 4 CIIMAR - Interdisciplinary Centre of Marine and Environmental Research,
University of Porto — 4450-208 Matosinhos, Portugal, Portugal

Human consumerism and pollution gave rise to aquatic environments filled with plastic litter,
susceptible to breakage and release of increasingly smaller sized low-molecular-weight polymer
fragments, with increasing accumulation in the marine and freshwater environments. Microplas- tics
(0.1 pm - 0.5 mm) have a strong influence in the aquatic ecosystems, as they are ingested and
transferred through the planktonic web and higher trophic levels, modify genetic expres- sion and
exhibit toxicity and mortality in marine plankton. Plastic particles have been found throughout
oceans and rivers, from the surface to sediment on the seabed. Microalgae can ex- crete
exopolymers (a gel-like structure) with potential to form hetero-aggregates with plastic particles. In
this work two marine (Tetraselmis sp. and Gloeocapsa sp.) and two freshwater (Scenedesmus sp.
and Microcystis panniformis) microalgae were exposed to microplastics. In the present work, the

interactions between the microalgae and two types of microplastics (high and low density) were
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characterized and differentiated in terms of the potential production of exopolymers and hetero-
aggregation as a function of plastic particles type, size and density by means of fluorescence
microscopy and scanning electron microscope. Results showed that the hereto-aggregates were
composed by microalgae, exopolymers and microplastics and that the size, strength, viscosity and
exopolymers production, were very species-specific. Thus, Mi- crocystis panniformis and
Scenedesmus sp. exhibited a considerable amount of exopolymer production, but with lesser
capabilities to aggregate microplastics. Tetraselmis sp. displayed an excellent ability to aggregate
both low and high-density beads, being only semi-limited by the size of the MP. Gloeocapsa sp. is a
novel microalgae with outstanding exopolymer production and microplastic aggregation capabilities.
The results highlight the potential of the exopolymers to interact with plastic particles and the
hetero-aggregates importance for the plastics vertical transport from the water surface to the

sediment.

Keywords: Microalgae, Exopolymers, Microplastics, Polystyrene (PS), Acrylic (PMMA), Hetero, aggregates
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Does heat stress increase the susceptibility of marine

bivalves to microplastic pollution?
Mark Lenz * 1, Martin Wahl 2

1 GEOMAR Helmholtz Centre for Ocean Research Kiel (GEOMAR) — Diisternbrooker Weg 20 24105 Kiel, Germany 2
GEOMAR Helmholtz Centre for Ocean Research Kiel — Diisternbrooker Weg 20 24105 Kiel, Germany

Previous studies already documented that the pollution of the water column with microplas- tic
particles can have negative effects on marine filter feeders such as bivalves. However, it is still
unclear whether further environmental stressors such as heat, oxygen deficiency or fluctua- tions in
salinity, which are common in coastal habitats and should therefore frequently co-occur with
microplastics, can amplify its negative effects. We investigated this concept in identical laboratory
experiments that were conducted simultaneously at 4 sites in Chile, Indonesia, Japan and Wales
(UK). There, we exposed specimens of 6 bivalve species, Choromytilus chorus and Mytilus
chilensis (in Chile), M. trossulus and Crassostrea gigas (in Japan), Perna viridis (in Indonesia) and
M. edulis as well as C. gigas (in Wales) to 4 concentrations of irregularly shaped PVC particles (2 —
70 pm). The microplastic concentrations, i.e. 0, 2, 20, 200 mg/l, were fully crossed with three
temperature regimes of which two simulated either moderate or severe heat stress. The third regime
represented the long-term average sea surface temperature at site. To assess the effects of these

treatment combinations on mussel health, we measured oxygen consumption, filtrations rates and
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faeces production after 12 weeks of exposure. We found sig- nificant interactive effects between heat
stress and particle concentrations, which indicate that additional environmental stressors can
increase bivalve susceptibility to microplastics. These interactions, however, were found in some but
not in all of the test species as well as for some but not for all of the assessed response variables. We
provide an overview over our results, inter- pret the observed interactions and discuss which factors

could influence the interplay between microplastic pollution and environmental stress.

Keywords: heat stress, exposure to microplastics, PVC, bivalves, filtration, respiration, experi- ments, interactive effects
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November 20th — Panel 8.2: 15h45 - 17h30 (EC),
Panel chaired by Melanie Bergmann.

The role of vertical mixing on the global distribution

of near-surface microplastic
David Wichmann 7 1, Philippe Delandmeter 1, Erik Van Sebille 1

1 Institute for Marine and Atmospheric Research, Utrecht University, Utrecht, the Netherlands — Netherlands

Buoyant microplastic particles at the ocean surface can be submerged to deeper layers through
wind induced turbulent mixing (Kukulka et al. 2012). Yet the fact that particles in deeper layers are
transported by currents that are different from those at the surface has not been explored so far. We
simulate the global-scale transport of passive microplastic particles constrained to different depths
in the ocean from the surface to 130m depth. We compute trajectories of approx. 1 million virtual
particles with the Parcels framework using hydrodynamic data from the global OFES model on 1/10
degree resolution. We find that particles constrained to deeper layers show significantly different
long-term concentration patterns to those at the surface (see Figure). We also study the effect of
vertical mixing on the global transport of buoyant microplastic by explicitly taking into account the
vertical displacement through surface mixing in the trajectory computation according to the
parameterization of Kukulka et al. 2012. We simulate both long- term distributions (garbage
patches) and short-time transients through global uniform and point location release experiments.
The results indicate that the locations of the garbage patches are only weakly affected by vertical
mixing because deeper currents have smaller convergence. Nev- ertheless, deeply submerged
particles follow a completely different dynamics, not governed by the surface garbage patches.
These results could be relevant for understanding how microplastic can be transported to remote

regions outside the garbage patches such as the Southern Ocean.

Keywords: Modelling, Lagrangian particle tracking, global microplastic transport
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How do different physical processes affect the
pathways of floating microplastic? The Parcels

Lagrangian Ocean analysis framework
Philippe Delandmeter =7 1, Erik Van Sebille 1

1 Institute for Marine and Atmospheric Research, Utrecht University, Utrecht, the Netherlands — Netherlands

The transport of plastic on continental shelves is complex. The difficulties of modelling plastic
dispersion are due to the limited understanding of how it moves in the environment. Furthermore, its

fate is affected by the wide range of hydrodynamics time scales and processes.

Here, we simulate the transport of floating microplastic released in the main estuaries of the
European Northwestern continental shelf. Different sets of hydrodynamics data, such as NEMO,
GlobCurrent and CMEMS are compared, assessing the plastic distribution sensitivity resulting from
these flow fields. The connectivity between the North Sea and Arctic basins is studied in terms of

microplastic transport.

To run the different simulations, we develop and use the Lagrangian ocean analysis frame- work
Parcels, which is freely available and open source (www.oceanparcels.org). The model is designed
to use the output of state-of-the-art ocean models for advecting and dispersing virtual particles. To
combine user-friendliness with efficiency, Parcels is implemented in Python before being just-in-
time compiled in C and executed as a library. It aims to decouple the model defined by the user from

the low-level implementation.

The large modularity of Parcels enables to read velocity fields from different ocean models,
since it processes the discretisation of these fields naturally. Furthermore, it gives the possibility to
freely define the particle dynamics, to evaluate the importance of different physical processes, such

as tides, wind and waves, that drive the plastic transport.

This presentation focuses on both the dispersion of the North Sea microplastic and the de- tails
of the Parcels framework, which can be used to simulate the dynamics of very different types of

particles, from floating or non-floating marine litter, to plankton or tuna fish.

Keywords: Parcels, microplastic, Lagrangian, modelling
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A large scale mesocosm approach to simulate
chemical and biological effects of microplastics in a
high-plastic ocean

Luisa Galgani * 1, Steven Arthur Loiselle, 2, Manolis Tsapakis 3, Paraskevi Pitta 3,
Anastasia Tsiola 3, Ioanna Kalantzi 3, Eleni Tzempelikou 3, Chiara Esposito 4

1 Universit'a di Siena — Via A. Moro 2, 53100 Siena, Italy 2 Universit'a di Siena — Italy 3 Hellenic Center for Marine
Research — Greece 4 Universit'a degli Studi di Firenze — Italy

The Mediterranean Sea is a closed marine environment surrounded by a complex coastal area
and a population of more than 400 million. As in all populated areas, it has an elevated
concentration of marine litter and microplastics, with long-term consequences that are poorly
understood. The identification of accumulation hotspots, sources and fate of marine microplastics
and distri- bution processes is a priority research area. There is rising concern that microplastics
interfere with the marine carbon pump, by acting as substrates for microbial processing of organic

ma- terial.

Studying such dynamics would require hypotheses testing under controlled, repeatable con-
ditions simulating real oceanic environments. This is difficult to achieve in the field or in the
laboratory. We used large-scale mesocosms to study the effects of microplastics at the ecosystem
level, building on recent methodologies that have been applied to address other ocean processes and
changes. We simulated a “high-plastic” ocean with high concentrations of polystyrene mi-

crospheres and in situMediterranean seawater in 3 m3mesocosms.

We followed the dynamics of biological and chemical characteristics of each mesocosm over
two weeks, observing variations in the production of organic material in the presence of mi-
croplastics with respect to controls. We encourage collaborative projects to expand the use of these
valuable infrastructures to im- prove our understanding of microplastics fate and effects in aquatic
environments. Given their ubiquitous nature, we expect that there are numerous unrecognized

feedbacks between mi- croplastic pollution and other anthropogenic-driven ocean changes.

Keywords: Microplastics mesocosms ocean simulation
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MODELING PLASTIC WASTE FLOWS IN THE
MEDITERRANEAN ENVIRONMENT: A SOURCE
TO SINK APPROACH

Lisa Weiss 7 1, Wolfgang Ludwig 1, Claude Estournel 2

1 Centre de Formation et de Recherche sur les Environnements Méditérranéens — Université de Perpignan Via
Domitia : VIADOMITIA - UPVD (FRANCE), Centre National de la Recherche Scientifique : UMR5110 — 52, Avenue
Paul Alduy, 66860 Perpignan Cedex. France, France 2 Université Paul Sabatier - Toulouse 3, Institut national des
sciences de Observatoire Midi-Pyrénées, Centre National de la Recherche Scientifique : UMRS560 — 14 avenue
Edouard Belin 31400 Toulouse, France

The Mediterranean Sea is one of the most polluted zones of the world with more than a million
debris of plastic floating per km2. While garbage patches have been observed in the oceans, there is
still no accumulation zone clearly identified in the Mediterranean Sea. In order to better understand
the impact of plastic pollution on marine ecosystems and potentially on human health, it becomes
necessary to better quantify the plastics sources and to analyze their dispersion offshore. Here we
present a modeling approach that will combine statistical models of plastic inputs from rivers and
other land-based sources into the sea with a numerical model of ocean currents. Quantification of
plastic wastes that enter the Sea annually is based on the delineation of Mediterranean watersheds
and geo-referenced data for potential drivers such as population densities, waste management and
river drainage basin characteristics. It is this part of our work that will be presented during the
conference. In a further step, the model of plastic inputs will be used to initiate numerical
simulations of ocean circulation to analyze the plastics dispersion through the currents on the basis
of the 3D hydrodynamic model SYMPHONIE. This model commonly used for sediment transport
is able to integrate plastic particles with different size and density. Our modeling approach will
bring knowledge both on the origin and fate (beaching, sedimentation on the seabed, cascading or
surface drift) of plastics in the Mediterranean environment based on realistic particle and mass
concentrations. This will enable to integrate the increasing number of field observations and

measurements into realistic scenarios on plastic pollution in this key environment for global change.

Keywords: continent, ocean transfer, plastic pollution, Mediterranean Sea, ocean circulation mod- eling
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Numerical Model Simulation to improve the
understanding of Micro-Plastics Debris in marine
environments: sensitivity of microplastics fate to

particles physical properties and behaviour
Isabel Jalon-Rojas 7t 1, Erick Fredj 2, Xiao Hua Wang 1

1 The Sino-Australian Research Centre for Coastal Management, School of Physical, Environmental and Mathematical
Sciences, University of New South Wales — UNSW Australia at the Australian Defence Force Academy, Northcott
Drive,Canberra ACT 2600, Australia 2 Jerusalem College of Technology — Havaad Haleumi Street 21 Jerusalem 91160,
Israel

Understanding Marine micro-Plastic Debris (MPD) movement is a global issue of interna- tional
concern. Physical properties and processes of MPD particles can determine their motion and fate in
ocean and coastal systems. However, most of models of MPD movement assumed MPDs as neutral
particles drifting within the surface layer. These models are typically coupled to a specific ocean
model and focus on large special scales. In this study, we present TrackMPD, a new non-Lagrangian
tracking model for marine debris transport that consider (1) the behaviour of the particles of
different densities, sizes, shapes and fouling states, and (2) physical processes such as windage,
dispersion, degradation and refloating. TrackMPD is compatible with velocity data from many
different hydrodynamic models (e.g. POM, ROMS, MITgcm and FVCOM) and can compute
forward and backward trajectories in two or three dimensions. We describe and quantify the
influence of different microplastics behaviours and physical processes on the trajectory and fate of
microplastics using Jervis Bay (SE Australia) and its adjacent coast as natural laboratory.
Preliminary results show that the microplastics dynamical properties im- pacting their sinking have
a large effect on the distribution of MPDs, even more than other major physical processes such as
dispersion and refloating. In particular, the plastic density (Fig 1) and the fouling state play a key
role on the transport and final fate of both spherical and cylindrical microplastics, while the particle
size only has a high impact on the movement of spherical particles. A detailed sensitivity analysis
ranks the relative influence of each model parameter on the distribution and fate of MPDs. These
findings highlight the importance of the three-dimensional tracking of microplastics, and can help
prioritise experimental research on the particle dynamical properties and physical processes

involved on plastic transport, leading to more accurate predictions of their fate.

Keywords: microplastics transport, 3D modelling, dynamical properties, physical processes, mi-
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Laboratory experiments and numerical modelling of

plastic particles beaching

Cleo Jongedijk * 3, Jose M Alsina 1, Samuel Wetherell 2, Van Reeuwijk Maarten 3,
Agustin Sdnchez-Arcilla 1, Erik Van Sebille 4

1 Universitat Polit'ecnica de Catalunya [Barcelona] — C./Jordi Girona, 1-3, 08034 Barcelona, Spain 2 Atkins
Engineering Consultant — United Kingdom 3 Department of Civil and Environmental Engineering [Imperial College
London] — South Kensington Campus London SW7 2AZ, United Kingdom, United Kingdom 4 Utrecht University
[Utrecht] — Heidelberglaan 8, 3584 CS Utrecht, Netherlands

The ubiquitous presence of plastic debris in the world’s oceans is globally recognized as a key
environmental challenge. The large amount of debris drifting in the ocean constitutes a grave threat
to marine life and ecosystems. Tackling this environmental challenge requires an understanding of
how much plastic is in the ocean, where it is accumulating and how it is transported there. However,
the fate of a large proportion of plastic currently thought to be in the ocean is still unknown due to
the difficulty of obtaining representative samples of plastic debris and the presence of sinks, which
include shorelines (beaching), the ocean bed and ingestion by marine life. Within the Tracking Of
Plastic In Our Seas (TOPIOS) project, laboratory experiments and numerical techniques are
combined to study the plastic fluxes through the coastline and the plastic returning to the emerged
beach (beaching) as a function of wave climate and plastic properties. Wave flume experiments to
quantitatively determine those fluxes are performed in controlled conditions varying the wave
steepness, and energy; and plastic particles density and size. A plastic particle tracking system using
video cameras and video image analysis is used. In parallel a numerical model is being developed
combining a hydrodynamic solver, SWASH, and a Lagrangian tracking model, Parcels. The
Lagrangian tracking solver is modified to introduce the particle inertia, drag, buoyancy, added mass
and turbulent dispersion. Particle beaching is estimated using the advection length, defined as the
maximum distance seawards from the shoreline from which particles end up beaching. The attached
figure shows laboratory experiments configuration (left), measurements of 3D lagragian trajectories
(middle) and numerical and experimental advection ratios (right). The full paper will present details
of the experimental technique, experimental data analysis of the plastic particles beaching and

numerical modelling results.

Keywords: plastic beaching, laboratory experiments, coastline, plastic transport
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Why does floating microplastic accumulate in the

subtropical gyre of the North Atlantic Ocean?
Victor Onink 7 1,2,3, Erik Van Sebille 3

1 Climate and Environmental Physics, Physics Institute, University of Bern, Bern, Switzerland — Switzerland 2
Oeschger Centre for Climate Change Research, University of Bern, Bern, Switzerland — Switzerland 3 Institute for
Marine and Atmospheric Research, Utrecht University, Utrecht, the Netherlands — Netherlands

While floating microplastic has been found in most of the world’s oceans, it is distributed
unevenly over the globe, with elevated concentrations in the subtropical ocean gyres in each ocean
basin. However, little attention has been given to the different physical mechanisms re- sponsible for
this accumulation, with previous studies either focusing solely on the Pacific Ocean or simply
attributing the accumulation to wind-driven Ekman current convergence. In our re- search, we have
studied the roles of various current components such as the wind-driven Ekman currents, pressure
gradient-driven geostrophic currents and surface wave-driven Stokes currents in determining the
location of microplastic accumulation regions in the North Atlantic. We have run Lagrangian
particle simulations of floating microplastic to locate the position of greatest accumulation.
Hydrodynamic flow fields from the GlobCurrent and WaveWatchlIl re- analysis projects were
obtained for the Ekman, geostrophic, total (Ekman + geostrophic) and Stokes currents, thus
allowing the use of assimilated rather than modelled circulation. By ob- serving the final
microplastic distribution with each of the different current components, the respective contributions

to the microplastic accumulation could be isolated.

The model runs using the total currents resulted in a peak microplastic accumulation near the
middle of the North Atlantic in the subtropics (Figure 1), which matches observations and the
results of earlier modelling studies. The location of this peak accumulation is due to the wind-driven
Ekman currents, with the geostrophic currents not leading to accumulation in the subtropics. The
Stokes currents act as an accumulation mechanism in the subtropics, but also lead to microplastic
transport towards the equatorial and polar regions. This improved understanding of the contributing
mechanisms behind the accumulation of mi- croplastics can benefit a range of follow-up studies,

including the efficacy of open-ocean plastic clean-up efforts.

Keywords: Global Ocean Circulation, Lagrangian Modeling, Stokes Currents, Garbage Patch, Mi- croplastic
Accumulation
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Tracking nanoplastics in aquatic organisms at

environmentally realistic concentrations

Maya Al-Sid-Cheikh %7 1, Rowland Steve J. , Karen Stevenson , Claude Rouleau ,
Theodore B. Henry , Richard C. Thompson:

1 School of biological and Marine sciences, University of Plymouth — Circus Drake, Davy Building, Plymouth, PL4
8AA, United Kingdom, United Kingdom

Based on discharge models (1), at least 12 % of plastic litter that should be accumulating in
oceans is missing — or not detectable with actual analytical means. The fragmentation of plastic
debris into smaller particles, such as the largely “undetectable” nanoplastics (NP, d < 1000nm) has
been suggested to be a potential explanation for this missing sink in the environment. Due to
concerns that the increasing production of manufactured and possibly non-manufactured NP might
present unintended hazards, a small number of studies have also investigated the uptake or the
effects of NP into biota. However, they all used concentrations exceeding those predicted to occur in
the environment; the latter range between 1 pg L-land 15 pg L-1(2). In fact, most studies used
concentrations between two and seven orders-of-magnitude higher than those predicted. For
instance, some studies attempted to track fluorescent particles, using surface-functionalized
polystyrene nanoparticles, to produce qualitative characterization of the ingestion of MP/NP and
tissue distributions in transparent aquatic organisms. However, the use of such methods has
important constraints, including high limits of detection, interference from fluorescent backgrounds,
the range of organisms that can been used and the weak resolution (e.g. due to internal light
diffraction/reflection) that can be reached. Overall, the important challenges that tracking plastic
particles in biological or environmental media represent, have impeded the quantification of the
uptake and the characterization of the accumulation patterns in realistic environmental settings. In
this presentation, we report the first biokinetic and quantitative tissue distribution data produced in a
study where aquatic organisms (i.e. the scallopPecten maximus) were exposed to predicted
environmentally realistic concentrations (15 pg L-1) of two sizes of NP (d = 20 and 250 nm). (1)
Cozar, et al. (2014) Proc Natl Acad Scil11(28):10239-10244. (2) Lenz, et al (2016) Proc Natl Acad
Sci 113(29):E4121-E4122.

Keywords: biokinetics, isotopically labelled, tissue distribution, nanoparticles
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November 20th, JPI Oceans panels, Microplastics
Projects Joint Final Meeting (AGH).

9h-9h10, Welcoming Remarks, Objectives of the Day. Tim Eder, Federal Ministry of Education and
Research, Germany.

9h10-9h55, Project results BASEMAN: (i) General Introduction (Gunnar Gerdts); (ii)From the cradle to the
spectrum (Jesus Gago); (iii) Analytics of microplastics (Sebastian Primpke) and (iv) Challenges, limitations
and opportunites in identifying small microlitter particles (Martin Hasselov).

Defining the baselines and standards for microplastics analyses in European waters!?
Highlights and pitfalls of JPI-O BASEMAN

Gunnar Gerdts (Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research (AWI),
Helgoland, Germany) et al (the BASEMAN consortium)

Since the middle of last century rapidly increasing global production of plastics has been
accompanied by an accumulation of plastic litter in the marine environment. Dispersal by
currents and winds does not diminish the persistence of plastic items which degrade and become
fragmented over time. Together with micro-sized primary plastic litter from consumer products
these degraded secondary micro-fragments lead to an increasing amount of small plastic particles
(smaller than 5 mm), so called “microplastics”. The ubiquitous presence and massive
accumulation of microplastics in marine habitats and the uptake of microplastics by various
marine biota is now well recognized by scientists and authorities worldwide. A fundamental
issue precluding assessment of the environmental risks arising from microplastics is the lack of
standard operation protocols (SOP) for microplastics sampling and detection. Comparability of
data on microplastics concentrations was (and still is) hampered by the huge variety of different
methods applied, generating data of extremely different quality and resolution. JPI-O
BASEMAN as one of four projects funded in the framework of the JPI-O pilot action
“Ecological Aspects of Microplastics” aimed to overcome this problem by profound and detailed
comparison and evaluation of all approaches from sampling to identification of microplastics in
the marine environment. However, due to the increasing perception of microplastics as emerging
pollutant(s) in the environment (not only marine), these approaches now need to be harmonized
with those developed (and applied) in freshwater and terrestrial sytems for a holistic
understanding of the MP-pollution in interconnected ecosystems. In the framework of the JPI-O
Microplastics Projects Joint Final Meeting we will present our findings and methodological
suggestions concerning sampling and detection of MP in the marine environment (,,From the
cradle to the spectrum®, Jesus Gago) and our progress related to analytical approaches
(,,Analytics of microplastics®, Sebastian Primpke & Barbara Scholz-Béttcher; "Challenges,
limitations and opportunites in identifying small microlitter particles", Martin Hassel6v).
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9h55-10h40, Project results WEATHER-MIC: (i) General introduction (Annika Jahnke); (ii) The influence
of weathering on the sinking behavior of microplastic (Erik Toorman); (iii) Characterization and effect
testing of leachates liberated during UV light-induced weathering of polymers (Christoph Rummel) and (iv)
Ecological relevance of microplastic effect testing with a focus on weathering (Zandra Gerdes).

WEATHER-MIC - How microplastic weathering changes its transport, fate and toxicity in
the marine environment

Annika Jahnke!, Christoph Rummel’, Matthew MacLeod?, Annegret Potthoff®, Elena Gorokhova?, Zandra
Gerdes?, Erik Toorman®, Mechthild Schmitt-Jansen', Dana Kiihnel' and Hans Peter H. Arp®
! Helmholtz Centre for Environmental Research - UFZ, Leipzig, Germany. > Department of Environmental
Science and Analytical Chemistry (ACES), Stockholm University, Stockholm, Sweden. 3 Fraunhofer-
Gesellschaft, Institute for Ceramic Technologies and Systems (IKTS), Dresden, Germany. * KU Leuven,
Heverlee, Belgium. > Norwegian Geotechnical Institute (NGI), Oslo, Norway.

Studies on plastic debris including microplastic in the aquatic environment are increasing.
However, it is still common to use pristine particles, which are of limited relevance since plastic
debris is weathered quickly when exposed to various environmental factors. The overall aim of
the JPI Oceans-funded project WEATHER-MIC was to assess the impacts that weathering has on
the transport, fate and effects of plastic debris and the related leachates, i.e., the chemicals being
liberated during weathering.

There is a range of environmental factors influencing the weathering of plastic material and
leaching of chemicals, including UV radiation, physical stress due to wave action near- and
onshore, and microbial degradation. Their relative importance depends on site-specific factors
and the polymer. As additives are not chemically bound in the polymers, they are expected to
leach relatively fast. Microbial colonization and biofilm formation on the polymer surface has
several implications: Besides shielding the particle from UV light, the polymer’s density is
altered, resulting in changes in buoyancy and sedimentation rate. Furthermore, biofilms add an
additional sorptive phase to the plastic fragments, which can slow down the sorption of
chemicals and leaching from the polymer. Furthermore, the fragmentation of large plastic debris
leads to formation of smaller, irregularly shaped particles with relatively large contributions of
biofilm per particle mass. These particles can be ingested by marine consumers and hence
potentially affect organism fitness as well as facilitate transfer in food webs.

In this overview, we present WEATHER-MIC results, with a focus on three main topics: (i) The
influence of weathering on the sinking behavior of microplastic; (ii) Characterization and effect
testing of leachates liberated during weathering of polymers induced by UV exposure; (iii)
Ecological relevance of microplastic effect testing with a focus on weathering. Additional
important aspects, such as advanced particle characterization, will also be addressed.

10h40-11h, Coffee Break.
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11h-11h45, Project results PLASTOX: (i) General Introduction (Andy Booth); (ii) Uptake and Accumulation
of microplastic (Laura Airoldi); (iii) Toxic effects of ingested microplastic (Paula Sobral); (iv)Adsorption
and desorption of pollutants to microplastic (Kaori Sakaguchi-Soder) and (v) Bioavailability of pollutants
adsorbed to microplastic (Andy Booth).

"PLASTOX: A big assessment of small particles?"
Andy Booth! and the PLASTOX consortium for JPI Oceans.
! SINTEF Ocean — Postboks 4762 Torgard, N-7465 Trondheim, Norway

Although MP ingestion has been demonstrated for a range of species representing most trophic
levels, the number of studies reporting impacts associated with MP ingestion is small. Impacts
observed for different species include reduced feeding, weight loss, reproductive and
developmental abnormalities, and phagocytic activity and inflammatory responses. These
impacts are significantly influenced by particle size, with smaller sizes typically eliciting more
significant effects on organisms. The role of MPs as vectors for transporting known
environmental pollutants (e.g. persistent organic pollutants and metals) appears to be important.
However, there is currently insufficient data available to be able to draw strong conclusions
regarding the impacts of MPs on marine organisms. Furthermore, there is a lack understanding
regarding the effects of MP exposure and uptake at the population level and across food webs.
There remains a need to address the following knowledge gaps concerning MP effects:
Potential effects of MPs on marine species at different life stages
Determination of MP uptake, internalisation and potential for trophic transfer
Understanding the role of MPs as vectors for exposure and bioaccumulation of POPs
and metals
The role of plastic additive chemicals on the potential effects of MPs to aquatic
species
Use of environmentally relevant MP test materials and the importance of
physicochemical properties
PLASTOX is funded under the JPI Oceans Pilot Action “Ecological Aspects of Microplastics”.
The project investigates the ingestion, accumulation, food web transfer, and ecotoxicological
impact of MPs, together with persistent organic pollutants (POPs), metals and plastic additive
chemicals, on key European marine species and ecosystems. Acute and sublethal
ecotoxicological effects of MPs are assessed on marine organisms from phyto- and zooplankton
to shellfish and fish. Adsorption and desorption behaviour of organic and inorganic pollutants to
MPs are investigated using common POP and metal contaminants. The influence of MP
physicochemical properties (size, shape, surface area and composition) on these processes will
be evaluated. To study ecological effects of MPs, laboratory tests and mesocosm studies will be
combined with field-based observations and manipulative field experiments at stations
representing a wide range of European marine environments (Mediterranean, Adriatic, North,
and Baltic Seas and the Atlantic).

Page 90



MICRO 2018, Fate and Impact of Microplastics: Knowledge, Actions and Solutions. Lanzarote, 19-23 November 2018.

11h45-12h30, Project results EPHEMARE: (i) General Introduction (Ricardo Beiras); (ii) Uptake and
accumulation (Ronny Blust); (iii) Trophic Transfer (Thomas Braunbeck); (iv) Toxicity assessment (J Bellas)
and (v) Field validation (Stefania Gorbi).

ECOTOXICOLOGICAL EFFECTS OF MICROPLASTICS IN MARINE ECOSYSTEMS
(EPHEMARE); SYNTHESIS OF RESULTS

R. Beiras*, S. Keiter, R. Blust, X. Cousin, M. Albentosa, T. Braunbeck, F. Regoli, K. Kopke
*Ecology and Animal Biology, ECIMAT, University of Vigo, Galicia, Spain.

Microplastics (MP) have been found in every marine compartment where they have been
searched, from surface water to the bottom sediments, and in most marine species. Microplastics,
initially defined as plastics below 5 mm, have been traditionally sorted out by eye or under
binocular microscope. Manta trawls, neuston and plankton nets do not catch particles smaller
than ca. 300 pm, while those taken up by marine organisms are typically smaller than 100 pm.
Different organisms can be used as bioindicator species for MP depending on their habitat or diet
preference, mussels being particularly suitable for fibers. The most frequent typologies of
microplastics extracted in marine biota were PE (61%) followed by PP (19%).

MP have been shown to be easily ingested by zooplankton and transferred across these food
webs, but they are not acutely toxic (LOEC>30 mg/L) in the standard 24-48 h acute tests. New,
promising endpoints related to behavior, immune response, reproduction and development seem
more sensitive to test microplastic toxicity. Jellyfish larva behavior is affected at environmentally
relevant levels of MPs. Fish exposed to MPs are susceptible to stress increasing mortality rates,
inducing apoptosis, immunosuppression and histopathological damage. Long-term dietary
exposure lasting from hatching until adulthood reduced female growth, decreased reproductive
output, and increased abnormal offspring of embryos and larvae. Multi-stress experimental set-
ups seem most adequate to test the potential effects of MPs. MPs are not necessarily the prime
cause of toxicity but aquatic organisms may become more sensitive to additional insults in their
presence. The novel ecotoxicological tools developed within the framework of EPHEMARE
may contribute to set more protective environmental quality standards for microplastics than
current standard tests that fail to detect certain effects and interactions.

MP from consumer products obtained after compounding with chemical additives are more toxic
than polymer resins for both PE and PVC. Concerning chronic effects some plastic additives
have shown reproductive toxicity due to their endocrine disrupting properties, and have been
restricted in food-contact, children products or medical applications. However, even in those
cases the information of the composition of plastic products is not disclosed to the consumers. In
fact, no information at all on additives is included in labeling of consumer products which makes
very difficult to conduct a proper hazard or risk assessment.
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12h30-13h15, Lunch including Poster Session.

13h15-14h, Cross-cutting theme I: Towards standardized Methods. Short presentations (max. 6-7 min)
followed by an open discussion of the topic, chaired by Gunnar Gerdts: (i) Standardised methodologies:
Challenges of implementation (Joao Frias); (ii) Quantifying trophic transfer (Laura Airoldi); (iii) Measuring
presence and effects of MPs in biota (Francesco Regoli); (iv) The cost/information issue in microplastics
research (Arne Petersen) and (v) Towards a standards Initiative (Andrea Held).

14h-14h45, Cross-cutting theme I1: Weathering and Degradation. Short presentations (max. 6-7 min)
followed by an open discussion of the topic, chaired by Annika Jahnke: (i) Annegret Potthoff: Advanced
particle characterization and weathering-induced changes (WEATHER-MIC); (ii) Soledad Muniategui-
Lorenzo: Highlights of the Photodegradation of the Baseman’s polymers (BASEMAN); (iii) Ketil Hylland:
The relevance of microplastic weathering for environmental impacts (EPHEMARE) and (iv)Andy Booth:
UV, mechanical and hydrolytic degradation of synthetic polymer fibres from textiles (PLASTOX).

14h45-15h, Coffee Break.

15h-15h45, Cross-cutting theme III: Ecotoxicological Impacts on Marine Organisms. Short presentations
(max. 6-7 min) followed by an open discussion of the topic, chaired by Ricardo Beiras: (i) Biofilm - Plastic
interactions (Mechthild Schmitt-Jansen, WEATHER-MIC); (ii) Title TBD (BASEMAN); (iii) Uptake,
transfer and toxicity of microplastics - from unicellular organisms to vertebrates (Xavier Cousin,
EPHEMARE ) and (iv) Effects of ingested and accumulated microplastics (Paula Sobral, PLASTOX).

15h45-16h30, Cross-cutting theme IV: Adsorption and Additives. Short presentations (max. 6-7 min)
followed by an open discussion of the topic, chaired by Andy Booth: (i) Sorption of persistent organic
pollutants on microplastics in European marine environment (Kaori Sakaguchi-Soder, PLASTOX); (ii)
Sorption and bioavailability of model pollutants on microplastics (Steffen Keiter, EPHEMARE); (iii)
PLASTOX and BASEMAN; lessons learned from the perspective of pollutants hitch hiking with plastic
particles (Dorte Herzke, BASEMAN/PLASTOX) and (iv) Release of chemicals from plastic under strong
UV radiation (Merle Plassmann, WEATHER-MIC).

16h30-17h, Concluding Remarks

18h-19h15, Science for Policy: Marine Strategy Framework Directive - Technical Group Marine Litter
Position Paper, Georg Hanke, JRC. Panel Discussion :Andy Booth, Francesco Regoli, Annika Jahnke,
Gunnar Gerdts and TG Marine Litter Representatives. Moderation: N.N., TG Marine Litter.

19h15-19h30, Presentation 2™ JPI Oceans joint call on microplastics. Tim Eder, Federal Ministry of
Education and Research, Germany.

19h30, Cocktail.
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November 21st
November 21st — Panel 10.1: 8h30 - 10h (AGH),
Panel chaired by Paula Sobral.

Microplastic distribution in coastal waters

Bhavani Narayanaswamy *7 1, Solene Giradeua-Potel 2, Callum Whyte 1

1 Scottish Association for Marine Science — Oban, Argyll, PA37 1QA, United Kingdom 2 University of the Highlands
and Islands — United Kingdom

Microplastics (MPs) are particles smaller than Smm in length/diameter. They have been found in
every marine habitat that has been sampled for microplastics. Although MPs have been studied in
coastal regions, regular sampling of the habitat has not been undertaken, leading to a lack of
knowledge as to how MP abundance may vary over time. Water samples were collected from four
sites around Scotland, two mainland and two island locations over a 9-month period. Three of the
sites were on the westward facing side of the mainland/island. Samples were collected using a Lund
tube from a depth of 8m. After collec- tion samples were stored in the fridge until processing could
take place. Water sample aliquots were allowed to settle in Hydrobios settling chambers following
the Utermohl method for 20 hours. The chambers were then analysed with total MP counts being

undertaken.

There was considerable variation in the number of microplastic particles present in the wa- ter
samples when comparing location and the time-frame. Maximum number of MPs collected in a
sample varied from > 5000 MPs/I at a west coast island station, to a low of = 30 MPs/I at an east

coast mainland site with a mean of 1230 MPs/1, through to 44 MPs/1 at these same sites.

These preliminary results indicate big differences between locations i.e. west coast stations vs
east coast stations, but smaller differences between mainland and island sites. The hydrog- raphy of
the region undoubtedly influences the presence of MPs present in the water column. Particle
modelling in this area, found that cells in the surface waters of the west coast region would be
influenced by the Slope Current originating from the Atlantic and the Scottish Coastal Current
coming from the Irish Sea. Further analysis on the data especially in relation to other activities will

be undertaken.

Keywords: Microplastics, coastal waters, Scotland, hydrography
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Spatio-temporal monitoring of coastal marine plastics

Montserrat Compa * 1, Carme Alomar 1, Salud Deudero 1
1 Instituto Espaiiol de Oceanografia - Centro Oceanogrdfico de Baleares — Spain

Coastal ecosystems are continuously affected by anthropogenic impacts such as urbanization,
maritime activities, recreational and commercial activities, all of which have been prominent
sources of plastic marine litter. Plastics are continually entering the marine environment and
overtime degrade posing a potential threat to marine wildlife. Currently in the Mediterranean Sea,
the concentration of plastic particles is between 0.116 — 0.40 items/m2 weighing an estimated
671.91-2020 g/km2.The current study aims to quantify and identify the spatial distribution of
marine plastics over time in coastal ecosystems of the Island of Mallorca in the archipelago of the
Balearic Islands located in the Western Mediterranean Sea. Sea surface samples were collected
during summer months in 2017 (July, August and September) at seven locations across the island
within 500 meters of the coastline. Three samples at each location were collected for posterior
quantification of floating plastics at the laboratory to assess autocorrelation within sampling
locations. Plastic items was observed in all collected samples of varying sizes, ranging from macro-
(> 25 mm), meso- (5-25 mm) and micro-plastics (< 5 mm), composed principally of fragments,
films and filaments. Despite initial results show plastics were present in the sea surface at all
sampling locations surrounding the island, no significant differences were seen between locations
(KW, p > 0.05). These preliminary results indicate the coastal marine plastic concentrations are

similar to those found offshore in the Western Mediterranean Sea.
Keywords: microplastics, marine debris, neuston nets, coastal
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macroplastics in the SE Bay of Biscay
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Several numerical models predict that the SE Bay of Biscay is a critical area for oceanic litter
accumulation because of its geography and metocean conditions; and yet, the knowledge of marine
litter is limited in the region. This has led local authorities to seek scientific ad- vice to manage this
new challenge. Here we show the results of 3 oceanographic surveys that cover different oceanic
regions of the Bay of Biscay: BIOMAN (May 2017), ETOILE (August 2017) and LEMA (Sept-Nov
2017 and May-Sept 2018), where 210 water surface samples were taken with a 500 im mesh-size
neuston net. Results map the spatio-temporal distribution of micro-mesoplastic abundance, from
coastal to oceanic waters. Micro-mesoplastic abundance in general follows an expected gradient
from coastal to oceanic waters, but also shows high variabil- ity within the same water mass. Some
coastal water samples contained high abundance levels with almost 1500-103 items km-2 in coastal
waters in contrast to low levels (16-103 items km-2) in deeper waters, while no plastic was found in
others. Such variability highlights the importance of understanding how the meso and small-scale
ocean features (e.g. eddies, fronts), which are frequent on coastal waters, may influence and help to
predict micro-mesoplastic accumulation hotspots for management purposes. Micro-mesoplastic
abundance and characterisation results are completed with macro-litter mapping obtained for the
same region by: (i) fishing vessels devoted to collect marine litter from coastal waters (May-
September 2018); and (ii) visual de- tection of macro-litter (JUVENA and BIOMAN ecosystemic
surveys). We anticipate that our results have started to provide data of marine litter abundance and
sources, and that they are currently being used as a baseline to work with relevant authorities,
sectors and industries (such as the fishing sector) regarding their responsibility in the prevention and

the development of management strategies to deal with marine litter locally.

Keywords: Microplastic, Mesoplastics, Macroplastic, SE Bay of Biscay, management strategies,
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Microplastics in the Sea Surface Microlayer in
Southampton Water, UK

Jessica Stead * 1, Andrew Cundy 1, Malcolm Hudson 2, Charlie Thompson 1, Ian
Williams 2, Andrea Russell 2

1 School of Ocean and Earth Science [Southampton] — National Oceanography Centre Southampton, European Way,
Southampton SO 14 3ZH, United Kingdom 2 University of Southampton [Southampton] — University Road Southampton
SO17 1BJ, United Kingdom

Microplastics (MP) are detected in sediments and surface waters globally. They are consid- ered
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ubiquitous pollutants, but there is little knowledge on how microplastics transfer between these two
environmental compartments. One proposed pathway for transfer in estuarine and coastal
environments is the sea surface microlayer. The sea surface microlayer (SML) is defined as the
upper 100im of the sea, and has been recorded as containing large abundances of mi- croplastics. It
is thought that high microbial activity in the SML produces a ‘sticky’ microgel, which may play a
role in the trapping of microplastics in this layer. The SML is potentially a transfer pathway between
the sea surface and upper intertidal sediment accumulation zones. In calm conditions, where
microplastics have been able to accumulate in the SML due to a lack of turbulent mixing, the
flooding tide will cover mudflat environments. This may remobilise or incorporate surface deposited
microplastics in to the SML, and transport these into upper intertidal environments, such as upper
tidal flats and saltmarshes. This potential transfer mechanism has yet to be investigated, with limited
data on microplastics abundance and behaviour in the SML. A new method for sampling the sea
surface microlayer for microplastics using a dipped glass plate is detailed by Anderson et al. (2018).
Glass plate sampling was found to recover more microplastics than other methods of sampling the
sea sur- face microlayer, and also allow rapid shore-based sampling. Thus, this method was selected
to determine the spatial and temporal distribution of microplastics in the SML in Southampton
Water, UK, where MP abundances of up to 93 fibres/L. have been observed. In particular, vari-
ations in SML MP abundance during a tidal cycle were investigated by high-frequency sampling in

a saltmarsh creek, to evaluate the supply and retention of MPs in the upper intertidal zone.

Keywords: microplastics, sea surface microlayer
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Distribution of microlitter in a gradient from a city to
sea to identify main sources

Karin Mattsson =7 1, Sinja Rist 2, Elisabet Ekstrand 1, Martin Hassellov 1

I University of Gothenburg, Department of Marine Science — Sweden 2 Technical University of Denmark, Department
of Environmental Engineering — Denmark

In order to launch effective mitigating measures for microlitter it is essential to be able to
identify which compositions and characteristics of microlitter that is most abundant so links could
be made to which human activities and pathways that should be targeted. Microlitter is very
heterogeneous group of matter which vary not only in size, but also largely in composition, shape
and density, which influence propensity to remain buoyant or deposit to the sediment close to

sources. We investigate the distribution of microlitter (> 1 um) in the surface water and in sediments
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from a city (Uddevalla, Sweden) and out to the ocean (Havstensfjorden). A horizontal gradient of
surface water collected with manta trawl (300 um), pump (100 um) and ruttner sampler (10 and 1
um) and sediment samples were taken together with a vertical gradient of water samples from the
deepest part in the fjord. Particles larger than 100 um were characterized visually and identified with
FTIR whereas the smaller particles will be identified with Raman. From the surface water the main
classes of identified particles were low density plastic particles, paint particles and paraffin while in
the sediment the main classes of particles were high density plastic particles, combustion particles,
paint particles and fibers. Highest concentration of particles was found closest to the city with a
decreasing amount following the gradient out to the ocean. For the manta trawl the concentration
ranged from 5. 9 to 0.1 plastic particles per m3and for the sediment samples (> 300 um) between
1.9 and 0.2 particles per gram of dry sediment excluding fibers. The smaller filters (10 um) follow
the same trend as the larger once with higher concentration of particles closer to the city with a

concentration between 700 and 346 particles/L where most particles were between 10 and 20 um.

Keywords: microlitter, FTIR, Raman
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Panel chaired by Jesus Gago.

Can a microbial community be artificially evolved to

degrade plastic?
Robyn Wright : 1, Matthew Gibson , Joseph Christie-Oleza

1 University of Warwick [Coventry] — Coventry CV4 7AL, United Kingdom

Up to 12.7 million tons of plastics are thought to enter the oceans every year, and this figure is
likely to increase. As recalcitrant synthetic polymers, plastics are notoriously difficult to degrade in
the marine environment and are therefore expected to persist indefinitely. To learn about the likely
fate of these synthetic polymers in the ocean, we can investigate the fate of recalcitrant natural
marine polymers, which are biodegraded by marine bacteria. Through artificial selection of a whole
microbial community, we have obtained a microbial community that degrades the natural,
recalcitrant polymer, chitin, more efficiently than that which naturally occurs. We found that the
evolved community exhibited higher chitinase activity, and therefore higher potential to degrade
chitin. We characterised the community using MiSeq and by obtaining isolates and found that it
became enriched in organisms that are able to degrade chitin, but only when important
methodological caveats, relating to the incubation time between selections, were met. We are
currently applying the same method to explore the degradability of the commonly used packaging
plastic poly(ethylene terephthalate) (PET). Here, the community that is best at degradation is
determined based upon its ability to grow with PET as the sole carbon source. We have carried out a
community succession experiment prior to the selection experiment using a range of different types
of PET (i.e. PET, weathered PET, low-crystallinity PET, PET monomer) and will carry this out
again at the end of the selection. The community succession here is assessed using metabolic
activity assays, amplicon sequencing of the community and chemical monitoring for PET
degradation products.The results of this study will inform us on the potential for microbial

communities to develop the ability to degrade marine plastics.

Keywords: Degradation, Microbial community, Colonisation, Succession, Evolution, Biodegrada- tion
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A deeper look into the biodegradation of micro-
plastics through metabolomics approach.

Boris Eyheraguibel x{ 1, Maxence Brissy 1, Binta Diem 2, Martin Leremboure 1,
Martine Sancelme 1, Anne Marie Delort 1

1 Institut de Chimie de Clermont-Ferrand - Clermont Auvergne — SIGMA Clermont, Université Clermont Auvergne :
UMRG6296, Centre National de la Recherche Scientifique : UMR6296 — 24 Avenue des Landais / 63177 Aubi’ere Cedex,
France 2 Plateforme d’Exploration du Metabolisme -Institut de Chimie de Clermont-Ferrand - Clermont Auvergne —
SIGMA Clermont, Université Clermont Auvergne : UMR6296, Centre National de la Recherche Scientifique :
UMRG6296 — 24 Avenue des Landais / 63177 Aubi‘ere Cedex, France

The environmental diagnosis carried out so far on micro-plastic pollution provides informa- tion
on the sources, the abundance, the distribution of plastic debris and their biotic or abiotic
interactions with the environment. The interactions of polymers with microorganisms result in the
formation of biofilms with complex communities and a wide range of metabolic activi- ties. Among
these microorganisms, some have the ability to degrade and metabolize synthetic polymers, through
the production of enzymes or the establishment of co-metabolism. While an increasing number of
studies has demonstrated bacterial degradation of plastics, the metabolic pathways involved in the
biodegradation and the ultimate fate of plastic debris are still poorly understood. We developed a
non-targeted metabolomics approach to assess the biodegrada- tion processes involved in micro-
plastics degradation. The study was carried out on pre-aged polyethylene fragments that provide low
molecular weight compounds and support the growth of bacteria. An efficient and reproducible
method was implemented to measure and compare the intracellular metabolites of Rhodoccochus
rhodochrous, an ubiquitous bacteria strain, cultivated with or without polymer. The metabolites
extracted were analyzed by liquid chromatography coupled to high-resolution mass spectrometry
Orbitrap. After data treatment, statistical analy- sis shows that the profile of metabolites produced by
R. rhodocchrous were significantly different for bacteria growing on a polymer as a sole carbon
source. These results confirm the involvement of a specific metabolism in presence of plastic and
allow the annotation of putative biomarkers. This study highlights the benefit of systems biology
approaches to provide new insights into the metabolic functioning of microorganisms onto plastics.
Such approaches could be used to investigate interaction between micro-plastics and
microorganisms, determine the ultimate fate of plastics and estimate their importance in

biogeochemical cycles.

Keywords: biodegradation, metabolomics, metabolites, LC/MS, Fate of micro, plastics
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Beyond oil degradation: Enzymatic potential of
Alcanivorax strain to degrade other natural and

synthetic polymers
Vinko Zadjelovic = 1

1 School of Life Sciences, University of Warwick. — School of Life Sciences
University of Warwick Coventry CV4 7AL UK, United Kingdom

Worldwide plastic production has been increasing year by year since its industrialization began.
The macromolecular architecture of these polymers has generated materials with high performance,
applicability, and durability. However, these qualities also make plastics highly recalcitrant
materials, which, as a consequence, contributes to their accumulation in the envi- ronment. Due to
the environmental implications of plastic pollution, it is relevant to know how these materials are
potentially being degraded in the environment. In this context, bacterial isolation efforts were
conducted using samples of plastic debris. From this procedure, it was possible to obtain a strain of
Alcanivorax, a genus that has been previously linked to the degradation of con- taminants in marine
environments, especially alkanes from oil spills. Here, we have assessed the ability of this strain to
degrade different natural and synthetic polymers, for instance, polyhy- droxyalkanoates, alkanes,
polyethylene (PE) and monomeric units of polyethylene terephthalate (PET). In order to understand
if this strain has the potential to degrade plastics, several approaches have been taken. We have
sequenced and annotated the bacterial genome, degradation exper- iments have been conducted
using different polymers as a sole source of carbon and energy, and further cellular and
exoproteomic analyses from these cultures have been carried out. Our results indicate an active
process of degradation of Alcanivoraxwhen using different polymers as the source of carbon; the
exoproteomic profiles of cultures grown on long-chain alkanes and polyethylene indicates the up-
regulation of several monooxygenases, esterases, peroxidases, and enzymes related to the
metabolism of long-chain fatty acids. Enzymes similar to these have been involved in the

degradation of recalcitrant polymers such as long-chain alkanes and PE.

Keywords: Biodegradation, Marine, Bacteria, Plastics, Polymers
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Can biodegradable plastic contribute to the mitigation

of marine plastic pollution?
Christian Lott % 1, Andreas Eich 1, Miriam Weber 1

1 HYDRA Marine Sciences GmbH — Burgweg 4 76547 Sinzheim, Germany

Marine plastic pollution is a growing problem, and has become a priority topic on the interna-
tional agendas. Solutions as reducing, reusing and recycling matched with consumer awareness,
producer responsibility and regulation are needed, as is a strong improvement of waste man-
agement worldwide. So-called bioplastics are also considered as one possible solution. However,
already the term bio” is not uniformly used, and needs precise definitions. Reliable scientific
knowledge about the performance of plastic materials in the marine environment claimed to be
biodegradable” is still limited. Our results from systematic in-situ tests in several marine settings
show that there are polymers and blends with this material property. The availability of plastics that
are biodegradable under marine conditions within reasonable time meets the discussion whether at
all, and if, where these new materials could be most efficiently be used to mitigate the perpetual
pollution with plastic. Especially in sectors where (micro-)plastic loss to the environment is intrinsic
to its use, like abrasion (e.g. of car tyres), or where the loss during use is highly probable (e.g.
fishing gear) biodegradable materials could make a difference. We estimated the substitution
potential for biodegradable polymers on the material-based, habitat- based and item-based level
from data sources in the literature, and from beach waste analyses in order to support further
technological development and governance. Truly biodegradable plastic could have its role in
fighting marine plastic pollution. A replacement of some applications and items could be seen as a
transitory measure, but the general replacement of conventional with biodegradable plastic cannot
be recommended. Plastic in the natural environment is pollution - also if biodegradable. However,
biodegradable plastic will not endlessly accumulate and last “forever”. It also can reduce the

environmental impact where loss can hardly be avoided.

Keywords: biodegradable plastic, mitigation, in situ test, substitution potential
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The determination of half-life of biodegradable

polymers in the marine environment
Andreas Eich 1, Christian Lott 1, Miriam Weber = 1

1 HYDRA Marine Sciences GmbH — Burgweg 4 76547 Sinzheim, Germany

Both bio-based and blue economies are growing. New, more sustainable materials, being for
example bio-based and biodegradable, are increasingly employed. Unfortunately, we have to assume
that in the near future also such new materials will end up in the environment, either by littering,
loss or simply by abrasion. Therefore, data for risk assessments are needed. To avoid similar
negative environmental effects as with conventional plastics, biodegradable materials shall be tested
and their inherent biodegradability proven. Biodegradation is the complete conversion of the
material into CO2/CH4, water and biomass. Such tests are usually done using standard test
protocols. One part of the European Commission funded project Open-Bio was to develop test
schemes for marine conditions. A 3-level approach was established to test new polymers in an
optimized laboratory system, a semi-controlled mesocosm system, and in the field under natural
coastal conditions. All materials which showed proof of inherent biodegradation in the laboratory
tests did show disintegration in the mesocom and field tests. Because a test under real field
conditions indicates how long the material will persist in nature, it is mandatory to complement
laboratory with field tests, ideally using the same matrices. Here, we present the determination of
the half-life of a material specific for one environment. Since marine ecosystems comprise many
habitats, in which conditions vary, tests appropriate for the relevant conditions are needed in order
to assess the half-life in the marine environment. Our outlook presents the next steps needed in
order to achieve a comprehensive environmentally relevant test scheme ready for standardisation.
All data combined can fuel into a sound risk assessment of new polymers which might or will enter

the marine environment, and will support policy makers, NGOs, industry and society.

Keywords: biodegradable polymers, half life assessment, plastic pollution, bioplastics, international standard tests
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Nanoparticles produced from the degradation of
biodegradable microplastic severely affect aquatic

microorganisms
Miguel Tamayo-Belda 7 1, Miguel Gonzalez-Pleiter 1, Georgiana Amariei 2,

Gerardo Pulido Reyes 1, Keila Martin Betancor 1, Francisco Leganés 1, Roberto
Rosal 2, Francisca Fernandez-Pinas 1

1 Departamento de Biologia, Facultad de Ciencias, Universidad Autonoma de Madrid, 28049 Madrid, Spain — Spain 2
Departamento de Ingenieria Quimica, Universidad de Alcala — Departamento de Ingenieria Quimica, Universidad de
Alcala, E-28871, Alcala de Henares, Spain

Nowadays, the ecological impact of microplastics and nanoplastics in freshwaters is not fully
understood. Since biodegradable plastics undergoes abiotic hydrolysis, here, we have investigated
the effects of nanoplastic (< 100 nm) released from microplastic particles of different biodegradable
polymers towards three organisms representative of freshwaters, the filamentous cyanobacterium
Anabaena sp. PCC7120, the green alga Chlamydomonas reinhardtii and the macroinvertebrate
Daphnia magna. These nanoplastics induced a significant decrease in cellular growth in the two
photosynthetic organisms and in the mobility of Daphnia magna. After abiotic incubation, in liquid
suspension, of each biopolymer microbeads, the supernatant resulted to be very toxic to the three
microorganisms, but upon ultrafiltration, only a mild toxicity remained. We also performed
mechanistic studies of the toxic action by using a sof fluorescence dyes. We performed the
physicochemical characterization of nanometric agments of the biopolymers by DLS, NTA, FTIR
and SEM. In conclusion, nanoplastic realised from biopolymer microbeads exhibited toxicity
towards aquatic organisms due to thir direct interaction with the cells. Thus, our findings indicate

that biodegradable plastics may not be as harmless as previously suggested.
Keywords: Biodegradable microplastic, toxicity, impacts, nanoparticles, freshwater
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Effects of nylon microplastic on development and

energy reserves in coldwater copepods

Matthew Cole %7 1, Rachel Coppock 1,2, Pennie Lindeque 1, Dag Altlin 3, David
Pond 4, Tamara Galloway 2, Andrew Booth 5

1 Plymouth Marine Laboratory — United Kingdom 2 University of Exeter — United Kingdom 3 Biotrix — Norway 4
Scottish Association for Marine Science — United Kingdom 5 SINTEF Ocean — Norway

Microplastic debris is a pervasive and widespread pollutant that poses a risk to aquatic biota and
healthy marine ecosystems. Copepods are an abundant and ecologically important class of
zooplankton, common to marine ecosystems across the globe. Field studies and labora- tory
exposures have identified that copepods readily consume microplastic particulates. In the copepod
Calanus helgolandicus, prolonged exposure to polystyrene microbeads resulted in sig- nificant
reductions in feeding, egg size, hatching success and survival. We hypothesise exposure to
microplastics reduces feeding in copepods, resulting in energetic shortfalls for which lipids can act
as a proxy. The coldwater copepod Calanus finmarchicus is a keystone species, com- mon to the
North Atlantic. During maturation, these copepods rapidly build-up their wax-ester store (oil sac);
this lipid reserve is essential to the copepod’s buoyancy regulation and energetic budget when
overwintering, and is of high nutritional value to predators. Following a 48-hour acclimation period,
juvenile C. finmarchicus were incubated in natural seawater containing a mixed assemblage of
cultured algae (control), with the addition of either nylon granules (10-30 im) or fibres (10x30 im)
at a concentration of 100 microplastics mL-1. Algal ingestion rates and developmental stage were
monitored throughout the exposure period, while prosome length and total lipids (mg) were
assessed following the six-day experiment. No significant differences in growth or sex-
differentiation were identified. We did however observe that juvenile copepods moulted into adults
significantly earlier (ANOVA, P< 0.05) when exposed to microplastic, and juvenile copepods
exposed to nylon granules showed significantly reduced lipid mass in compar- ison to controls
(ANOVA, P< 0.05). We discuss the impact microplastic exposure can have on feeding and

energetics of animals, in relation to the individual and marine food web as a whole.

Keywords: Copepod, zooplankton, effects, ecotoxicology
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Microplastics prevail at all ocean depths of the
HAUSGARTEN observatory (Arctic)
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Sebastian Primpke 5, Christiane Hasemann 6, Melanie Bergmann 7
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and Marine Research (AWI) — Am Handelshafen 12 27570 Bremerhaven, Germany

Although recent research indicates that microplastic (MP) has spread to all marine ecosys- tem
compartments from the sea surface to the deep sea, our knowledge about the distribution through
the water column is still limited and largely based on model runs. To fill this gap, we de- ployed
WTS-LV large volume pumps at four different depths (sea surface,” 300m,”~ 1000m, near seafloor) at
five stations of the HAUSGARTEN observatory (west of Svalbard). These pumps filtered 218-560
litres of seawater during each deployment with 10 im mesh metal filters. Addi- tionally, sediment
was sampled at the same stations to understand accumulation mechanisms of MP in the sediment.
Our analyses of water column samples using iFTIR spectroscopy resulted in 0—1373 MP m-3,
comprising 15 different polymer types. MP concentrations in the sediment were found 1,200-33,000
times higher than in the water column. As the concentration measured within sediments are
cumulative numbers since 1950’s, hourly sedimentation rates of MP were estimated for each station
(1 = 57 MP m-3 dry sediment) to obtain comparable values. The northernmost station, which is
located in the transition zone between the open ocean and sea ice, harboured the highest mean
concentration (416 MP m-3) through the water column, and polyamide accounted for the largest
proportion. The surface waters had the highest MP con- centrations at all stations with a decrease
towards the sediment. Our results will be compared with trends in the vertical distribution of
organic particles and discussed in the context of pre- vailing water masses and sea ice coverage.
Still, our preliminary results highlight that noticeable amounts of MP are present throughout the
water column, Earth’s largest biome, which has been largely neglected in previous estimates of

plastic in the world’s oceans.
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An investigation of microplastic contamination in the
Arctic Central Basin

La Daana Kanhai * 1, Katarina Gardfeldt 2, Richard Thompson 3, Ian O’connor 1
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Centre, School of Biological and Marine Sciences, University of Plymouth, Drake Circus, Plymouth, Devon PL4 8AA,
United Kingdom, United Kingdom

Polar regions are among the most remote environments on planet earth. Despite this, an-
thropogenic contaminants such as microplastics have entered these ecosystems. In order to assess
the potential threats that microplastics pose to marine organisms that inhabit or depend upon polar
ecosystems, assessments regarding abundance, distribution and composition of mi- croplastics are
important. The present study provided an assessment of microplastics in various environmental
compartments of the Arctic Central Basin (ACB). During the Arctic Ocean 2016 expedition
onboard icebreaker Oden, microplastics were assessed in (i) sub-surface waters, by using the bow
water system of the vessel (single depth of 8.5 m) and the CTD rosette sampler (multiple depths, 8 —
4400 m), (ii) surficial sediments, by sampling cores retrieved using gravity and piston corers
(depths, 900 — 4400 m) and, (iii) sea ice cores and water beneath the ice floes. Following sample
processing, visual inspection was conducted and potential microplastics were analyzed using
Fourier Transform Infrared Spectroscopy. Microplastic abundance in the Polar Mixed Layer (PML)
ranged between 0 — 8 particles m-3 and in the other water layers between 0 — 375 particles m-3.
Microplastics were present in 7 of the 11 surficial sediments samples from the ACB. Microplastic
concentrations in sea ice cores (n = 26) were orders of magnitude higher than was recorded in the
water column. Results from this study indicate that microplastics are pervasive in the various
environmental compartments of the ACB. These findings suggest that in this oceanic basin (i)
microplastics are being vertically transported out of surface waters and, (ii) sediments are a
potential sink of microplastics while sea ice is functioning as an intermediate sink. Such findings are
particularly relevant as they provide information regarding the concen- trations and types of
microplastics that polar organisms are exposed to in the ACB’s various environmental

compartments.

Keywords: Microplastic, Marine debris, Arctic Ocean, Water Column, Sediment, Sea ice
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Blown to the North? Microplastic in snow fallen out

from the atmosphere of Europe and the Arctic

Melanie Bergmann * 1, Sophia Miitzel 2, Michaela Meyns 2, Sebastian Primpke 2,
Mine B. Tekman 1, Gunnar Gerdts 2

1 Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research — Am Handelshafen 12 27570
Bremerhaven, Germany 2 Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research — Kurpromenade
27498 Helgoland, Germany

There is a 99% mismatch between plastic debris estimated to enter the oceans and empirical
evidence pointing to yet unaccounted sinks. The FRAM pollution observatory was installed to
quantify plastic pollution in different ecosystem compartments to identify hidden sinks and
pathways in an area of increasing pollution. Indeed, our first analyses showed enormous quan- tities
of microplastics < 25 im in both Arctic sea ice and sediments from the deep sea posing the question:
How is all this plastic transported so far to the North? The importance of atmospheric transport was
recently stressed by reports of microplastic in the atmosphere of Paris and Dongguan city. Here, we
analysed snow samples from ice floes in the Fram Strait (2016/17) and from snow collected on
Spitsbergen, Helgoland, Bremen and the Swiss Alps (2018) to assess the role of this potential
pathway of microplastic to the North. Identification of particles was carried out by i-Raman and
FTIR imaging. Microplastic particles appeared to be in all samples analysed but polymer
composition varied. As with previous data, the sizes of particles were mostly in the smallest size

range. The results are discussed in the context of data from other ecosystem compartments.

Keywords: Atmospheric fallout, Arctic, snow, pathway, distribution, microplastic, transport
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Determination of temporal changes of POP sorption and
additive release as well as spectrometric characteristics

to a variety of polymers under Arctic marine conditions

Dorte Herzke =1 1
1 NILU — Norway

As part of a long-term field experiment within PLASTOX, conducted at marine locations across

Europe, a range of different virgin polymer pellets, post-use polymers (LDPE, PP, PS and PET), as
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well as marine litter-derived microplastic particles, were deployed underwater for up to 12 months
in the small boat harbour of Tromsg@, Northern Norway. The deployment device consisted of an
empty stainless steel canister, with the various plastic types placed in reusable, empty ’teabags’
made of PP, placed separately in nylon netting. Sampling was conducted 1 week, 1 month, 3
months, 6 months and 12 months after deployment. Hydrophobic persistent organic pollutants such
as PAHs, PCBs, DDTs, PBDEs and pesticides that had become associated with the plastic were
measured and their adsorption kinetics in seawater under Arctic conditions established.
Simultaneously we also measured the changes of FTIR- and DART MS signals over time,
documenting the change of the IR- and MS spectrum due to weathering. The results will be
presented at the conference. For the determination of sorbed POPs, samples were extracted using
ultrasound and non-polar solvents, followed by GPC and SPE clean up prior to chemi- cal analysis
and quantification by GC/MS/MS and GC/qMS. The release kinetics of common plastic additives,
including phthalates, organophosphate esters, bisphenols and perfluorinated chemicals, were
estimated from four types of post-industrial virgin pellets (LDPE, PS, PVC, PET) according to the
same sampling protocol. Chemical analysis was performed using either GC/MS or LC-QTOF.
Results show that HCB and PCBs represented the dominant pollutant classes adsorbing to all of the
different polymer types, but at concentrations that are more than 10-times lower than those
previously reported. However, equilibrium between pollutants and the polymers was not reached
during the deployment period, indicating that Arctic conditions may result in different sorption

kinetics than observed in temperate regions. .

Keywords: adsorption, leaching, weathering, Arctic

s«Speaker TCorresponding author: dhe @nilu.no

May waterborne polyethylene affect gilthead sea
bream eggs hatching and hatchlings survival, by
inducing changes in lipid metabolism?

Paula Canada *7{ 1, Marisa Faria , Nereida Cordeiro , Natacha Nogueira

1 Centro de Maricultura da Calheta — Centro de Maricultura da Calheta, Direc¢™ ao Regional de Pescas, 9370-133 Vila
da Calheta, Portugal

Polyethylene (PE) was recorded as one of the most frequent polymers amongst microplastic
marine debris collected within zooplankton samples in Portuguese coastal waters, its average
abundance varying from 0,01 to 0,32+0,3 cm3/m3. Polymers, such as PE were suggested to induce

toxic effects in fish exposed to microplastic debris per se or by leaching chemicals that are
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incorporated into plastics during their manufacture or adsorbed in contact with polluted seawater.
Fish exposure has been previously tested either through diet or confused and ingested as prey”, but
also in fish just exposed to ’microplastic-polluted” water, with no clear signs of ingestion. In the
present study, we exposed gilthead seabream eggs at the morula stage and newly hatched larvae to
100-200pm PE microbeads, at 0,32 and 0,64 cm3/m3 to study the effect of waterborne PE on
hatching success and hatchlings potential to survive, by evaluating: 1) hatching rate and eggs and
early stage larvae survival, when exposed to PE “polluted” water; 2) utilization of yolk and oil
droplet nutritional reserves during embryonic and early larval development, with an emphasis on
lipids and fatty acids metabolism (FA), in particular on polyunsaturated fatty acids (PUFAs) which

are known to be essential to fish larvae.

Our results point for a non-significant effect of the tested waterborne PE concentrations on either
eggs or hatchling survival, hatching rates, oil droplet absorption or stress resistance in mouth-
opening larvae (3 days after hatching). Our preliminary results point for a non-significant effect on
lipid metabolism in mouth-opening larvae. However, further analysis on other developmental stages
will be carried, since yolk lipids are known to be an important energy source throughout the
embryonic and early larval de- velopment and its utilization was shown to have a strong impact on

the marine larvae further capacity to swim, feed and survive.
Keywords: fish larvae, hatching, survival, lipid metabolism, polyethylene
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November 21st — Panel 11.1: 10h30 - 12h30 (AGH),
Chaired by Juliana-A. Ivar-do-Sul and Jesus Gago.

Microplastic release by Wastewater Treatment Plants
and study on ecotoxicological effects induced by
virgin microbeads on zebra mussel Dreissena
polymorpha
Stefano Magni *7 1,2, Francois Gagné 3, Stefania Gorbi 4, Francesco Regoli 4, Lucia
Pittura 4, Camilla Della Torre 1,2, Carlo Giacomo Avio 4, Chantale André 3, Joélle
Auclair 3, Houda Hanana 3, Camilla Carla Parenti 1, Francesco Bonasoro 5, Andrea
Binellii 1,2

1 Department of Biosciences, University of Milan — Via Celoria 26, 20133 Milan, Italy 2 Society of Environmental
Toxicology and Chemistry (SETAC) Europe Italian Branch — Italy 3 Environment and Climate Change Canada — 105
McGill H2Y 2E7, Montréal, Québec, Canada 4 Dipartimento di Scienze della Vita e dell’Ambiente, Universit'a
Politecnica delle Marche — Ancona, Italy 5 Department of Environmental Science and Policy, University of Milan — Via
Celoria 2, 20133 Milan, Italy

The role of Wastewater Treatment Plants (WWTPs) as entrance routes for microplastics (MPs)
to aquatic environment are largely unknown worldwide, as well as their impact on fresh- water
organisms. In this study we quantified and characterized, for the first time in Italy, MPs in both
sludge and wastewaters in one of the greater Northern Italy WWTP, using the Fourier Transform
Infrared Microscope System (iFT-IR). Despite the high MP removal efficiency (83%) of the WWTP,
we calculated a release of about 160,000,000 debris/day in the receiving water- body, mainly
represented by polyesters, polyamide, polyethylene and polyacrylates. The great amount of MPs that
end up to sludge (113 + 34 MPs/g dry weight) leads to suggest a possible MP translocation from
aquatic to terrestrial environment due to the use of WWTP sludge in agriculture as fertilizer.
Considering the high MP amount reaching the aquatic environment, we evaluated for 6 days both
the uptake and chronic toxicity of two different mixtures (MIX 1 with 1 x 10°6 MPs/L and MIX 2
with 4 x 10°6 MPs/L) of virgin microbeads on the freshwater filter-feeder zebra mussel Dreissena
polymorpha. The uptake of these MPs in the tissues of mus- sels was investigated using confocal
microscopy, while chronic toxicity was evaluated every three days, from day O (basal level) to day 6,
through a battery of 12 biomarkers of cellular stress, ox- idative damage, neuro- and genotoxicity.

We observed a great number of MPs in the gut lumen, as well as their presence in mussel
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hemolymph and accumulation in some tissues. MPs induced a low alteration of the oxidative status
in exposed specimens, with a significant modulation of catalase and glutathione peroxidase
activities, and a significant increase of dopamine (Figure 1), probably associated to a reduction

mechanism of MP uptake across the mussel inhalant siphon.

Keywords: Microplastics, Wastewater Treatment Plants, Freshwaters, Chronic Toxicity
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Sources of microplastics pollution into the marine
environment: importance of wastewater treatment

plant and coastal dump

Maria Kazour *7 1,2, Sarah Terki 1, Khalef Rabhi 1, Sharif Jemaa 2, Gaby Khalaf 2,
Rachid Amara % 1

1 Laboratoire d’Océanologie et de Géosciences (LOG) - UMR 8187 — Université du Littoral Cote d’Opale, Université
de Lille, Centre National de la Recherche Scientifique : UMRS8187 — 28 av Foch 62930 Wimereux, France 2 CNRS,
National Centre for Marine Sciences — Batroun, Lebanon

Wastewater treatment plants (WWTPs) effluent and coastal dumps constitute an important
source of microplastics (MPs) input to the aquatic environments. The objective of this study was to
assess the amount and types of plastic polymers found along a defined distance gradient from the
"EDELWEISS” WWTP outfall in Le Havre harbor and a coastal dump located nearby. Wild
mussels, Mytulis sp., were collected at five different sites situated near, downstream and upstream
the sewage treatment outfall with a respective distance of 50 m, 1.1 km, 1.6 km and 5.3 km and one
site near a coastal abandoned dump. Water from all sites including the WWTP effluent was filtered
on sieves with different mesh sizes: 500 im, 200 im, 80 im, and 20 im. Sediments were also
collected and analyzed. The results show the occurrence of MPs with various shapes: foams, beads,
fragments, and fibers that were classified along their polymer nature using micro-Raman
spectroscopy. Their amounts and occurrence in mussels indicate the latter ability to accumulate
plastics and fibers depending on the water dispersion and on the distance from the outfall. The
highest amounts of MPs were found in both water and mussels found near the coastal dump which,

therefore, contributes more than the WWPT effluent as routes of MPs to the marine environment.

Keywords: Microplastics, Wastewater Treatment plant, coastal dump, mussels, microRaman
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Microplastic dynamics in agricultural systems:

Insights from Spanish and Canadian case studies

Rachel Hurley =7 1, Theresa Schell 2, Jill Crossman 3, Andreu Rico 2, Brent
Nawrocki 3, Mercedes Lavoy 3, Marco Vighi 2, Luca Nizzetto 1

1 Norwegian Institute of Water Research (NIVA) — Gaustadelléen 21, Oslo 0349, Norway 2 IMDEA (Water) — Avenida
Punto Com, no 2 Parque Cientifico Tecnologico de la Universidad de Alcald 28805, Alcald de Henares. Madrid, Spain
3 University of Windsor — 401 Sunset Ave, Windsor, ON N9B 3P4, Canada, Canada

Whilst the majority of microplastic research has been focused on marine contamination, greater
attention has recently been given towards freshwater systems. Yet, we still know very little about the
sources of microplastics to these environments. Wastewater treatment plants are capable of trapping
the majority (up to 99%) of microplastics. However, many of the captured particles are concentrated
into the solid sludge, which is often applied to agricultural soils as a fertilizer. Hence, soils in
agricultural areas are expected to represent significant environmental reservoirs of microplastic.
Moreover, these soils may represent a source to freshwater systems that ultimately transfer particles
to the marine environment. The Water JPI-funded IMPASSE project addresses several gaps in our
understanding of microplastic contamination and release associated with agricultural systems.
Sampling has been undertaken in river catchments in Spain (Henares; Guadalajara/Madrid) and
Canada (Beaver and Orillia; Ontario). Microplastics were quantified in sewage sludge, agricultural
soil, water and fluvial sediments across multiple sites to establish the role of sewage sludge as a
source of microplastics in the catchments. Control fields — where sludge has never been applied —
were used as an environmental background. Microplastics were extracted following a rigorously-
tested isolation procedure and characterised using FT-IR microscopy. The results highlight the
dynamics of microplastic particles within agricultural systems and river catchments. This represents

a crucial step towards the quantification of microplastic sources and fluxes.

Keywords: microplastic, agriculture, rivers, runoff, freshwater, sewage sludge, wastewater
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Synthetic fibers affecting soil animals - soil animals
affecting synthetic fibers
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Environment Institute — P.O.Box 140, FI-00251 Helsinki, Finland 3 University of Ljubljana — Kongresni trg 12, 1000
Ljubljana, Slovenia

Synthetic textile fibers have been identified as one major type of microplastics introduced into
the environment by humans. In wastewater treatment plants, most of the fibers released through
laundry end up in sewage sludge, which in many countries is used as soil fertilizer in green spaces
and agriculture. Despite this vast flow of microplastics in soil, the effects of syn- thetic fibers in the
terrestrial environment are still poorly known. We studied the effects of polyester (PET) fibers on
earthworms (Eisenia andrei), enchytraeid worms (Enchytraeus crypticus), springtails (Folsomia
candida) and woodlice (Porcellio scaber). We also compared the effects and accumulation of two
different size classes of PET fibers and investigated whether the size of the egested fibers differs

from those introduced into the exposure medium (soil or food).

Our results show that synthetic fibers can affect soil animals, but the effects are slight and
sometimes unexpected. Furthermore, it was not only the fibers affecting the animals, but also the
animals affecting the fate and size of the fibers. We found that soil animals, particularly earthworms,
ingest fibers and in this way can serve as a route of microplastics to the above- ground food web.
Our preliminary results also suggest that earthworms can transform the fibers to smaller pieces.
These shorter fibers may, in turn, be available for smaller fauna and poten- tially pose greater risks
to the environment. This study is part of the project IMPASSE — Impacts of Microplastics in Agro

Systems and Stream Environments

Keywords: soil, fiber, fauna, animal, ecotoxicology, effects, accumulation, earthworm, enchytraeid, springtail, woodlice
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Microplastics in urban stormwaters — designing a
method to evaluate the microplastic discharges via
stormwaters

Julia Talvitie = 1
1 Finnish environment institute — Mechelininkatu 34 A, 00260 Helsinki, Finland

Urban stormwaters have been suggested to act as a pathway for microplastics to the aquatic
environment. At present there is very little actual knowledge of microplastics in stormwaters and the
microplastics concentrations on stormwater discharges. In addition, the lack of a stan- dardized
method for sampling the microplastics in stormwaters complicates the comparison of the results

obtained from few studies. In this study, we developed a flow-based high-volume sampling concept
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that gives event mean concentrations for the microplastics from sampled rain events. The sampling
concept is based on flow-based pumping and in-situ fractioning. Sampling concept is given in

Figure 1.

The samples are collected from the stormwater stream in the stormwater well. First, the V-dam is
installed to the discharge side of the well. This makes the surface level of the stormwater stream in
the well proportional to the flow rate of the stream. To determine the flow rate in real time (delay <
10 ms) the surface level is followed by using level transmitter. Programmable Logic Controller
(PLC) collects and saves this information and uses it to control electrical pump with frequency
converter. Pump is used for creating sample flow proportional to the stormwater flow. Also sample
flow is saved to the PLC. This information is then stored to Cloud Server and can be accessed with
PC either real time or later. PC programme and phone app is developed to follow and control the

process.

The sampling will performed repeatedly from one site with well known catchment area. The
quality of the stormwater is known to fluctuate due to several factors (e.g. land type and use,
intensity and depth of rainfall, antecedent weather conditions), hence it is required to sample

adequate amount of rain events to ensure reliable estimation of the total microplastic discharge.

Keywords: microplastic discharge, urban stormwaters, sampling device
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Composting and aerobic treatment are excellent end-of-life options for trating biogenic waste
and can significantly improve waste management efficiency as well as reduce environmental bur-
dens (e.g. green house gas emissions). In well developed waste management systems organic waste
is routinelly collected from households and other sources. The collected material however normally
contains a certain level of plastics which enter the process and is a source of contami- nation. In our
study we analyzed four samples of industrial compost for presence of plastic particles. Two methods
were used in parallel: the classical “manual” method as routinely used in mi- croplastics analysis,

and an automated density-based microplastics sediment separator (MPSS) by the general method
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described in Imhof et al. (2012). Infra red spectroscopy was used to determine the composition of
particles. Plastic particles were found in all samples at an average estiameted concentration of 0,12
wt.%. The majority of particles were composed of polyethylene followed by polypropylene. Fibres
were the most numerous particles representing 74 %, followed by fragments. The majority of fibres

were composed of PP and PET.

Keywords: plastic pollution, microplastics, compost
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Release of synthetic microplastic fibres from domestic
washing machines: Effects of fabric type and washing

conditions.
Imogen Napper =t 1

1 Plymouth University (-) — Drake Circus, Plymouth PL4 8AA, United Kingdom

Washing clothes made from synthetic materials has been identified as a potentially important
source of microscopic fibres to the environment. Our study examined the release of fibres from
polyester, polyester-cotton blend and acrylic fabrics. These fabrics were laundered under various
conditions of temperature, detergent and conditioner. Fibres from waste effluent were examined and
the mass, abundance and fibre size compared between treatments. Average fibre size ranged between
11.9-17.7 pm in diameter, and 5.0-7.8 mm in length. Polyester-cotton fabric consistently shed
significantly fewer fibres than either polyester or acrylic. However, fibre release varied according to
wash treatment with various complex interactions. We estimate over 700,000 fibres could be
released from an average 6kg wash load of acrylic fabric. As fibres have been reported in effluent
from sewage treatment plants, our data indicates fibres released by washing of clothing could be an

important source of microplastics to aquatic habitats.
Keywords: Microplastic, Microfibers, Plastic pollution, Effluent, Laundry
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Shipyards: a source of microplastic and micro-paint
particles spreading to the marine environment
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9220 Aalborg @Dst, Denmark, Aarhus University, Department of Environmental Science, Frederiksborgsvej 399, 4000
Roskilde, Denmark

Microplastic (MP) pollution affects both marine and freshwater environments, and land-based
sources are suspected to contribute with a large amount of discharged plastic waste to the
environment. Beside MP, also the presence of micro-paint particles (MPP) have been recently
reported. MPP mainly originate from the degradation and abrasion of painted surfaces, such as
building and/or ship-paint materials. As many paints also contain organic compounds and heavy
metals used as biocides, these particles are potentially even more harmful to the environment than
MP. Here we present data obtained from the analysis of soil and sediment samples collected in a
recreational boat facility located on the shore of the Limfjord, the biggest transitional environment
of Denmark. We performed a multi-step sample preparation, involving air assisted flotation with
high density zinc chloride (p = 1.9 g cm?®), enzymatic treatment, Fenton’s reaction (catalyzed
oxidation), and two phase separation. Then, we analysed the processed samples (<500 pm) using
FPA-pFTIR-Imaging and processing the data with MPhunter, a dedicated software for automated
MP analysis. All the analysed samples were contaminated by MP, and most of them contained also
MPP. We measured the highest concentration in proximity to the shipyard area (Site 1 - 46182 part.
kg™) and the relative harbour (Site 2 - 175636 part. kg™). Besides the most common polymers, we
detected a higher concentration of MPP at Site 2 (44% of the total synthetic particles), located
inside the shipyard, where the boats are laid up for winter. We successfully extracted and quantified
microplastic and micro-paint particles in a recreational harbour area, highlighting that the harbour
areas contribute actively to the production, accumulation and spreading of MP and MPP to the
surrounding area, ultimately also affecting the marine environment. We are currently investigating
the potential correlation between the MPP abundance and the biocides (organic/inorganic)
concentration.

Corresponding author: av@civil.aau.dk
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Sampling microplastics —a comparative study of a
manta trawl and a filtering pump

Therese Karlsson * 1, Anna Kdrrman 2, Anna Rotander 2, Martin Hassellov 1
1 Department of 2 Marine MTM,Sciences, Orebro = University of Gothenburg — Sweden University — Sweden

A wide variety of methods have been developed and applied to sample microplastics (MPs). It is
important to understand how the methods differ in order to allow for comparisons between different
studies, to develop monitoring programs and to choose which method to use for a specific research
question. We therefore tested two commonly used methods; a manta trawl and a filtering pump.
During one day of sampling at the same spot ten replicates were taken with the trawl (© 60m3) and
six with the pump (20 m3). The trawl samples had between 9 and 33 MPs, which gave an arithmetic
mean of 0.32 MPs/m3. The pump had between 0 and 8 MPs per sample rendering a mean of 0.17
MPs/m3 and it was noted that expanded cellular plastics were sampled more efficiently with the
trawl. The results for both methods highlighted the importance of sufficient sample volume, in order
to decrease fluctuations in counting statistics. The probability of false null-values increase with a
lower true value of numbers of particles and it was seen that this starts to have a significant effect
below five particles per sample. Regardless of which method that is used, it is therefore crucial to
sample a sufficient number of particles to permit comparisons of spatial, temporal or compositional
differences. To further increase comparability in future monitoring studies, we also propose a

systematic categorization of plastic particles and other types of microlitter.

Keywords: sampling methods, trawl, pump, sampling volumes
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results from the Volvo Ocean Race
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There are large gaps in the knowledge of the fate and distribution of plastics once the plastic has
entered the ocean. This is in part due to the vastness of the ocean, the probable uneven distribution
of plastics and the challenges in accurately estimating the concentration of plastics. Here we report
on a campaign that involved sampling for micro-plastics from two yachts racing around the world in
the Volvo Ocean Race. The race started in Alicante in October 2017 and ended in den Hague in
June 2018, providing a unique snap-shot of micro-plastic distribution along the race track. The
project is a cooperation between the science project, the Volvo Ocean Race and the sponsors of the
instrumentation, - the Volvo Cars Group. Samples for microplastics were sampled on 3 different
mesh-size SS filters while the boats open the through-hull fittings to run the water maker, allowing
for integrated samples over that time- period. The filters were brought to the lab in Kiel and

analyzed in a flow-through system with a Raman spectrophotometer.

We found micro plastics in almost all samples along the race track, with the highest concentra-
tions on the south European coast and Mediterranean, as well as in the South China Sea. On several
other locations we found higher than average microplastic concentrations that seems to be tied to
major ocean currents, suggesting a remote source. Here we will report on experience with the
sampling and analytical instrumentation, report on the distribution of the microplastic along the race
track and provide some initial ideas on the source of the plastic using numerical modelling. We will
also report on the utility of racing yachts as platforms for oceanographic measurements, including

micro plastics.

Keywords: microplastic worldwide distribution mixed, layer
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Microplastics at the first 200 meters of the water
column in the Atlantic Ocean
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1 University of Las Palmas de Gran Canaria (ULPGC) — Campus Universitario de Tafira s/n. Facultad de Ciencias del
Mar. Edificio de Ciencias Basicas, Spain

The presence of microplastic at open ocean is a well documented fact. But they have been
determined basically in the first 5 meters of the water column or near the seabed. The buoyant
microplastics more abundant are of polyethylene (PE) and polypropylene (PP) composition, with a
density significantly lower than seawater density. But there are other kind of plastics, as nylon of
fishing nets or fibers which have a density similar to seawater and due to their size, shape and

composition, can appear hundreds of meters below seawater surface. Taking into account that
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fishing nets represent a high percentage of marine pollution (Lebreton 2018), the possibility to find

these small fragments on the water column increase.

Based on this idea, they took place there specific sampling of microplastics at the European
Station for Time-Series in the ocean (ESTOC). This station is placed at open ocean at 100 km to the
North to the Canary Islands, on the subtropical gyre of the North Atlantic ocean. Sixty liters of
seawater were filtered by sample with a net of 100 pm pore size. It was sampling at 0, 50, 100 and
150 meters depth at three different scientific cruises between April 2017 and March 2018. At all
sampling done it was observed the microplastic presence at every depths. Microplastics found were
basically small fragments of fishing net, lines, paint chips and fibers. This preliminary study
supposes that can exist an undetermined small size plastic amount with neutral buoyancy which are
not being taken into account at prediction models, underestimating the plastic tons existing at

marine environment.

Keywords: deep water, ESTOC, under the surface, POPs
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Pollution by large-sized plastics and microplastic debris is widespread in all Earth environ-
ments, also threatening marine ecosystems worldwide. The view of the Mediterranean Sea as one of
the most impacted regions in the world by plastic litter has been recently confirmed. However,
coastal regions in the Western Mediterranean Sea have been omitted in large-scale surveys in
quantifying microplastics and little is known about their dispersal patterns and po- tential inputs.
Furthermore, the discovery of microplastic incorporation into marine aggregates underlines the need
to quantify and characterize aggregated microplastics in the marine envi- ronment. Whereas the
deep-sea has been suggested as a major sink for microplastic debris, the pathways for microplastics
to reach such remote environment remain poorly assessed. In this study we determine the
abundance, chemical composition, color and size parameters of free floating loose and naturally
aggregated microplastics from samples taken in the Western Mediterranean Sea offshore Spain,
from the Gulf of Lions to the Alboran Sea. We report mi- croplastic abundances of 0.100 £ 0.048
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items m-2, with maximum values up to 0.5 items m-2, comparable to those found previously in the
Mediterranean Sea, which are subject to temporal changes as a function of human activities in the
areas of influence and shifting meteorological conditions. Our results show maximum abundances
of microplastics around 1 mm in length and with large surface areas in marine aggregates, which
represent 41% of all microplastics floating at the sea surface. Marine aggregates would behave both
as floats for high density polymers, such as nylon or polyethylene terephthalate, and ballasts for low
density microplastics, includ- ing polyethylene, polypropylene and polystyrene. Further research and
monitoring efforts are needed to understand the mechanisms controlling aggregate formation and

sinking, which may explain the removal of microplastics from the sea surface.

Keywords: Microplastics, Marine aggregates, Mediterranean Sea
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PLASTICS AND EPIPLASTIC COMMUNITIES IN
SURFACE WATERS OF THE SOUTH ATLANTIC
AND AUSTRAL OCEANS

Ana Luzia Lacerda =7 1,2, Lucas Rodrigues 1, Fabio L. Rodrigues 1, Eduardo Secchi
1, Joe Taylor 2, Felipe Kessler 3, Maira Proietti 1

1 Instituto de Oceanografia, Universidade Federal do Rio Grande — Av. Itdalia km 6, Carreiros, Rio Grande, RS, Brazil 2
School of Environment and Life Sciences, University of Salford — University of Salford, Crescent, Salford M5 4WT,
United Kingdom 3 Escola de Quimica e Alimentos, Universidade Federal do Rio Grande — Av. Italia km 6, Carreiros,
Rio Grande, RS, Brazil

Even though marine plastic pollution has been the focus of several studies, when considering the
knowledge gaps for many regions of the oceans it is likely that current estimates of their
concentrations and impacts are underestimated. Our study aimed to quantify and characterize plastic
debris in oceanic surface of two regions, Brazil and Antarctica. Sampling was conducted using
manta net (330pm mesh) surface trawls at 10 points along the Brazilian coast (26 to 34e S) and 12
points around the Antarctic Peninsula (610 to 640 S). Plastics were counted and classified in terms
of type, size, color and chemical composition. The diversity of epiplastic communities was
evaluated through morphological (Scanning Electron Microscopy (SEM) and molecular (DNA
metabarcoding) methods. Using Illumina MiSeq High-throughput sequencing a multi-barcode
approach was used to characterize the full diversity of life associated with plastics, targeting
prokaryotes (16S), eukaryotes (18S and COI), and for the first time in any study in oceanic waters,

fungi (ITS). Mean surface debris concentration was estimated at 9059 items.km- 2 for South Brazil,
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and 1908 items.km-2 for the Antarctic Peninsula. Most sampled items were microplastics (< 5 mm),
including hard and flexible fragments, pellets, spheres and fishing lines. Plastics were found in nine
colors, and were composed of polyethylene, polystyrene and polyamide polymers. Based on SEM,
diatoms were the most abundant and diverse group within epiplastic communities. However, our
molecular data has revealed a much higher and more variable diversity of life associated with
plastics at these regions. This work provides the first description of the Plastisphere at oceanic
surface waters off Brazil and the Antarctic Peninsula, and has increased our knowledge of the
distribution, concentrations and characteristics of plastics and epiplastic communities in the oceans.
This is essential information when considering the potential impacts of plastic pollution on marine

wildlife and human.

sSpeaker TCorresponding author: analuzialacerda@ gmail.com
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Monitoring plastic pollution in the Azores
Archipelago: from surface down to the deep seafloor
and in biota.
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'IMAR/OKEANOS - Universidade dos Acores, 9901-862 Horta, Portugal , “OMA - Observatorio do Mar dos Agores - Horta — Portugal, *MFRC —

Marine and Freshwater Research Centre, Galway-Mayo Institute of Technology (GMIT), Dublin Road, Galway, Ireland — Portugal, *Rebikoff-

Niggeler Foundation, Rocha Vermelha, Horta, Portugal, *College of Life and Environmental Sciences: Biosciences, University of Exeter, Exeter EX4
4QD, UK

The Azores archipelago is a remote group of nine volcanic islands located off the North Atlantic
Subtropical Gyre. Plastic pollution is ubiquitous in the archipelago but knowledge on its abundance
and distribution are poorly known. In this presentation, we provide an overview of recent research
efforts dedicated to studying the issue in this remote region of the North Atlantic. Surveys aimed at
quantifying plastic debris on the seafloor, along the island’s coastlines and at the surfae demonstrate
a high abundance of debris in the region. Furthermore, results on monitoring plastic ingestion by
different components of the food-web confirm a high exposure of marine fauna to these pollutants.
Finally, preliminary results on the socio-economic impacts associated with marine debris also reveal

significant costs for local populations.

Keywords: plastic, remote islands, atlantic, north atlantic gyre
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Spatial distribution of microplastics in North Sea

surface waters and sediments
Claudia Lorenz 7 1, Lisa Roscher 1, Melanie Meyer 1, Lars Hildebrandt 1, Julia

Prume 1, Sebastian Primpke 1, Gunnar Gerdts 1

1 Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research (AWI) — Biologische Anstalt Helgoland
Kurpromenade 201 27498 Helgoland, Germany

It is well known that microplastics (< 5 mm in size) are omnipresent in the marine envi- ronment
and will hardly degrade but merely fragment over time. Furthermore, standardized and reliable
methods to securely detect microplastics are yet to be set. Determining the abun- dance and identity
of microplastics is a crucial objective in microplastic research, especially with regard to requested
monitoring. Nevertheless, information on the abundance and composition of microplastics in the
North Sea is still scarce particularly concerning the lower-micrometer range (< 500 pm). Hence, we
analysed samples from two complex environmental matrices at 24 stations in the southern North
Sea. Surface water samples were collected with a 100 pm net attached to a neuston catamaran and
sublittoral sediments were taken with a Van Veen grab. To isolate microplastics (11-5000 pm)
sediments were first subjected to a density separation performed with the MicroPlastic Sediment
Separator (MPSS) and a zinc chloride solution (p = 1.7 g cm-3). Subsequently, a highly promising
enzymatic-oxidative purification was applied to all samples using newly developed microplastic
reactors. This was followed by a state-of-the-art analysis via Fourier transform infrared spectroscopy
(FTIR) imaging. This provides information on polymer quantities, types and sizes as well as spatial
distribution of microplastics in North Sea surface waters and sediments. Results show that
microplastics are present in all of the analysed North Sea samples exhibiting a variety of polymer
types, dominated by rubbers, polyethylene, polypropylene and acrylates/polyurethane.
Concentrations ranged from 0.1 to 2.1x102 particles m-3 in surface waters and from 2 to 1.5x103
particles kg-1 of dry sediment. Concerning size, the vast majority of the detected microplastic
particles (95%) was less than 75 pm in length. Finally, this study aims at contributing to a basis for
future monitoring measures and stresses the need to include microplastics in the lower-micrometer

range into these approaches.

Keywords: microplastic quantification, sediment, plankton, extraction methods, density separation, enzymatic, oxidative
purification, FTIR imaging
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Tracing microplastic pollution in the Atlantic Ocean

Katsiaryna Pabortsava * 1, Richard Lampitt{ 1

1 National Oceanography Centre [Southampton] — Waterfront Campus, European Way, Southampton SO14 3ZH,
United Kingdom, United Kingdom

Microplastics are considered the most dominant non-degradable particulate contaminant in the
marine environment. Yet, abundance, distribution, and characteristics of microplastics in the open
ocean and how they change in time and space still require rigid quantification, especially for smaller
microplastics. Interactions of microplastics with marine physical and biogeochemical processes are
also largely unknown. These fundamental knowledge gaps hinder our understanding of the exposure
of marine ecosystems to microplastics, and thus its potential harms. We traced latitudinal and
vertical distribution of microplastics in the top 350 m of the Atlantic Ocean along the passage of the
Atlantic Meridional Transect cruise (UK to the Falklands) in 2016. The geographical extent of the
samples covered all the Atlantic biogeochemical provinces allowing to constrain the importance of
biogeochemical factors such as primary production in redistributing microplastics spatially and
through the water column. The role of aggregation with particulate organic matter and subsequent
downward flux in transporting microplastics to the abyss was established by quantifying and
characterising microplastic flux to 3000 m in time- series sediment trap samples from three
locations in the northeast Atlantic (PAP-SO) and in the North and South Atlantic Oligotrophic
Gyres (NOG and SOG) during the relevant periods. Our depth-resolved water column and sediment
trap data account for microplastics of the lower micro-size limit (25 pm to 1.5 pm) which is
unprecedented for marine microplastics sampling programmes and critical for understanding

microplastic pollution, its fate and biological and environmental risks.

Keywords: microplastics, abundance, downward flux, vertical distribution, ocean biogeochemistry
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Development of a Py-GC/MS method and its
application to identify marine microplastics
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Provence Azur Corse — Institut francais de Recherche pour I’Exploitation de la Mer — France 5 Laboratoire
d’océanographie de Villefranche (LOV) — INSU, CNRS : UMR7093, Université Pierre et Marie Curie (UPMC) - Paris
VI, Université Pierre et Marie Curie [UPMC] - Paris VI — Observatoire Océanologique Station zoologique 181, chemin
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The study of microplastic pollution often involves the analysis of a large number of mi-
croplastics. Multidisciplinary analyses on microplastics are also tending to develop, thus greatly
increasing the number of manipulations. Therefore, providing an overview of plastic pollution takes
time and, despite high throughput analysis, remains a major challenge. The objective of this study is
to develop a statistical approach: (1) to determine how many microplastics must be analyzed, based
on the total number of microplastics, to give a representative view and (2) to calculate the associated
error. This work is illustrated through the example of particle size distribution and chemical nature
of microplastic data (Fig. 1) from the Tara Mediterranean campaign (2014). This approach was
tested in two cases: first on a regional scale (north-west basin) and then on a local scale (manta by
manta). In the case of Tara Expedition data, the results show that only 10% of all microplastics need
to be analyzed to give an overview of the samples at the global scale (error < 2.6%), and 17.7% at
the local scale (error < 10%). This statistical approach is a major breakthrough for microplastic
studies. The interpretation of FT-IR spectra is another limitation of microplastics analysis. The inter-
pretation of these spectra is often long and error-prone. To solve these problems, a function has been
developed on the R software with machine learning tools. The preliminary results are encouraging
and seem to justify the use of this type of tool in the analysis of FT-IR spectra. Finally, the
POSEIDON software will be presented. The objective will be to organize the dif- ferent functions
developed (Sizing of the elutriation column, calculation of extraction speeds, random drawing,

identification of FT-IR spectra) in a single data-processing tool.
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Freshwater compartments: Screening method for
polymer identification and mass contents of
microplastic particles using TED-GC-MS
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The pathways of plastics, especially of microplastic (MP), in environmental compartments,
particularly in aquatic systems, are not well understood. The critical point is the lack of fast,
harmonised methods for sampling, sample preparation and sample analysis. These three ana- lytical
steps are dependent on one another and must be optimised. In recent years, we developed a method
for representative sampling and fast detection of MP in aqueous systems. The sampling in different
freshwater bodies is performed in the field with a fractionated filtration system using mesh sizes of
500, 100 and 50 im. For water with an intermediate or high content of suspended particular matter a
minimum of 1000 L has to be filtered. In the lab, mesh sizes of 10 and 5 im are used for further
filtration. Subsequently, the water filtrates of the different particle size classes are sterilised, dried,
weighed and homogenised, if necessary. Conventional methods for MP analysis are infrared and
raman spectroscopy, giving information on the shapes and numbers of individually identified MP
particles. Our focus is on the determi- nation of mass contents of various polymers potentially
contained in environmental samples. For qualitative and quantitative MP detection TED-GC-MS is
used, a two-step method based on gas chromatography-mass spectrometry (GC-MS) with previous
thermal extraction. This method not only enables us to screen the samples for characteristic marker-
molecules, thus identifying single polymers, but furthermore allows the calculation of mass contents
of individual polymers. In the present work, different freshwater compartments were exemplarily

studied to identify containing polymers and calculate their mass content in MP particles.

Keywords: freshwater compartments, microplastic, mass content, TED, GC, MS, polymers
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Solvent extraction combined with Py-GCMS: A fast
tool for microplastics analysis?

Maurits Halbach % 1, Marten Fischer 1, Barbara Scholz-Bottcher 1

1 Institute for Chemistry and Biology of the Marine Environment (ICBM), Carl von Ossietzky University of Oldenburg —
P.O. Box 2503, D-26111 Oldenburg, Germany

The environmental research on microplastic (MP) is still an evolving research field. While mass-
based and particle-based quantification methods become more and more established, ex- traction
methods from complex samples are still divers and not standardized. In our study we tested the
analytical potential of a sequential solvent extraction for five ma- jor polymers
(PE/PP/PET/PS/PVC) with pressurized fluid extraction from different complex environmental
matrices. The extracts were analyzed by pyrolysis gas chromatography-mass spectrometry (PY-

GCMS), a mass-based method for simultaneous polymer specific identifica- tion and quantification
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recently introduced (Fischer and Scholz-Béttcher, 2017).

The analysis of extracts with PY-GCMS bears several attractive advantages. It enables con-
centration or dilution of aliquots dependent on sample MP load. Replicated measurements are
possible even under different PY-GCMS conditions. This neglects the singularity of PY-GCMS

measurements caused by its destructive character.

The extraction of different environmental samples revealed matrix reactions at high temper-
ature and pressure conditions, whose possible interferences with the microplastic quantification have
to be checked carefully. These matrix reactions increase with rising organic content of the
environmental sample. Furthermore, the promising results revealed different extraction optima for

the chosen polymers which lead to a sequential extraction procedure.

We emphasize the high potential and restrictions of pressurized fluid extraction as a fast and
cheap microplastic extraction method which can be adapted for targeted polymers even for highly

complex and polluted samples.

Fischer, M., Scholz-Boéttcher, B.M., 2017. Environ. Sci. Technol. 51, 5052-5060. doi:10.1021/acs.est.6b06362
Keywords: microplastic, PYGCMS, solvent extraction, complex matrix
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France

Identification of microplastic samples based only on optical microscopy can lead to misiden-
tification and, depending on the size of the particles, to over- or underestimation. The identifi- cation
of microscopic particles comprises two main steps: firstly, the decision whether a particle is a
synthetic polymer or not and secondly, the identification of its chemical composition. The
spectroscopic identification of samples conducts to a clear assignment of a sample to a certain

polymer origin. Vibrational spectroscopic methods like Fourier Transform InfraRed (FTIR)
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spectroscopy or Raman scattering spectroscopy are commonly used, thanks to their comple-
mentarities. Some vibrational modes are more active in a technique than in the other depending on
the molecule symmetry and on chemical groups. To generate reliable results, the comparison with
reference spectra database is absolutely necessary to unambiguously identify polymer type. Given
the large number of spectra to analyze and since the spectra libraries usually consist of spectra of
pure substances, thus spectra obtained from environmental samples are expected to have low
congruity compared to reference spectra. The current solution does not allow easy assignment and
fast identification of particles. In order to extend this identification, an alter- native solution is based
on multivariate analysis. The spectra were analyzed using Independent Component Analysis (ICA).
It consists to separate multivariate signal into subcomponents, sup- posing the mutual statistical
independence of the non-Gaussian source signals. This method of identifying microplastic particles
using multivariate methods is very powerful, as it takes into account the whole spectrum. This
method helps to identify particles type by identifying copoly- mers and plasticizers, and to
distinguish plastic particles and fibers from non-plastics. Those approaches will be presented on
both Raman scattering and FTIR techniques, and perspectives on fast microplastic identification will

be discussed.

s«Speaker TCorresponding author: maria.el.rakwe @ifremer.fr
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Deep Learning vs Classical Computer Vision
Techniques for Microplastics Classification

Javier Lorenzo-Navarro * 1

1 University of Las Palmas de Gran Canaria — Calle Juan de Quesada, 35001 Las Palmas de Gran Canaria, Las
Palmas, Spain

Two key elements in the monitoring of the amount of microplastics in the oceans is the
standarization of sampling protocols, and the development of automatic tools to reduce the time
consuming task of counting and classifying the particles. The use of Artificial Intelligence
techniques, more specifically the use of Computer Vision, could speed up the processing the

microplastics samples, both from the sea and the beaches.

In this work, a comparison between two approaches for classifying microplastic particles is
presented (Fig. 1). Five types of particles commonly found in the Canary Island beaches are
considered. Three corresponds to plastics: pellet, lines and fragment; and two to non plastics

particles: oil and organic debris. The first approach is the Computer Vision classical pipeline which
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is made up of three main stages: image preprocessing, feature extraction and finally the
classification stage. The classifier is trained using as input the features extracted in the second stage.
On the other hand, Deep Learning is considered as the second approach. In this case, an end-to-end
classifier is obtained because the three stages of the classical approach are subsumed into the
training stage. Thus, only a set of labeled images is used and the method learns the features to

extract and also how to combine them.

For the classical approach a set of features based on color, geometry and texture of the particles
is fed to a classifier Random Forest, K Nearest Neighbor and Support Vector Machines has been
considered. For the Deep Learning approach, a Convolutional Neural Network has been trained
because this architecture has shown good results in other classification tasks. The best result is

obtained with the Deep Learning approach with 97.4

Keywords: Deep Learning, Computer Vision, Microplastic Classification

s«Speaker

Microplastics identification and quantification with
Py-GCMS - an improved method for reliable weight
related data
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Oldenburg, Germany

Microplastics are one of the emerging contaminants in the marine environment. Numerous
studies have been published on their spatial distribution in the marine environment in the last years.
Most of these studies used optical and (vibrational) spectroscopic techniques, such as FT-IR and led
to particle abundance related data. However, for modelling mass balances of MP and thus the
distribution and fate of MP in the different marine compartments, reliable weight related data is
essential. Thermoanalytical techniques coupled to gas-chromatography mass-spectrometry have the
poten- tial to create these weight related data. A recent Curie-Point (CP) pyrolysis gas-
chromatography mass-spectrometry (Py-GCMS) method (Fischer and Scholz-Bottcher, 2017)
demonstrated the identification and quantification of 8 environmentally relevant polymers in
environmental sam- ples after sufficient sample clean-up. Weight related data was obtained using
external calibration curves and successfully demonstrated with recovery experiments of spiked fish

samples. Although the used CP-Py-GCMS is promising regarding the quantification of MP in
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environmental sam- ples it has some restrictions regarding sample transfer and capacity.

For that reason, we will introduce the adaption and advancement of the CP-Py-GCMS method to
a micro-furnace (MF) pyrolyzer. The MF-pyrolyzer is stated for high reproducibility and comes
with stainless steel targets, which offer the eightfold capacity and more convenient di- mensions.
The ongoing method improvement is associated with a significant enhancement of linearity as well
as lower process standard deviations and potential LODs in the lower ng range. These method
improvements in combination with an obligate sample pre-treatment for MP pre- concentration

allows the detection and quantification of ppb levels in environmental samples.

The reliability of the data is further enhanced by introduction of injection standards for pyroly-
sis. The data analysis itself was semi-automated using Automated Mass Spectral Deconvolution and
Identification System (AMDIS).

Fischer, M., Scholz-Béttcher, B.M., 2017. Environ. Sci. Technol. 51, 5052-5060 doi:10.1021/acs.est.6b06362
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Identification and characterization of biocidal
microlitter particles from leisure boat and commercial

ship antifouling paint, using correlative microscopy
(LM and SEM-EDS)

Martin Hassellov = 1, Karin Mattsson, Andreas Gondikas
I Department of Marine Sciences, University of Gothenburg — Sweden

Microlitter particles is a diverse and heterogeneous group of matter. It is comprised of plastic
polymers but also other minute solid anthropogenic materials. The material composition and its
chemical entities, together with size and shape is probably the key to the hazard profile of each
group of matter in the larger microlitter domain. Limited information on hazard of specific
microlitter classes for given species or ecosystem entities is yet available, but likely certain
microlitter classes will be more hazardous than others, and one such category that is designed to be
toxic is biocidal particles from antifouling boat and ship paints. Antifouling paint come in limited
range of colours, but colour alone is not a sufficient descriptor to link particles to source. In
addition, chemical composition needs to be targeted in the identification, otherwise similar looking

non biocidal paint or coloured plastic particles can be very similar in visual identification. Here is
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demonstrated a novel analytical workflow, based on correlative microscopy, where both imaging in
light microscopy and scanning electron microscopy (with elemental analysis with energy dispersive
X-ray spectroscopy) is acquired on the same coordinate system to allow correlative image analysis
on a single particle basis. Both manual and automatic microscopy workflows is demonstrated.
Example results from measurements from sampling in both commercial ship traffic lanes, as well as
leisure boat harbours in the North Sea and Baltic Sea will be used to demonstrate the method and
illustrate the abundance of biocidal antifouling paint particles in relation to other studies. Samples

from large microplastics (> 300pum) to small MP (> 10pm) down to nanoplastics will ne shown.

Keywords: Microscopy, spectroscopy, nanoplastics, antifouling paint, paint flakes, boat, ships, SEM
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Microplastics in marine sediments of the Mississippi
River delta (Gulf of Mexico)

Annerieke Bouwmansx 1, Laurent Lebreton1, Caroline P. Slomp2, Matthias Eggery 1

1 The Ocean Cleanup Foundation — Batavierenstraat 15 3014 JH Rotterdam, Netherlands 2 Utrecht University —
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Plastic is ubiquitous in the oceans and may persist in the marine environment for hundreds to
thousands of years, negatively impacting marine organisms. Thus, a better understanding of the
quantities, composition and cycling of plastic in the ocean is urgently needed. The current
discrepancy between the measured and the modelled size distribution of floating plastic debris
reveals a gap in concentration of microplastics ( Here, we study the potential role of the seabed as a
sink for microplastics in the Gulf of Mexico. Our study focuses on a depth transect in the
Mississippi River Delta (15 m, 50 m, 150 m, 300 m, 600 m and 2,000 m water depth, respectively).
Sediment samples were taken during the NICO (Netherlands Initiative Changing Oceans) expedition
leg 7 (12.3.2018 - 4.4.2018) with a multicorer (10 cm diameter). The sediment cores were sliced at
5 cm resolution for the first 10 cm. Subsequently, microplastics (> 10 im) were extracted from the
sediment samples using a solution of ZnCl2 (1.4 g/cm3) and analyzed by light microscopy and

Raman Spectroscopy.

Our results provide insights into the accumulation of microplastics in front of a major river
delta. In addition, we discuss how microplastic type and abundance change with increasing dis-
tance from the river mouth. We suggest that similar studies should be performed in river deltas

worldwide to get a better understanding of the fate of riverine plastic input into the ocean.
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Concentrations and morphology of microplastic in the

Seine River estuary
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Studies on microplastic (< 5 mm, MPs) pollution are scarce in estuaries. Recently, sci- entists
pointed out freshwater as an important source of microplastics to the ocean (Dris et al., 2015) and
estuaries are now investigated as zones of primary interest for the transfer and possible
accumulation of MPs between freshwater and ocean. Estuarine hydrodynamics and salinity gradient
can greatly affect/modify MP size, and spatial distribution compared to lakes and rivers further
inland. The present study aims to quantify the levels of microplastic contamination in surface and

sub- surface water of the Seine River estuary.

Two campaigns were conducted during May 2017 and April 2018. Three sites were selected
along the Seine River estuary. At each point, two types of samples were taken: surface water (upper
15 cm of water column), and subsurface water (first 50 cm of water column). Samples were
collected using 300 im mesh-size plankton net. Net hauls were conducted for 5 min to 8 min,

collecting between 5 and 91 m3.

In the lab, organic fraction was removed from the samples using chemical agent (SDS),
biozymes and hydrogen peroxide (Loder et al., 2017). Then, microplastics were recovered in the
super- natant arising from a density separation using a zinc chloride solution (d=1.7 g.cm-3).
Finally, supernatant was filtered, and filters observed under stereomicroscope. Number, size and

form of microplastics were recorded.
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First results show concentration between 1.7 and 7.1 particles.m-3 (Figure 1). Particles ex-
hibited different forms depending on their origin and/or fragmentation. Most of particles were
inferior to 1 mm. A MP distribution difference between surface water and subsurface water is

observed.

Characterization by Raman spectroscopy of microplastics collected is in progress. This study is
part of the Plastic-Seine 2017-2020 project, funded by the GIP Seine-aval.

*Speaker TCorresponding author: soline.alligant@enpc.fr
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Microplastics in sediments from stormwater retention
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Stormwater runoff contains pollutants from land surfaces, and microplastic (MP) is one of the
problematic pollutant groups. A large part of the urban stormwater runoff is treated in re- tention
ponds prior to discharge. In this study, we evaluated the prevalence of MPs in sediments from seven
stormwater ponds with various catchment types, aiming to understand the emission of MPs from

different anthropogenic land uses and the sedimentation in retention ponds.

Sediments were collected from seven stormwater ponds with an Ekman bottom grab sampler.
For each pond, three sites were chosen randomly and the sediments were combined. To extract the
MPs, sediments were pre-oxidized with 30% H202 for 5 days. Density separation using ZnC12 (1.9
g/cm3) was applied afterwards to reduce the inorganic materials. To further remove the organic

matter, the floated particles were oxidized applying a Fenton process.

After extraction, remained particles were concentrated in a 5 mL 50% ethanol solution. A sub-
sample of 200 pL was deposited onto a ZnSe window and dried at 55 C. The window was scanned
by FPA-based Micro-FTIR Spectroscopy (p-FTIR imaging). Spectrum maps were in- terpreted

using MPhunter, with a library containing more than 100 polymer spectrums.

Keywords: stormwater retention pond, sediment, microplastic
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Process controls on microplastic recontamination in

fluvial sediments due to flooding
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Within river channels the sediment bed plays a vital role in mediating transfers of microplas- tics
since they are buried and stored within the sediments on the river bed. During flood events erosion
of the bed surface means microplastics buried within the bed are exchanged with the surface and are
potentially re-mobilised. However, we have very little grasp on the magnitudes of floods required to
mobilise sediment bed such as to re-mobilise microplastics buried within the sediment or the depths

to which beds are disturbed during a flood.

A series of experiments were run within a glass-sided, flow-recirculating flume where a sedi-
ment bed was seeded with a 1% concentration of microplastic nurdles (between 3-5mm). The
sediment bed was exposed to a period of steady flow for five hours and then beds were exposed to a
flood wave with either a 2 hour rising limb and 3 hour falling limb or 2 hour rising limb and 8 hour
falling limb. Changes to the bed surface were measured using a laser displacement scanner at a
0.1mm resolution prior to the application of the flood wave, after the rising limb and at the end of
the experiment. The bed load and microplastic transport rates were measured every half an hour

during the steady flow period and at every step of the flood wave.

Discussion concentrates on linking the changes in bed surface topography to the character of the
bedload and microplastic flux in response to differing flood wave characteristics. Data shows that as
the bed surface develops during the passage of a flood wave a significant hysteretic re- sponse
develops in both the bedload and microplastic flux but that the magnitude of response is much

greater when considering the microplastics.

Keywords: fluvial microplastics, flooding, remobilisation
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Microplastic particles in the Ebro Delta, Spain:
occurrence, composition and sources
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The ubiquitous presence of plastic debris in the marine environment is an emerging concern as
they potentially represent a threat for the ecosystems and for the human health. In partic- ular,
microplastics - defined as plastic particles sizing less than Smm - are of concern especially because
they can be transferred along the food web. In the Mediterranean Sea, considered one the largest
area for plastic accumulation, only few studies have investigated the role of Mediter- ranean rivers as
corridors for microplastics. In this study, we assess and characterize the microplastic pollution in the
Ebro Delta River, a transitional system, from freshwater to marine environment. Three different
environmental matrices were evaluated (sandy beaches, river bed sediments and river surface
waters) to gain better knowledge on the behaviour and fate of these plastic debris. Methods to

separate and quantify microplastics were adapted from previous studies.

Microplastics were found in the sandy beaches on the northern edge of the delta, in the river bed
sediments, and in the surface waters of the Ebro river, with mean abundance of 487 + 168
particles-kg-1 dry weight (DW), 2052 + 746 particles-kg-1 DW and 3,52 + 1,37 particles-m-3,
respectively. The different types of microplastics (fibre, fragment, film, microbead, foam and
aggregation of fibres) were dominated by fibres sizing less than 1mm. This study represents, to our
knowledge, the first evaluation of microplastic pollution in the Ebro river basin. The profile of
microplastic concentration across the Ebro Delta showed that i) river bed sediments present higher
concentrations than sandy beaches suggesting that Ebro’s riverbed might be a potential sink for this
anthropogenic pollutant and ii) populated areas and riverine influence are factors which increase the

presence of microplastics.

Keywords: Microplastics, Mediterranean coastline, transitional environment, Ebro Delta
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Assessing microplastic abundance and distribution in
the surface waters of the Mondego river estuary
(Portugal)
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1 Marine and Environmental Sciences Centre — Marine and Environmental Sciences Centre, Faculdade de Ciéncias e
Tecnologia, Universidade de Coimbra, 3004-517 Coimbra, Portugal, Portugal 2 MARE — Marine and Environmental
Sciences Centre, Departamento de Ciéncias e Engenharia do Ambiente, — Faculdade de Ciéncias e Tecnologia da
Universidade Nova de Lisboa, 2829-516 Monte de Caparica, Portugal, Portugal 3 AZTI-Tecnalia, Marine Research
Division — Herrera kaia, Portualdea, z/g. 20110 Pasaia, Spain, Spain 4 MARE — Marine and Environmental Sciences
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Rivers are recognized as an important source of microplastic pollution in the open sea, how-
ever, the fate and patterns of distribution of microplastics in freshwater and transitional systems are
still unclear. The present study aims to contribute to baseline information regarding the spatial and
temporal occurrence of microplastics in surface waters of the River Mondego estu- ary (Portugal).
During four sampling events in 2017, surface water samples were collected in 5 sites along the
estuary and microplastics were extracted after digestion of the organic matter by using a KOH
(10%) solution. Microplastics were found in all samples, with 1.53 + 1.04 n.m-3on average. A total
of 1127 particles were characterized by size, shape, colour and polymer type. The current data
showed the absence of a spatio-temporal pattern of distribution of MPs in the Mondego estuary.
Potential microplastics were isolated and analysed using Fourier Transform Infrared Spectroscopy
(FT-IR) for polymer determination. More than 80 % of the particles were microfibers and the
fragments were mainly made of polyethylene and polypropylene, while the anthropogenic fibers
were mainly made of polyester but also from natural and semi-synthetic origin (rayon).Microplastics
concentration was diverse along the estuary, reflecting various po- tential sources and sinks such as
wastewater treatment plants, tributaries and weirs.This study can provide valuable reference for
better understanding microplastic pollution in inland waters and baseline data for the assessment of

ecological status of transitional ecosystems.

Keywords: Contamination, Microplastics, Estuaries, Microfibers, FTIR, water.
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MICROFIBER INGESTION IN OTARIIDS ALONG
CHILEAN AND PERUVIAN COAST: A POSSIBLE
SENTINEL OF BIOMAGNIFICATION?
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Recent studies report the ingestion, biomagnification and negative impacts of microplastics (<
Smm) in several species at low and medium trophic levels, suggesting that small plastics, such as
microfibers (< 1mm), have the potential to be incorporated in food webs. However, in most marine
top predators, such as marine mammals, the presence, and impacts of microplastics has been
scarcely evaluated. This work evaluates the presence of microplastics in feces of 3 otariids species
(Otaria byronia, Arctocephalus australis, A. phillippii) to evaluate differences in pollution levels
depending on the diet, zone and/or species. Fecal samples were obtained from four different
colonies located from 15°S to 43°S (Punta San Juan in Perd, Juan Fernandez, Chiloé, and Guafo
Island in Chile). Microplastics, in particular microfibres, were observed in feces from all the
colonies with a lower concentration in Pert (Mean=9 microfibers units per sample) compared to
those in Chile (Mean= 26-32) (p< 0.05), and lower in sites located closer to the continental coast
(Punta San Juan and Chiloé) than further sites (Juan Fernandez and Guafo Island) (p< 0.05). The
location was the most significant variables for predictive the concentration of microplastics in feces,
suggesting that differences in feeding behavior, related to distribution area, might explain the
findings in this study (p < 0,05; ANCOVA). Juan Fernandez (78°W) colony had high values of
microfibers, followed by Guafo (74°W), Chiloé (73°W) and Pert (75°W), observed a trend of
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increasing microplastic pollution from North-East to South- West, considering that are reports that
said that the microfibers concentration in coastal and oceanic areas are highly influenced by
currents. These differences in concentrations make otariids potential sentinels for plastic pollution in
their food web and environment. Additionally, the non-invasive collection of feces from remote
otariids rookeries makes this a simple and effective technique to evaluate plastic pollution in top

predator diets.

«Speaker TCorresponding author: cristobal.galban @unab.cl
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A STOCHASTIC MATRIX POPULATION MODEL
REVEAL SUBTLE, BUT IMPORTANT,
POPULATION-LEVEL EFFECTS, OF THE
ENTANGLEMENT WITH MACROPLASTICS IN A
SOUTHERN FUR SEAL POPULATION FROM
NORTH PATAGONIA, CHILE.
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Plastic accumulation on oceans has serious negative effects on marine environments. In this
context, the entanglements with macroplastics is one of the main problems for marine vertebrates
worldwide. The pinnipeds, a group of marine mammals which is widely distributed across the
planet, is especially susceptible to suffer this type of entanglements. In spite of this, entanglement
rates in this group is commonly low (< 9%) and there is not clear if the negative effects observed at
the individual level (e.g. death, decrease of the frequency and duration of feeding trips, etc.) could
scale up to the population level. In this work, we present the results of a 5-years monitoring of a
breeding colony of Southern fur seal (Arctocephalus australis) from the Guafo Island, Northern
Patagonia, Chile. During 2013-2017, we recorded information about key population parameters
(e.g. abundance, return rates, fecundity) as well as about entanglements rates. Using this empirical
information, we parametrized a stochastic matrix population model structured by age classes (pup,

juveniles, adult males, and adult females) in order to predict the population growth rates under five
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scenarios: A) without entanglements, B) entanglements rates observed in our study population (i.e.
0.03-2.9%); and different entanglements rates reported in literature for other pinnipeds species,
namely: 3) 2.5%, 4) 3%, y 5) 8%. The asymptotic population growth rate (a.k.a. finite rate of
increase) was significantly lower (i.e. p < 0.05) in the all the scenarios that considered
entanglements in comparison with the model that with zero entanglements. Our results show that
commonly used population models can be a simple and effective tool to evaluate subtle, but

important, negative effects of the entanglement with plastics at the population level.
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Marine plastic pollution in the Southern Ocean
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Plastic litter and other objects which have been lost or discarded at sea are recognised as a major
source of marine pollution. Understanding the magnitude and significance of the effects of marine
debris on the Southern Ocean ecosystem requires systematic recording and reporting of relevant
data in order to establish baselines and to understand trends. Here we present data on three decades
of marine debris monitoring in the Scotia Sea at various sites on South Georgia and at the South
Orkney Islands. These data are submitted annually to the Commission for the Conservation of
Antarctic Marine Living Resources (CCAMLR) as part of their marine monitoring programme. We
examine (a) trends in the presence of beached marine debris; (b) rates of entanglement in debris of
marine mammals, particularly the Antarctic fur seal Arctocephalus gazella; and (c) the presence of
marine debris in association with flying seabirds, particularly the wandering albatross Diomedea

exulans.

Keywords: macroplastic, entanglement, long, term monitoring, Antarctic, Southern Ocean, Scotia Sea, beached debris
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Microplastic Pollution in the Southern Ocean
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It is estimated that there are up to 5 trillion pieces of plastic in the oceans (Erikssen et al., 2014).
Microplastic pollution (particles < Smm) is recognised as a major problem in the world ocean,
(Cozar et al., 2014). Antarctica is generally thought of as a pristine and isolated wilderness, free of
most of the anthropogenic stressors found in populated regions of the world. However, recent studies
in the Southern Ocean have reported microplastics in deep-sea sediments (Van Cauwenberg et al.,
2013) and surface waters (Cincinelli et al., 2017). We present our predictions of microplastic
contamination in the Southern Ocean, based on quantifiable data from research stations, cruise ships
and fishing effort. Our findings suggest that at an Ocean basin level concentrations should be
insignificant, but that at point sources the contamination may be high. We report the detection of the
first microplastics in shallow benthic sediments close to a number of research stations on King
George Island. Worryingly, our predictions of primary microplastic concentrations from local
sources are five orders of magnitude lower than levels reported in published sampling surveys, some
of which were comparable to levels found in highly populated areas of the world (Erikssen et al.,
2014; Adventurescience, 2016). We speculate that plastic contamination originating outside the

Southern Ocean is crossing the Polar Front and contributing to the problem.

Keywords: Antarctic, tourism, fishing, research, policy, pollution, marine
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Beyond 62°8S: Plastic litter on the coasts of King
George Island, Antarctica
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Plastic is an important and ubiquitous material in our economy and daily lives. However, plastic

pollution is also disrupting the functioning of coastal and marine systems worldwide, including
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Antarctica. Since the 90s CCAMLR has recognized this threat and promoted research and
monitoring. In 2018 SCAR approved an Action Group (PLASTIC-AG) to redouble research on the
plastic issues in Polar Regions. Supported by the Uruguayan Antarctic Institute (IAU) since 2016,
our project aims to generate an integrated diagnosis of plastic debris in the marine- coastal areas of
the Fildes Peninsula (King George Island). To this end, we have studied beached, surface waters,
and glacier contributions of macro, mega and microplastic (< Smm), as well as seabirds plastic
consumption. Chemical compositions and POPs concentrations of beached debris were analyzed.
This paper focus on beached debris obtained in 900 sampling points (5 campaigns: 2016-2017-
2018) in 6 areas of the Peninsula. Each sampling point was geopositioned and defined by the
presence of at least one plastic debris on a 5m radius surface. The collected debris were classified,
measured and weighed according to the CCAMLR sampling guide for beached marine litter. Debris
generated by the functioning of scientific bases (land sources), and particularly thermic isolation
requirements, were the most abundant. However, plastic debris from marine activities were also
found, as well as some of unknown origin (pieces of rubber, incinerated blocks). These results, and
the ones obtained in the other components of our project, aims to generate a baseline dataset to
identify plastic pollution hot spots, possible origins, and links with human pressures and activities.
This information will contribute to establish monitoring programs in the Fildes Peninsula and thus

to CCAMLR initiatives on plastic pollution.

Keywords: Marine, coastal areas, Antarctica, Fildes Peninsula, baseline
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results from the Antarctic Circumnavigation
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The Antarctic Circumnavigation Expedition (ACE) sampled micro, meso and macroplastic litter
around Antarctica from December 2016 to March 2017, with the aim of providing the first
comprehensive synoptic survey of the levels of plastic pollution in Antarctic waters. Pre- liminary
results show that the Southern Ocean can be regarded as the ocean least polluted by plastics

globally. Only small numbers of micro-fibres were found in 173 beach sediment samples collected
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from 12 Antarctic and sub-Antarctic islands visited during the expedition and only 7 plastic
particles (identified by FTIR analysis) were retrieved from 33 plankton samples col- lected around
the continent using a 200 im neuston net. In addition, only 22 macrolitter items (> 2 cm) were
visually observed floating south of the Subtropical Front in almost 15,000 km of transect counts.
Nevertheless, anthropogenic litter was found in two seabed Agassiz trawls and macroplastic items
were recovered from most beach landings, though quantity varied with location. Synthetic micro-
fibres were detected in virtually all bulk and underway water samples collected around Antarctica.
Surprisingly, there was no marked gradient in these fibres as we approached continental source
areas. Confirmation of the chemical identity of these fibres is still pending, but if they prove to be
plastic, they suggest that all the world’s surface waters apparently carry low concentrations of

microfibre pollutants, at a density of ~ 0.1-1 fibres per litre.

Keywords: Antarctica, Southern Ocean, Plastic Pollution
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Microplastic pollution in upstream river catchments

Thomas Stanton 7§ 1, Matthew Johnson 1, Paul Nathanail 2, Rachel, L Gomes 3, Bill
Macnaughton 4

1 School of Geography — School of Geography, University of Nottingham, University Park, Nottingham, NG9 2RD,
United Kingdom 2 Land Quality Management Ltd — University of Nottingham Innovation Park, Triumph Road,
Nottingham, NG7 2TU, United Kingdom 3 Faculty of Engineering Food, Water, Waste Research Group — Faculty of
Engineering, University of Nottingham, University Park, Nottingham, NG9 2RD, United Kingdom 4 Food Sciences —
Food Sciences, School of Bioscience, University of Nottingham, Sutton Bonnington Campus, Leicestershire, LE12 5RD,
United Kingdom

Please contact the author for more details...

#Speaker TCorresponding author: thomas.stanton @nottingham.ac.uk

An opportunistic monitoring approach for the
evaluation of surface plastic debris pollution in
Western Mediterranean Sea, Iberian Coasts and

Macaronesia

Gael Potter x1 1, Pascal Hagmann 1
1 Association Oceaneye — Route des Molards 15 1281 Russin, Switzerland

Studies have been performed to monitor the abundance of marine plastic debris, mainly floating
microplastics. Nevertheless, the existing data sets are fragmented, based on hetero- geneous
methodologies and didn’t allow for now to obtain an exhaustive representation of the geographical
and temporal microplastic distribution. We assume that this lack of data is related to the costs to
perform the sampling and the time required for sample analysis, mainly smaller particles. This study
proposes a simplified way to obtain a reliable data set at a moderate cost, and a methodological
approach to extrapolate missing values. Adapting and applying this approach to other microplastic

datasets may be able to find a common component to achieve comparability.

First, we built a sample set with the help of volunteer sailboats. Secondly, we focused on
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particles whose size exceeds 1mm to reduce massively the analysis time. Finally, we developed a
statistical model based on measurements allowing to extrapolate the mass and number of particles
whose size is between 0.33 and 1mm. A comparison between the measurements and the model
show limited error (figlB). This approach allowed us to obtain a fine mapping of floating
microplastics in the western Mediterranean See (133 samples), showing for the first time a good
correlation - in terms of geographical distribution - with prediction models presented in different
studies (figlA). Our results in Macaronesia and Iberian coasts (84 samples) provide new inputs
concerning plastic accumulation in the North Atlantic subtropical gyre, more specifically as regards
its eastern de- limitation. Moreover, a typological analysis (figlC+1D) of the microplastics reveals a
majority of fragments in the two regions but also raises differences: the films are more abundant in
the Mediterranean Sea whereas we find more lines in North Atlantic. These typological differences

could explain differences in the extrapolation models associated to these 2 regions.

Keywords: Microplastics distribution, Mediterranean Sea, Macaronesia, simplified methodology
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Citizen Observatories to reduce and identify marine

plastic pollution loads
Luisa Galgani 1, Debbie Winton = 2, Steven Loiselle 2,3

1 Universit'a di Siena — Via A. Moro 2, 53100 Siena, Italy 2 Earthwatch Institute — Mayfield House, 256 Banbury Road,
United Kingdom 3 University of Siena — Via Aldo Moro 2, Siena 53100, Italy

Plastics in rivers, lakes and inland waters represents an emerging threat for aquatic ecosys- tems
and a major source of marine microplastics, with nearly 80% of marine debris having land based
origins. However, the mechanisms and amount of plastics released into freshwater and terrestrial
environments have not been clearly identified, and solutions to reduce this load have yet to be
developed. Furthermore, more information about the variability of transport mechanisms (rivers,
sewage, flooding), relative abundance of type and primary sources of this anthropogenic litter are
not well understood. This information is fundamental to determine its impact and to identify
successful mitigation strategies to reduce the load and impact on the marine environment. While the
scientific community is dedicating much effort on the impacts of plastic on marine ecosystems, the
problem of plastic pollution needs to be tackled on land. Through citizen ob- servatories, we show
that participatory citizen science can promote public stewardship of local aquatic resources as well
as provide robust information on the type and quantity of plastic en- tering rivers and lakes. Such

information can be used to reduce the amount of plastic reaching our seas.
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Efforts to solve the plastic problem require a partnered approach between researchers, munici-
palities, educational institutions and communities. Focusing on the connectivity of all aquatic
ecosystems in the emerging challenge of plastic debris in the hydrosphere, we present the efforts of
the community of citizen scientists monitoring local water bodies for anthropogenic litter presence
and composition. Through a collaboration between municipalities in Tuscany, local communities,
University of Siena and international citizen-science initiative FreshWater Watch of the Earthwatch
Institute (UK), citizen scientists have been monitoring the presence of macroplastics and ecosystem
condi- tions in the Arno River catchment (Italy) since 2016. These measurements provide new

insights into the drivers of plastic loads entering into the Mediterranean Sea.

Keywords: Social change, from mountains to the sea
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Aerial detection of plastic pollution in the marine
environment using a novel, hyperspectral infrared

camera on a UAV

Jennifer Cocking =7 1, Philip Anderson 1, Bhavani Narayanaswamy 1, Hugh
Mortimer 2, Claire Waluda 3

1 Scottish Association for Marine Science — Oban, Argyll, PA37 10QA, United Kingdom 2 Rutherford Appleton
Laboratory — Science and Technology Facilities Council, Rutherford Appleton Laboratory, Harwell Campus, Didcot,
OX11 00X, United Kingdom 3 British Antarctic Survey — High Cross, Madingley Road, Cambridge CB3 OET, United
Kingdom

As the inventors of plastic and the designers of its innumerable applications, our collective
society is impeccably positioned to minimize the consequences of our now widespread and per-
sistent pollution of the world’s oceans. Our research team is developing and deploying a novel,
airborne camera to detect plastic items of varying size in the marine environment and to generate
solutions to this global issue, while addressing several remaining challenges consistently high-
lighted by the plastic pollution research community. An objective tool for detecting and mapping
debris reports inherently standardized units of environmental contamination, eliminates effort bias
associated with observation sampling, and removes the need for time-consuming and nu- anced
preparation, transport, and extraction of physical samples. The hyperspectral imaging technology is
based on Fourier Transform Infrared (FTIR) spectroscopy: a tool commonly used in the laboratory
to identify plastic polymers based on their absorption of radiation of various wavelengths. By

eliminating the moving parts of this technology, we have designed a modi- fied optical configuration
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for a compact payload on an Unmanned Aerial Vehicle (UAV). This deployment strategy increases
the feasibility of accessing remote locations while reducing the cost of survey operations. Initial
deployments of this novel imaging system will take place in Scotland and in the Arctic region of
Svalbard during the coming field season, and will test the equipment in increasingly extreme

environments.

Keywords: remote sensing, Arctic, macro, technology, FTIR, optics, imaging, UAV, airborne
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Experiences and potentiality of a continuous
microplastic sampler: performance onboard
opportunity vessels to increase oceanic sampling
efforts.

Tania Montoto-Martinez 71 1, Maria Dolores Gelado-Caballero 1, José Joaquin
Hernandez-Brito 2

1 Research Group on Environmental Technologies, Management and Biogeochemistry (ULPGC) — Chemistry
Department, Marine Sciences Faculty, University of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria., Spain
2 Oceanic Platform of the Canary Islands (PLOCAN) — Las Palmas de Gran Canaria, Spain

Broad scale monitoring efforts and microplastic sampling in open ocean waters are required to
understand distribution, abundance and fate of these particles in the environment. For surface
seawaters, towing a neuston net is the most common sampling method; however, the deploy- ment
of this infrastructure is not always possible when at sea. The underway water system of Research
Vessels (RVs) has been tried for this purpose. However, method validation and recovery checks have
not been thoroughly applied, and standardization is essential to ensure the intercomparability of the
data reported in the different sampling efforts worldwide. This preliminary study pursues to
demonstrate the potential of a continuous microplastic sam- pler as an effective method to sample
microplastics in subsurface oceanic waters, allowing con- stant sampling without interfering the
regular activity of the vessel in which it is set up. This is an important step that increases the
chances for ocean monitoring on microplastic pollution with the use of a wider array of opportunity

platforms, such as recreational vessels.

To fulfil the main aim of the study, the continuous microplastic sampler was tested and im-
proved along different research campaigns onboard research and recreational vessels in the NE

Atlantic. Performed method validation proved the effectiveness for microplastic research com-
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paring the samples taken through the intake system of the RVs and samples filtered from the
Rosetta. Likewise, the abundance and distribution of microplastics found were also consistent with
available literature data. Further trials are required to test the effectiveness and significant difference
among the abun- dance and type of microplastic particles collected using different methods.
Ongoing research is being carried out in collaboration with the Sailing Living Lab Project to test
additional envi- ronmental and sampling factors, and improve the design of the continuous

microplastic sampler for its optimal performance.

s«Speaker TCorresponding author: tania.montoto @ulpgc.es

Keywords: marine plastic pollution, seawater sampling, continuous monitoring, small, microplas- tics, method
validation, opportunity vessels.

Microplastics in European Fleur de Sel and Sea Salts
— a qualitative and mass-quantitative geographic

comparison
Marten Fischer 1, Isabel GoBmann 1, Barbara M. Scholz-Bottcher =7 1

1 Institute for Chemistry and Biology of the Marine Environment (ICBM) — Carl von Ossietzky University, Oldenburg
P.O. Box 2503, D-26111 Oldenburg, Germany, Germany

By now microplastics (MP) are almost ubiquitous. Since particle related data are highly relevant
for ecotoxicological studies, their high variability in shapes and sizes make data compar- ison
difficult and often speculative. Thermo analytical methods combined with GCMS provide polymer
specific analysis of preconcentrated complex environmental samples as well as quali- tative and
mass-quantitative data, independent of shape or size of MP. This complementary approach enables a
more general study of distribution and fate of MPs including modelling. Further improved Py-
GCMS [1] allows MP analysis in environmental samples on a ppb level and below. Here results for
marine salts from different regions are presented. Marine salts are popular. Es- pecially Fleur de Sel
(FdS) is regarded as a pearl in haute cuisine. As almost natural products obtained from sea water
marine salts should reflect their local environment and consequently its MP load to a representative

extent. Easy available they are an ideal tool for MP studies on a supra-regional scale.

12 FdS and 5 sea salts from European Atlantic and Mediterranean coasts were investigated for 9
environmental relevant polymers. PP, PE and PET were the most dominant MP types in the samples,
followed by PS and PVC and infrequent by PC, PUR, PMMA and PA-6. While the mean of sea salts
was 37 ig MP/kg (+ 18 ig) that of FdS was 10fold as high with 386 ig MP/kg (+ 242 ig) excluding
an outlier of almost 2000 ig/kg. This discrepancy is directly related to the unique production process

of FdS. The different regions will be compared regarding their plastic composition and quantities.
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Besides the potential to reflect the local plastic load the analysis of marine salts underlines the

general circulation of marine litter and its prompt return to human menu.

Keywords: Microplastics, Py, GCMS, marine salts, mass, quantitative data, supra, regional co- parisson
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November 21st — Panel 13.1: 16h30 - 18h30 (AGH),
Panel chaired by Gunnar Gerdts.

Analytical approach for the identification and
quantification of microplastic particles in aquatic
samples by a combination of particle analysis with
FTIR and Raman microscopy

Dieter Fischer 1, Andrea Kaeppler 1, Franziska Fischer 1, Josef Brandt 1, Sonja
Oberbeckmann 1, Klaus-Jochen Eichhorn 1

1 Leibniz Institute for Polymer Research Dresden (IPF) — Hohe Str. 6, 01069 Dresden, Germany

The quantitative detection of microplastic particles (MP) in an environmental sample in the size
range of 1 pm to 5 mm in a reasonable time represents a challenging mission. The presenta- tion
will describe the procedures to identify and quantify MP in aquatic samples including the work in
MP-free rooms, the use of MP-free equipment and clothes, and the use of blank tests in all steps in
the lab. The first part is a three-step vacuum filtration to divide the particles in four fractions
between 1 pm and 5 mm. After filtration, the particles are on silicon filters which are suitable for
FTIR and Raman measurements. An optical particle search program determines all particles in
shape and dimension and stores their coordinates for the subsequent measurements with FTIR and
Raman microscopy. Both methods identify the MP on the filter by their chemical structure using
spectral databases. Every particle is assigned via the spectrum to a substance. This can be a
polymer, in case of a mixed spectrum a polymer with paint/filler, or no polymer. The fractions above
50 pm are measured mainly by FTIR and the fraction below 50 pm mainly by Raman. However,
several samples are measured with both methods, because a combination of both spectroscopic
methods delivers a complete analysis of MP. The advantage of FTIR is a faster measurement and
often a better identification of the polymer matrix in coloured samples; the disadvantage is the
detection limit of 20 pm size. The advantage of Raman is the better detection of additives and paints
and the identification of particles up to 1 pm; the disadvantage is the longer measurement time and
the appearance of fluorescence in case of not sufficiently cleaned samples. All parameters which

influence the measurement and a comparison between FTIR and Raman will be discussed.

Keywords: microplastics, particle analysis, FTIR, Raman
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Optimising the Workflow for Microplastic Analysis by
FTIR Microscopy

Ian Robertson * 1
1 Perkin Elmer Limited — Chalfont Road Seer Green Bucks HP9 2FX, United Kingdom

Analysis of environmental samples containing microplastics is essential to determine their
prevalence and their impact. A range of analytical techniques have been applied to the analysis of
microplastics. Of the techniques adopted, infrared (IR) spectroscopy, and more specifically IR
microscopy, has established itself as a primary analytical technique for the detection and
identification of microplastics. The microplastics analysis workflow for IR microscopy consists of
several steps involved in getting from the raw sample to answers, including the initial sampling
through to data analysis. The steps involved may be different depending on the type of initial sample
and the amount of sample cleanup required to prepare the sample for infrared (IR) analysis. This
paper describes the different types of environmental samples, the sample collection methods, the
range of different sample cleanup methods, and then deals more specifically with the best ways to
optimise sample filtration for measurement by IR microscopy. The principles of IR microscopy and
the different sample measurement modes will be described, comparing and contrasting each type.
IR microscopy and imaging experiments can generate significant quantities of data that need to be
analysed to get the required information. The different methods for extracting data and information

will be explained and suggestions made for best practice.

Keywords: FTIR, microscopy, analysis
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Measuring the sub 10 pm fraction - Microplastic
analysis of particles < 10 pm using pFTIR imaging

Nikki Van Alst * 1, Mustafa Kansiz 2, Jes Vollertsen 1

1 Section for Water and Environment, Aalborg University — Thomas Manns Vej 23, 9220 Aalborg @st, Denmark 2
Molecular Spectroscopy Solutions Division, Agilent Technologies Inc. — 679 Springvale Rd Mulgrave, VIC., 3170,
Australia

Microplastic pollution has long been — and remains — cause for concern in society. With more
research pointing out knowledge gaps on microplastic and its behaviour, the lack of standardis-

ation, reproducibility and comparability of research is becoming increasingly apparently. Data
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comparability is not only hampered by sample preparation, but also by difficulties in identifying
whether a particle is plastic. Scientific consensus has formed that with decreasing particle size,
manual microscope analysis is no longer viable in retaining objectivity and accuracy. Instead, the
standard analytical method is moving towards spectroscopic methods such as micro-Fourier
Transform Infrared (WFTIR) imaging, which are more reliable and if used correctly, maintain full
objectivity. However, in many reviews of analytical techniques, pFTIR imaging has been deemed
unable to quantify microplastic particles below 10 - 20 pm in size. In this work, we present results
showing that this is a misconception. We demonstrate that data acquisition using modern day
equipment can identify particles down to at least 1.3 pm. We show acquisition at different
magnifications (7.3x, 12.1x, 36.4x & 60.6x), of the exact same sample which consists of a standard
polymer mix containing 8 polymer types. We determine spectral quality of all particles within the
area measured based on a set of quality metrics, such as spectral noise and regression coefficient of
fit to their respective reference spectra. We more- over demonstrate that acquisition of data can be
considerably selective in terms of particle size determined, as this is very dependent on acquisition
type and ability of machinery. With higher magnification modes than the standard analytical
practice, we find up to 4.6x more particles, of which up to 63% are < 10 pm and 20% under 5 pm.
We contend that this poses a significant advancement in analytical capabilities for measuring of

biologically relevant size fraction of microplastics.

Keywords: Analytical methods, FTIR
*«Speaker

nano-FTIR - from defined to environmental

(nano)plastic samples
Michaela Meyns *7 1, Saskia Finckh 1, Gunnar Gerdts 1

1 Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research — Biologische Anstalt Helgoland,
Kurpromenade 201, D-27498 Helgoland, Germany

Recent studies on microplastics in various environments indicate a strong trend to high
abundances at small particle sizes of a few micrometres down to the nanometre range. The
identification of nanoplastic particles (smaller than 1 pm) in marine environments and their eco-
toxicological effects are matters of high importance and intensifying research. Such particles can
pass cell membranes and remain in marine organisms with accumulation effects in the overall food
web. So far, very little is known about the formation and distribution of nanoplastics in the

environment. One of the grandest challenges is their identification, as methods commonly applied
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for single particle microplastics analysis lack the necessary resolution. Nano-FTIR is a novel
technique, which combines the nanoscale local resolution of atomic force microscopy with near-
field infrared spectroscopy resulting in unprecedented material identification on a nanometre scale.
We demonstrate its application in the analysis of defined (nano)plastic samples and those from a
marine environment, Arctic sea ice. As implied by Figure 1, there are significant differences
between particles of the two types and their environment. An emphasis will thus be on the

particularities of the environmental nanofraction in sample preparation and analysis.

Keywords: nanoplastics, nanoFTIR, environmental samples, infrared spectroscopy, scattering type scanning nearfield
optical microscopy

s«Speaker TCorresponding author: michaela.meyns @awi.de

Comparison of p-ATR-FTIR spectroscopy and py-
GCMS as identification tools for microplastic particles

and fibers isolated from river sediments

Andrea Kippler 7 1, Marten Fischer 2, Barbara M. Scholz-Bottcher 2, Sonja
Oberbeckmann 3, Matthias Labrenz 3, Dieter Fischer 1, Klaus-Jochen Eichhorn 1,
Brigitte Voit 1

I Leibniz Institute for Polymer Research Dresden (IPF) — Hohe Str. 6, 01069 Dresden, Germany 2 Institute for
Chemistry and Biology of the Marine Environment (ICBM), Carl von Ossietzky University of Oldenburg — P.O. Box
2503, 26111 Oldenburg, Germany, Germany 3 Leibniz Institute for Baltic Sea Research Warnemuende (IOW) —
Seestrafle 15 D-18119 Rostock, Germany

In recent years, many studies on the analysis of microplastics in environmental samples have
been published. These studies are hardly comparable due to different sampling, sample preparation,
as well as identification and quantification techniques. Here, microplastics identifi- cation is one of
the crucial pitfalls. Reliable, chemical structure-based identification methods are needed. In this
context, vibrational spectroscopic techniques but also thermoanalytical methods are widely
established. The presentation will provide a critical comparison of these fundamentally different

approaches with regard to analyzing microplastics in environmental samples.

In a blind study, we investigated 27 microplastics particles and fibers of unknown material
isolated from river sediments. Successively micro-attenuated total reflection Fourier transform
infrared spectroscopy (p-ATR-FTIR) and pyrolysis gas chromatography-mass spectrometry (py-

GCMS) in combination with thermochemolysis were applied.

Both methods differentiated between plastics vs. non-plastics in the same way in 26 cases, with
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19 particles and fibers (22 after re-evaluation) identified as the same polymer type.

To illustrate the different approaches and emphasize the complementarity of their information
content, we exemplarily provide a detailed comparison of four particles and three fibers and a

critical discussion of advantages and disadvantages of both methods.

Képpler et al., 2018, Analytical and Bioanalytical Chemistry, https://doi.org/10.1007/s00216- 018-1185-5
sSpeaker TCorresponding author: kaeppler@ipfdd.de
Keywords: comparison, validation, py GCMS, ATR, FTIR, microplastics analysis

The use of spiked samples for the validation of
microplastic recovery and analysis methods: density

separation, enzymatic purification and FTIR analysis

Rachid Dris 1, Mathias Bochow 1, Martin Loder 1, Tanja Kogel 2, Barbara Scholz-
Bottcher 3, Gunnar Gerdts 4, Christian Laforsch 1

1 University of Bayreuth — Animal Ecology I and BayCEER, University of Bayreuth, 95440 Bayreuth, Germany 2
Institute of Marine Research — Institute of Marine Research, 5005 Bergen, Norway 3 University of Oldenburg — Institute
for Chemistry and Biology of the Marine Environment, University of Oldenburg, Germany 4 Alfred Wegener Institute —
Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Marine Station, PO Box 180, 27483
Helgoland, Germany

The quantification and qualification of microplastics in environmental samples requires sev- eral
steps in order to separate them from samples. The processing can be impacted by several factors: i)
sample contamination with plastics stemming from the surrounding environment ii) alteration of
microplastics due to the use of chemicals iii) loss of microplastics during density separation or
sample transfer. Since the microplastic research is evolving rapidly, there is a gen- eral need of more
precise methods to quantify them in the environment. Within the framework of the JPIO-Project
"BASEMAN?”, the aim of this study is twofold. In the first place, a reference kit of plastic particles
was developed to serve for method validation. The second aim was to use the developed kit to
validate a complete workflow, identify the related uncertainties and provide an efficient and accurate
protocol for microplastic recovery and analysis. For the first goal, five polymers (PA, PE, PET, PS
and PVC) were selected. Irregular fragments with various shapes were obtained by grinding. This
reference kit contains some of the most abundant polymers in the environment while covering a
large spectrum of densities. Moreover, it consists of three size classes that present different
analytical challenges (1 mm, 100 pm and 20 pm). For the second purpose, sediment, plankton and

biota samples were spiked using this reference kit. A density separation with the MPSS (Munich
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Plastic Sediment Separator) using ZnCI2 solution is used to remove the mineral particles from the
sediment samples. An enzymatic purification using SDS, enzymes and H202 is carried out to
remove organic material for all types of samples. Parti- cles are then analysed with Focal Plane
Array-Micro- Fourier Transform Infrared (FPA-FTIR) Spectroscopy. The recovery rates of this
workflow were identified thanks to this experiment. Moreover, it allowed to verify the possibility to

detect small particles of 20 pm.

Keywords: Microplastics, Protocol validation, Enzymatic digestion, FTIR, Density Sepration, Stan-
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A freeware tool for the manufacturer independent
analysis of microplastics allowing the automated
analysis of FTIR imaging data

Sebastian Primpke 7 1, Alvise Vianello 2, Gunnar Gerdts 1, Jes Vollertsen 2

1 Alfred-Wegener-Institut, Biologische Anstalt Helgoland — Kurpromenade 201, 27498 Helgoland, Germany 2 Aalborg
University — Thomas Manns Vej 23, 9220 Aalborg O, Denmark

The analysis of microplastics is a challenging field and consists of different steps starting with
sampling, work up/purification and finally analysis. Each step has its own challenges and for the
analysis different spectroscopic methods are available with different data quality and comparability.
The state of the art analysis via FTIR imaging allows the analysis of complete filter areas
independent of human bias in a short amount of time. For the development of standardized
operational protocols (SOPs), comparable data determination is hampered by the different
manufacturer software and commercial software available. While an automated analysis approach is
available for the Bruker OPUS c Software, it cannot be easily transferred to other systems. To
overcome this challenge and allow the harmonization of data analysis we developed the tool
MPhunter (see Figure 1a). It allows the analysis of datasets measured on different machines from
the manufacturers Bruker, Agilent and Thermo Fisher (further in development). Every spectrum can
either be selected by an individual number or a false color heat map. Large dataset with more than
3.6 million can be handled by it with relative ease. The automated analysis approach is included and
therefore manufacturer independent. In addition to this ability, it significantly reduces the
calculation time from more than 24 hours down to 2 hours for a reference data set (see Figure 1b)
containing 1 million spectra. The generated data was benchmark and validated in accordance to the
original approach to allow a comparison of results. This new tool will be available as Freeware and

allows the standardization of MP data analysis for spectroscopic data for future research.

Keywords: FTIR, automated analysis. xSpeaker TCorresponding author: sebastian.primpke @awi.de
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First data on plastic litter ingested by seabirds in the
Bay of Biscay

Javier Franco 7 1, Jerome Forti 2, Isabel Garcia-Baron§ 3, Pauline Loubat{ 4, Maite
Louzao 5, Izaskun Zoritaxx 6
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GIPUZKOA, Spain 2 Littoral, Environnement et Sociétés (LIENSs), UMR 7266, Centre National de la Recherche
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UMR7266 — Littoral, Environnement et Sociétés (LIENSs), UMR 7266, Centre National de la Recherche Scientifique
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Trends in the amount and composition of litter ingested by marine animals constitute one of the
criteria associated to the Descriptor 10 (Marine litter) of the Marine Strategy Framework Directive
(MSFD). Seabirds have been widely used to assess this human impact. In the European Atlantic
Area, the Northern Fulmar (Fulmarus glacialis) has been the main species used to monitor the
ingestion of plastic litter. However, this species is very scarce in the Bay of Biscay (BoB) and
potential alternative suitable biomonitor species should be evaluated. Hence, the aim of this study
was to assess the ingestion of plastics in different seabird species in order to evaluate their suitability
as biomonitors of plastic litter in the BoB. For that purpose, dead seabirds were obtained, in both
the northern and southern sectors of the BoB, from beach surveys, from recovery centres and from a
Natural Reserve. A total of 120 seabirds of seven species were analysed: Common Guillemot (Uria
aalge; n = 60), Razorbill (Alca torda; n = 10), Atlantic Puffin (Fratercula arctica; n = 11), Atlantic
Gannet (Morus bassanus; n = 23), Black-legged Kittiwake (Rissa tridactyla; n = 8), European
Herring Gull (Larus argentatus; n = 6) and Northern Fulmar (Fulmarus glacialis; n = 2). Except for
the Razorbill, plastics were found in all the studied species. Species showing the highest prevalence
of plastics (% of birds with at least one plastic) was the Northern Fulmar (100% of individuals),
followed by the Atlantic Puffin (27%) and the Kittiwake (25%). The prevalence in other species was
between 10 and 20%, even whether spatial differences in species prevalence was observed between
the northern and southern sectors. The potential use of these species as biomonitors to assess plastic

pollution and its contribution to the implementation of the MSFD in the BoB will be discussed.
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Double trouble in the South Pacific subtropical gyre:
Increased plastic ingestion by fish in the oceanic
accumulation zone

Markic Ana % 1, Clarisse Niemand , Jamie Bridson , Nabila Gaertner-Mazouni , Jean-
Claude Gaertner , Melissa Bowen
1 University of Auckland (IMS, UoA) — 160 Goat Island rd Institute of Marine Science, New Zealand

Marine plastic pollution has received much attention from academia and media in the recent
years, especially in relation to plastic ingestion by marine organisms. Fish are an important food
source for island countries, yet there is little information on plastic ingestion by commercial marine
fish species in the South Pacific (SP) region. In this field study, 932 specimens belonging to 34
commercial fish species from four SP locations (Auckland, Samoa, Tahiti and Rapa Nui), and some
of their prey, were examined for plastic ingestion. The average sample size was N = 25.2 + 1.3
specimens per species. Analytical methods for the isolation of plastic from the gut content included
chemical digestion of the organic portion of the gut content, subsequent vacuum filtration on a set of
stainless steel filters with the minimum mesh size of 63 im, and microscopic analysis of the filters.
Plastic debris, mainly microplastics (© 95 %), was found in 33 species. Across all locations, a total
of 550 plastic particles was recovered from 226 specimens, which is an average ingestion rate (IR)
of 24.3 % and a plastic load (PL) of 2.4 particles per fish. Rapa Nui fish exhibited the greatest IR
(50.0 %), which were significantly greater (p < 0.05) than IR from the other locations. Rapa Nui is
located within the SP subtropical gyre, with low primary productivity and high concentrations of
plastic debris. Thus, we suggest that these two factors, greater availability of plastic and decreased
food availability, act together to cause significantly greater ingestion rates in Rapa Nui. Plastic was
also found in prey from benthic and pelagic predatory fish, which confirms the trophic transfer of
microplastics. Further research is needed into the occurrence of marine plastics in seafood, as it has

recently raised much concern over potential consequences for human health.

Keywords: Keywords: marine plastic pollution, microplastics, Easter Island, seafood contamina- tion, synthetic polymer,
trophic transfer.
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Ingestion of plastic by fish: a comparison of Thames
Estuary and Firth of Clyde populations

Alexandra Mcgoran *7 1,2, Phillip Cowie , Paul Clark 2, James Mcevoy 1, David
Morritt 1

1 Royal Holloway [University of London] — Egham, Surrey, TW20 OEX, United Kingdom 2 Natural history Museum
London — Cromwell Road, London, SW7 5BD, United Kingdom

This study compared plastic ingestion between pelagic and benthic fish populations from two
UK watersheds: the Thames Estuary and the Firth of Clyde. The alimentary canals of 876
individuals were examined. Of twenty-one estuarine species investigated, fourteen ingested plastics,
including predator (fish) and prey (shrimp) species. Overall, 32% of organisms ingested plastic,
mostly fibres (88% of total plastics). More flatfish (38%) ingested plastics than other benthic species
(17%). In the Thames, more plastic was ingested by pelagic species (average number of plastic
pieces ingested: 3.2) and flatfish (average number of plastic pieces ingested: 2.9) than by shrimp
(average number of plastic pieces ingested: 1). More fish from the Clyde ingested plastic than
similar Thames species (39% compared to 28% respectively); however, the average amount of

plastic ingested did not differ between the sites.

Keywords: microplastics, microfibres, fish, Thames Estuary, Firth of Clyde, shrimp, Crangon crangon, Platichthys flesus

sSpeaker TCorresponding author: alexandra.mcgoran.2012 @live.rhul.ac.uk

Microplastic monitoring in the Orkney Islands,

Scotland

Angela Capper : 1, Catherine Tait , Ria Devereux , Rachel Layfield-Caroll , Michael
Bell , Mark G. Hartl , Ted B. Henry

1 International Centre for Island Technology, Heriot-Watt University and and School of Energy, Geoscience,
Infrastructure and Society, Heriot Watt University, Edinburgh, Scotland — Back Road, Stromness, Orkney, KW16 3AW
Scotland, United Kingdom

Microplastic contamination of UK coastlines is frequently associated with heavily urbanised and
industrialised areas. However, remote locations such as the Orkney Islands, Scotland appear to be
equally as contaminated, likely due to complex tidal patterns redistributing marine litter. This study
examines the susceptibility of local fauna across both benthic and pelagic realms. Green shore crabs
(Carcinus maenus) are the third largest fishery in Orkney. Microplastics were observed in the guts of

98.7% of individuals (n=77), predominantly fibres (74%) across nine lo- cations in Orkney and one
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in Shetland (Fig. 1). Whilst jellyfish are not fished in Orkney waters, fisheries in 15 countries do
exist. Lions mane jellyfish (Cyanea capillata) (n=46) were collected in Orkney and Hoy with 952
plastic pieces (88% microfibres) recovered, whilst C. lamarackii (n=32) yielded 323 pieces (81%
microfibres). Microplastics were also present in all water sam- ples (n=340) from the same sites
with 1,495 pieces of plastic recovered (93% microfibres), with black and blue fibres most commonly
observed. Orkney is also an internationally important breeding site for harbour (or common) (Phoca
vitulina vitulina) seals, however an © 80% decline in population was observed between 2000-2013.
Whilst microplastics are not thought to be a direct factor, concerns have been raised regarding
impacts of microplastic ingestion on overall general fitness of seals. Seal fish prey (n=123 from nine
species) are currently being examined to determine microplastic loading in the gut (n=101) and gills
(n=109) from five locations around Orkney. This study will help to build a profile of biota
contaminated by microplastics in this remote region with potential implications for fisheries and

conservation.

Keywords: Green shore crabs, Cnidaria, Ctenophores, Seals, Fish, ingestion, trophic transfer
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DISTRIBUTION AND BIOLOGICAL EFFECTS OF
MICROPLASTICS IN MARINE ORGANISMS
FROM THE ADRIATIC SEA

Carlo Giacomo Avio *7 1, Lucia Pittura 1, Stefania Gorbi 1,2, Gianmarco Marino 1,
Steffen Keiter 3, Bettie Cormier 3,4, Francesco Regolii,2

1 Laboratorio di Ecotossicologia e Chimica ambientale, Dipartimento di Scienze della Vita e dell’Ambiente, Universit'a
Politecnica delle Marche — Ancona, Italy 2 Consorzio Interuniversitario per le Scienze 3 Man-Technology-Environment
Research Centre, —del School Mare, of CoNISMa, Science and ULR Technology,Ancona — " Ancona, Italy Sweden
Orebro University 4 EPOC, Bordeaux University — UMR5805 EPOC, University of Bordeaux, Pessac, France —
Microplastics represent a growing concern for marine organisms due to their ingestion at all
trophic levels, and the onset of potentially adverse effects. The distribution of microplastics along a
typical marine food web was assessed in representative invertebrate and vertebrate species from the
Northern, Central and Southern Adriatic Basin (Mediterranean Sea). Microplastics’ size, shape and
polymer typology were characterized by microscopy and pFTIR technology. Analyses revealed that
microplastic ingestion is widespread, with the occurrence of at least one item in approximately 25%
of the 500 analyzed specimens. Higher frequencies were observed in organisms of Central and

Southern areas than in the North- ern Adriatic, suggesting the influence of the different bathymetry,
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morphology and main currents circulation: instead, no clear relationship could be observed between
microplastics ingestion and trophic position, feeding strategy or habitat preference of analysed
species. Extracted particles exhibited geographical differences also in terms of size, form and
polymer typology with polyethy- lene, polypropylene and polystyrene representing the most

abundant polymers.

The ecotoxicological effects of microplastics and their role as vehicles of PAHs were further
investigated in the Mediterranean mussels, Mytilus galloprovincialis,exposed to polyethylene
microparticles, both virgin and pre-contaminated with benzo(a)pyrene. After ingestion, mi-
croplastics were observed in different tissues causing a significant bioaccumulation of B(a)P.
Analyses of molecular and cellular biomarkers highlighted the high susceptibility of the im-
munological parameters, while minor effects of treatment typology and time of exposure were
measured for antioxidant system, lipid peroxidation, neurotoxic and genotoxic responses. The
marked accumulation of B(a)P, the downregulation of the immune system and the increased toxicity
observed in mussels when exposed to contaminated particles, suggest that exposure to microplastics
might have long-term consequences on organisms health status. Overall, this study provided new
insights on the distribution of microplastics in marine food webs, and on the mechanisms for their

potential toxicity.

«Speaker TCorresponding author: c.g.avio@univpm.it
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Long-term community effects of nano- and
microplastics on freshwater benthic
macroinvertebrates
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1 Aquatic Ecology and Water Quality Management, Department of Environmental Science, Wageningen University
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From Science to Solutions: Investigating the Impacts
of Marine Litter on the Galapagos Marine Foodweb
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Jen Jones * 1

1 University of Exeter, Galapagos Conservation Trust — United Kingdom

Marine plastic litter is a global conservation issue of high concern. The Galapagos Archipelago
is no exception. Marine litter pollutes numerous locations around the Islands, although its sources,
distribution and effects remain unstudied. Galapagos is a unique habitat: its geograph- ical isolation,
climatic conditions governed by the convergence of several great ocean currents and El Nifio events
and varied habitats give rise to endemic species found nowhere else on Earth. Many have evolved to
fill specific ecological niches and their ability to adapt to rapid environ- mental change is unknown —
baseline data from indicator species at different levels of the food chain is necessary to understand
population level effects of threats (Denkinger & Vineuza, 2014). Working with the Galapagos
Conservation Trust, Galapagos Science Center, the University of Exeter and a wide partnership
network, we are beginning to fill key knowledge gaps around the sources and sinks of plastics in the
Galapagos environment, the human behaviours that affect plastic pollution and ecological impacts.
Until now, data on the impacts of marine plastics on wildlife in Galapagos has been oppor- tunistic
and mostly focused on entanglement risk. This project aims to investigate the impacts of marine
litter and associated contaminants in the marine foodweb with a focus on marine invertebrates. In
this presentation, I will provide initial results from our first field campaign to establish microplastic
presence and compartitioning in different habitats in the Galapagos Marine Reserve and their
presence in selected marine invertebrate communities. I will also present the methodology and first
results from our citizen science beach and street litter surveys undertaken with local community

groups to demonstrate the multi-disciplinary approach to the project.

Keywords: microplastics, Galapagos, marine litter, trophic, foodweb, citizen science

s«Speaker

Microplastics in small coastal and off-shore fishes in

the Baltic Sea
Outi Setdla 7 1, Erika Zidbeck , Stjepan Budimir , Maiju Lehtiniemi

1 Finnish Environment Institute, Marine Research Centre (SYKE) — Mechelininkatu 34a P.O.Box 140, FI-00251
Helsinki, Finland

We studied microplastic (< 5 mm) ingestion by small coastal and off-shore fish in the north- ern
Baltic Sea. Coastal fish caught with a beach seine at nine locations and off-shore fish caught by

trawling were collected from the different sub-basins of the northern Baltic Sea. The con- tents of
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the gastrointestinal tract of 503 coastal and 673 off-shore fish individuals were analysed after tissue
digestion for the enumeration of ingested microplastics. In coastal areas microplas- tics were found
in 8 % of the studied fish individuals and in off-shore areas in 0.6% of all fish individuals studied.
There were differences between the studied locations and the prevalence of microplastics was higher
in coastal fishes. No relationship was found between the stomach fullness of fishes and plastic
ingested. Nor was there a correlation between the frequency of microplastic ingestion by fish and the

amount of microplastics in seawater.

Keywords: Microplastics, northern Baltic Sea, coastal vs. offshore fish
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November 21st — Panel 13.3: 16h30 - 18h30 (AGH),
Panel chaired by Andy Booth.

A standard protocol for the assessment of microplastics
toxicity using planktonic marine organisms

Ricardo Beiras 7 1, Maria Oliviero , Tania Tato
1 University of Vigo — Spain

Oceans are the final sink of land-based plastic litter that fragments into microplastics (MP),
available for incorporation into oceanic trophic webs through ingestion by zooplankton. A standard
protocol was developed to test the toxicity of MP using early life stages of marine invertebrates,
including the Paracentrotus lividus sea urchin. The protocol includes a leachate test and a particulate
test. The leachate test is conducted with particles < 250 pm while the particle test is conducted with
the size range < 20 pm in order to allow ingestion of the parti- cles by the test organisms. Therefore,
the toxicity of chemical additives, sorbed chemicals and particles themselves are taken into account.
MP are kept in suspension by using a rotatory wheel at 1 rpm. Leachates are made up using a 10:1
liquid to solid ratio, as recommended in standard solid-waste leachate toxicity testing. Particles are
tested at concentrations up to 100 mg/L. This is intended to rank MP according to their toxicity and
not to represent environ- mental values. When necessary, testing materials are grinded using an
ultracentrifuge mill after embrittlement with liquid N2. Particle size distribution is recorded using a
Multisizer 3 Coulter Counter. Results support lack of toxicity of virgin polymers, including
polyethylene and PVC, and instances of toxicity for MP obtained from consumer products made of
the same polymers. Therefore, additives are the most likely cause of the toxicity found. Metals used
as processing aids were measured in the leachates at concentrations above toxicity thresholds for the
testing organisms. Concerning the particle tests, levels found to be toxic are many orders of

magnitude above those reported even in the most polluted oceanic waters.

Keywords: microplastics, toxicity, larval bioassays, sea, urchin, zooplankton
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ADSORPTION OF MERCURY TO
MICROPLASTICS AND VECTORIZATION TO
MARINE ORGANISMS

Juan Santos-Echeandia 7 1, Beatriz Fernandez 1, José Roberto Rivera-Hernandez 1,
Juan Bellas 1, Soledad Garrido 1, Leticia Vidal-Linan 1, Diego Rial 1, Concepcion
Martinez-Gémez 1, Marina Albentosa 1

1 Spanish Institute of Oceanography — Spain

One of the most concerning aspects of microplastics (MPs) in marine habitats is that they might
act as vectors of pollutants to marine organisms. The research about the sorption of metallic
contaminants by MPs in the marine environment is limited. This is related to the fact that MPs are
generally regarded to be relatively inert towards aqueous metals ions, contrarily to what occurs with
organic contaminants. However, among the IEO’s activities in the EPHEMARE project, an
adsorption of Hg to mi- croplastics has been demonstrated and the following activities have been

carried out:

WP1: The adsorption and desorption kinetics of Hg to virgin microplastics (high density poli-
ethylene, 8 pm) have been evaluated. In addition, a comparison with the adsorption/desoprtion

kinetics of this metal to microalgae (Isochrysis galbana, t-ISO) has been checked.

WP2: A laboratory experiment to evaluate the uptake and elimination rates of Hg adsorbed to
different surfaces (MP, MA) compared to dissolved Hg by adult mussels with time was carried out.
Mussels were selected as model filter-feeder invertebrates. In addition, the accumulation of this

metal in different tissues with time upon the different treatments was monitored.

The results obtained in these experiments will be presented in the congress. WP3: The toxicity
of Hg-charged microplastics was evaluated in mussels and sea-urchin em- bryos, measuring the
mortality rates and growth with respect to the control or natural conditions. In vitro bioassays with
hemocytes were used to evaluate the inmune responses to Hg-charged microplastics.

Keywords: mercury, microplastics, mussels, seaurchin, toxicity
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Are microplastics facilitating the accumulation of
organic pollutants in benthic bivalves?

Maria Bebianno = 1, Sarit O’donovan 1, Francisca Ribeiro 1, Ana R. Rodrigues 1,
Serena Abel 1, Taina Garcia Da Fonseca 1, Camilla C. Carteny 2, Ronny Blust 2,
Bettie Cormier 3,4, Steffen Keiter 5, Nélia Mestre 1

1 Centre for Marine and Environmental Research, University of Algarve — Campus de Gambelas, 8006-139 Faro,
Portugal, Portugal 2 Systemic Physiological and Ecotoxicological Research, Department of Biology, University of
Antwerp,3 Man-Technology-Environment Research — Antwerp, Centre Belgium, (MTM), Belgium School of Science
and Technology, Orebro™ University — Sweden 4 UMR Centre National dela Recherche Scientifique EPOC, University
of Bordeaux — University of Bordeaux, CNRS UMR 5287, 33076 Bordeaux, France — Talence , France, France 5 Man-
Technology-Environment University Research Centre -(MTM), School of Science and Technology,Sweden, Sweden
Microplastics are potential vehicles of other contaminants in the marine environment to food
chains . For this reason it is important to understand both the impact of microplatics alone as well as
from those with adsorbed chemicals in marine organisms. In this sense the work presented here
investigates the effects of microplastics in the benthic marine bivalve Scro- bicularia plana after 14
days exposure to 1 mg L-1 to polysterene (PS; 20 im spheres), and of low-density polyethylene
(LDPE) of different size ranges (4-6, 11-13 and 20-25im particles) with and without adsorbed
persistent organic contaminants: benzo-a-pyrene (BaP), perfluorooc- tane sulfonic acid (PFOS) and
benzophenone-3 (BP3). Clams were sampled at the beginning of the experiment (day 0) and after 3,
7, and 14 days of exposure. A multibiomarkers ap- proach was used to investigate the effect of
exposure in different clam tissues, gills, digestive gland, and haemolymph. Antioxidant (superoxide
dismutase, catalase, glutathione peroxidase) and biotransformation (glutathione-S-transferases)
enzyme activities, oxidative damage (lipid peroxidation levels), genotoxicity (single and double
strand DNA breaks), and neurotoxicity (acetylcholinesterase activity) were assessed. PS
accumulated in tissues and induced genotoxi- city with time. BaP adsorbed in LPDE was
accumulated in clam tissues. Oxidative stress was noted in gills for all LDPE+adsorbed chemicals.
An increase of biotransformation enzymatic activity was noted in gill tissues for all MP treatments
over time. Neurotoxicity effects were ob- served after exposure to LDPE+BaP and LDPE+BP3.
Oxidative damage was also observed in all LDPE+adsorbed contaminants. Some evidence suggests
that LDPE+BP3 and LDPE+BaP induces genotoxicity over time. Overall results showed a tissue-
specific biomarkers response with gills being more affected by exposure to microplastics than
digestive gland and biomarkers alterations apparently more related to the toxicity of adsorbed

chemicals than to microplastics alone.
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Microplastics as vectors of organic contaminants in
the marine environment

Juan Bellas %7 1, Juan Antonio Campillo , Diego Rial , Soledad Garrido , Leticia
Vidal-Lifian , Victor M. Leén , Elena Chaves , Beatriz Fernandez , Marina Albentosa
1 Instituto Espaiiol de Oceanografia — Spain

One of the most concerning aspects of microplastics (MP) in marine habitats is that they might
act as vectors of pollutants to marine organisms, since hydrophobic organic contaminants (HOCs)
with low water solubility tend to concentrate on the surface of these particles. In a similar way,
HOC:s have also a high affinity for particulate organic matter, such as microalgae cells. Both MP and
microalgae may also release these compounds, acting as vectors of pollu- tants to marine organisms.
HOC:s bioaccumulation and associated toxicological effects might be dependent on the nature of the
particle through which the chemical is transported. IEO activities in the EPHEMARE project

included:

WP1: MP were loaded with organic pollutants: chlorpyrifos (CPF) oxybenzone (BP3), fluoran-
thene (FLUO) and phenanthrene (PHE). A high density polyethylene powder of small particle size,
close to the size of the microalgae (ca. 8 pm), was selected. The partition of the pollutants between

the particulate and aqueous phases was evaluated.

WP2: MP uptake and elimination were studied using mussels as a filter-feeder model organism.
Kinetics were studied with virgin MP and with MP loaded with CPF. The affinity of CPF for MP
was compared with another adsorption surface present in the water column: phytoplankton. The

accumulation of CPF in mussel tissues was carried out with both types of particles.

WP3: The toxicity assessment of virgin and loaded MP at the organism level was performed
using embryos and larvae of sea-urchins and mussels, and with microalgae. Biological responses
were: the percentage of normal larvae (mussels), the larval growth (sea-urchin) and the growth rates

(microalgae), with respect to controls.

WP4: The toxicity of MPs loaded with CPF was evaluated using a battery of biomarkers that
comprise different levels of organization: individual (Scope for Growth, SFG), cell (immune re-

sponse) and metabolism (oxidative stress and acetylcholinesterase).
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Plastics debris as organic pollutants vector between
littoral areas and the sea

Victor M. Leo6n = 1, Inés Garcia-Agiiera 1, Viceng Molt6 1, Verénica Fernandez-
Gonzalez 2, Jose M. Andrade 2, Soledad Muniategui-Lorenzo 2, Juan A. Campillo 1

1 Instituto Espaiiol de Oceanografia — Centro Oceanogrdfico de Murcia, Apdo. 22, C/ Varadero 1, 30740 San Pedro del
Pinatar, Murcia (Spain)., Spain 2 Instituto Universitario de Medio Ambiente (Universidade da Coruiia) — Grupo de
Quimica Analitica Aplicada, Instituto Universitario de Medio Ambiente (IUMA), Centro de Investigaciones Cientificas
Avanzadas (CICA), Departamento de Quimica Analitica, Facultade de Ciencias, Universidade da Corufia, Campus A
Corufia, E-15071, A Corufia, Spain., Spain

Plastics act as passive samplers in the environment, accumulating hydrophobic organic con-
taminants which are present in the surrounding compartments (air, water, soil, seawater, etc.). Then
plastic polymers concentrate hydrophobic organic contaminants by sorption or specific in-
teractions, which can be transported to other systems such as the marine environment through direct
discharges and transport from coastal areas (air, rivers, etc) or from sea to beaches. In this study
plastic debris not previously immersed in seawater were sampled in the surrounding area of a
Mediterranean lagoon in order to determine the concentration of 91 persistent and emerging organic
contaminants (PAHs, current-use pesticides CUPs, personal care products- PCPs and plastic
additives). Their desorption was characterized for the first 24 h from different polymers to seawater
and the remaining content of these contaminants was also extracted by ultrasonic extraction with
methanol. A significant fraction of sorbed contaminants in polymers was desorbed in the first 24 h,
particularly for triazines and organophosphorus pesticides due to their lower hydrophobicity than
other considered analytes. The remaining contaminants con- tained in plastics can be also
transferred to seawater, sediments or biota. Additionaly plastic and microplastics were sampled from
3 Mediterranean beaches to evaluate their concentrations of organic contaminants and the transfer of
contaminants from sea to coastal areas. PAHs, CUPs and PCPs were found in the plastic extracts
from all studied areas and their concentrations were related to predominant anthropogenic activities
(touristic, agriculture, urban, etc). The most abundant contaminants in plastics were PAHs and PCPs
showing the relevance of trans- port, urban and touristic activities as pollutant sources in the three
studied coastal areas. The present study demonstrates plastics act as passive samplers in the
environment accumulating hydrophobic organic contaminants from air, seawater and particulate

matter and play a role as pollutant transport vector from continental areas to sea and viceversa.

Keywords: plastic debris, desorption, organic pollutants, seawater, contaminants of emerging con- cern, transfer
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Comparison of sorption capacity of persistent organic
pollutants (POPs) on plastic resin pellets from

different origins using a quick sorption method

Kaori Sakaguchi-Soder 1 1, Darya Kurdyukova 1, Franziska Kirchen 1, Michael
Gottschling 1, Albert Van Oyen 2, Liselotte Schebek 1

1 Institute IWAR, Technische Universitdt Darmstadt — Franziska-Braun-Str. 7, 64287 Darmstadt, Germany 2 CARAT
GmbH — Harderhook 20 46395 Bocholt, Germany

According to A European Strategy for Plastics in a Circular Economy, in 2015 the EU gen-
erated 26 million tons (Mt) of plastic post-consumer waste. 1.75 Mt of 7.8 Mt collected for
recycling was exported to China. China’s ban on waste import starting from 2018 forces EU to take
sustainable alternatives. Reduction/prevention of the use of synthetic plastic products will be the
must. It is likely that the use and the variety of biodegradable and recycled plastic materials is to be
increased. This shift in plastic waste management also requires the study to investigate sorption
behaviours of pollutants onto new plastic materials. Here we present a quick and reproducible
method to compare sorption capacity of persistent organic pollutants (POPs) on a variety of plastic
resin pellets from different origin. Resin pellets tested here were made from widely used synthetic

polymers, post-industry and post-consumer recycled products as well as biodegradable polymers.

The sorption test was conducted in water containing selected POPs with cosolvent (water: sol-
vent = 70:30, volumetric). Cosolvents selected were miscible in water, owns a vapour pressure
smaller than 60 hP and can dissolve selected POPs in mg/L range. Sorption capacities of the POPs
on pellets from different origins were compared by exposing a given mass of pellets in the mix-
solution containing the POPs with a fixed starting concentration, 1000 ig/L. In addition, partition
coeflicients of selected POPs between the solution and pellets from different origin were determined
by varying the initial POP concentrations in the mix-solution. The derived partition coefficients
were evaluated whether they can be used as predictors to derive partition coefficients of the POPs
between water and the polymers. TU Darmstadt and CARAT are participants of an EU project
"PLASTOX”, a consortium of a JPI Oceans’ Joint Action. TU Darmstadt is funded by BMBF.

Keywords: microplastics, resin pellets, quick sorption method, persistent organic pollutants, recycled, biodegradable
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Effects of Leachates from Weathered Microplastic in
Cell-Based Bioassays

Christoph Rummel:1, Beate Escher2, Oskar Sandblom3, Hans Peter Arp4, Merle
Plassmann3, Matthew Macleod3, and Annika Jahnke?2

1Department of Bioanalytical Ecotoxicology, Helmholtz Centre for Environmental Research - UFZ-DE-04318 Leipzig,
Germany, Germany 2 Department of Cell Toxicology, Helmholtz Centre for Environmental Research - UFZ — DE-
04318, 3 Leipzig, Germany, Germany 3 Department of Environmental Science and Analytical Chemistry (ACES) — SE-
11418 Stockholm, Sweden, 4 Department of Environmental Engineering, Norwegian Geotechnical Institute (NGI) —
NO-0806 Oslo, Norway, Norway

The toxicological effects of microplastic (MP) are often studied in the laboratory using pristine
particles, which may be of limited environmental relevance since plastic in the envi- ronment is
weathered by UV light irradiation, mechanical stress, salinity and other factors. We applied cell-
based bioassays to study the effects of chemical mixtures that leached from the most common
polymers in European commerce (largely additive-free, pre-production pellets of PE, PET, PP, PS)
and positive controls (e-waste and a new keyboard with high content of additives) after weathering
under intense UV light in artificial seawater. All test materials were processed with corresponding
dark controls. The chemicals in the seawater leachates were enriched by solid-phase extraction. The
concentrated aqueous leachates were then dosed into the bioassays, covering i) cytotoxicity; ii)
activation of metabolic enzymes via binding to the arylhydrocarbon receptor and the peroxisome
proliferator-activated recep- tor (PPARg); iii) specific, receptor-mediated effects (estrogenicity); and
iv) adaptive stress response (oxidative stress). Further, non-target analysis using LC-HRMS was
used for ten- tative identification of compounds liberated from the test material during weathering.
The positive controls showed high activity in all assays and thus provide a proof-of-concept that the
experimental setup can demonstrate effects of the chemicals liberated during weather- ing. Only
oxidative stress response was significantly higher in the leachates from the pre- production pellets
than the blank response for all polymers, while the other bioassays did not elicit significant
responses. In a few cases, the UV treatments showed higher effects than the corresponding dark
controls, e.g. PE in PPARg or PP for oxidative stress. Our results give insight into possible effects of

the mixtures of chemicals in leachates from weathered plastic.

Keywords: weathering, degradation, plastic, aquatic environment
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November 22nd
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Trace nanoplastic and microplastic fiber analysis in
wastewaters and activated sludge: synthesis and utility
of metal doped plastics

Denise Mitrano * 1, Anna Beltzung 2, Stefan Frehland 1, Michael Schmeidgruber 1,
Alberto Cingolani 3, Felix Schmidt 1

1 Swiss Federal Institute for Environmental Science and Technology [Diibendorf] — Uberlandstrasse ™ 133, 8600
Diibendorf, Switzerland 2 Institute for Chemical and Bioengineering — ETH Zentrum, Ramistrasse 101, 8092 Zurich,
Switzerland, Switzerland 3 Institute for Biomedical Engineering [ETH Zurich] — ETH Zurich Institute for Biomedical
Engineering ETZ F 95 Gloriastrasse 35 8092 Zurich SWITZERLAND, Switzerland

Research on particulate plastic and their distribution and effects in the environment has
intensified in recent years; but truly quantitative analysis has remained elusive in part due to
analytical difficulties. Synthesizing plastic materials with a metallic, chemically entrapped tracer
provides a robust way to more easily, accurately and quantitatively detect particulate plastic in
complex environmental and biological media. In this work, we synthesized a variety of particulate
plastics (nanoplastic particles, fibers) which encompass a suite of various sizes and dimensions,
surface morphologies (smooth, rough) and polymers (polystyrene, polyester). Each variant has an
embedded metallic fingerprint (Pd or In; approx. 0.5% metal/wt) which can be used to detect plastic
by analytical techniques for metals analysis, such as ICP-MS and TEM/EDX. This allows us to more
quantitatively and quickly assess plastic in complex matrices at particle number concentrations
orders of magnitude lower and (much) smaller particle sizes than is currently possible with other
analytical techniques. To highlight the utility of this approach, we investigated the attachment
efficiency of particulate plastic to sludge flocs (which occurs in < 30min) and determined plastic
removal in batch experiments representing the activated sludge process a municipal wastewater
treatment plant (WWTP). With a recovery rate of plastics over 95% in all experimental sets, we
found over 98% of plastics (both nanoplastic particles and microplastic fibers) in the sludge, with a
high correlation between TSS concentration and plastic concentration. Beyond the case study
specifically highlighted here, these metal laden plastics are suitable to study fate, transport, eco-

toxicity and interactions with organisms at trace concentrations. By using these materials, bench
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scale and pilot scale studies can be used as a bridge to understand the environmental processes that
dominate (particulate) plastic fate, transport and interactions with biota until analytical techniques to

measure native plastics at trace concentrations have matured.

*Speaker

Keywords: Nanoplastic, Textile Fiber, Microplastic Fiber, Wastewater Treatment Plant

A NOVEL MICROPLASTIC EXTRACTION
TECHNIQUE FOR THE DETECTION OF
MICROPLASTICS IN THE LIVER, BLOOD AND
FILLET OF EUROPEAN SEA BASS,
DICENTRARCHUS LABRAX

Sinem Zeytin *7 1, Gunnar Gerdts 1, Matthew Slater 1

1 Alfred Wegener Institute — Germany

There is a significant increase in plastic waste accumulation in marine systems. Microplastics
(MP) have been already detected in the muscular tissue or filet of mussels but are not yet
investigated in the case of more commercially significant fish species. Marine nutrients used for
human diets represent a particular problem, since MP is also absorbed by humans. Therefore, the
overall aim of this project was to develop a suitable method for the detection of MP in the tissue of
fish and to study the translocation of MP from the feed to the tissue of fish. This is the first time the
novel developed extraction method has been used in routine food monitoring. A 16- week controlled
feeding experiment with juvenile sea bass (Dicentrarchus labrax) was conducted with 120 fish per
tank in quadruplicate. Fish were fed ad libitum with a control diet (without MP additive) and a test
diet (with defined amount of fluorescent MP particles- ©~ 1-5 pm) under controlled conditions in a
recirculation system. Growth was monitored at experiment onset and termination. Liver, blood and
muscle tissues of fish (filet) were taken for maceration, digestion and subsequent determination of
MP content. Detection of MP in sea bass fillet from experiment will be detected with fluorescence
microscopy. In the case of commercial sea bass fillet: from wild and aquaculture product from
market, detection of MP will be carried out with FT-IR microscopy and Raman microscopy. Final
results are pending! But we expect that the extraction method being developed for the detection of
MP will be new to the industry, and can be implemented as a standardized method for MP detection

and quality control in commercial fisheries.
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New methodologies to collect and analyse micro-
debris ingested by loggerhead turtle (Caretta caretta).

Ana Liria - Loza %7 1,2, Patricia Ostiategui - Franciaf 1,2

1 ADS Biodiversidad (ADS Biodiversidad) — ADS Biodiversidad C/ Blas de Lezo no 55 1o0C CP 35118 Aguimes, Gran
Canaria, Spain 2 University of Las Palmas de Gran Canaria — Calle Juan de Quesada, 35001 Las Palmas de Gran
Canaria, Las Palmas, Spain

The European Project INDICIT had proposed sea turtles as marine debris indicator on the
European waters. One of the main objectives was to homogenize and standardize methodologies to
collect and analyse macro and micro-debris ingested by sea turtles, on dead and alive turtles. In
order to determinate microplastic ingestion by sea turtles, INDICIT project had standardised
methodologies for sampling, where the minimum debris size was established in 1mm to avoid
contamination. On dead turtles, necropsies were carried out and complete digestive track was
analysed by sections (oesophagus, stomach and intestine). Digestive content of each section were

collected and analysed.

For live animals, stranded turtles arrived to the recovery centres were sampled. Each turtle were
placed at individual tanks, feed with eviscerated food to avoid contamination, and water tank
sampled for one month. Faeces were filtered with Imm mesh sieve daily during the first ten days and

3 times per week up to one month after arriving date.

The new methodology developed by INDICIT consisted on filtering the digestive content ob-
tained from the necropsies, or the faeces filtered from individual tanks hosting live animals, through
2 sieves train (Smm and 1mm mesh) to separate macro and micro-debris samples. Micro-debris
sample were digested with H202 or KOH to eliminate organic material and obtain a clean sample
with only non-organic material. Preliminary results conducted on sea turtles (dead and alive)
stranded in Canary Islands showed 100% of microplastics occurrence, perhaps induced by the
greater accuracy of the new methodol- ogy. The 72-sieve method” could be tested on other taxa, to

verify if is an adequate methodology to analyse micro-plastic ingestion on biota.

Keywords: Turtles, Caretta caretta, Canary Islands
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Comparison of chemical extraction and microwave-
assisted digestion techniques for metal desorption
from plastic pellets by ICP-MS

Ana Rita M. Mendes * 1, Thomas K. Doyle 2, Liam Morrisonf 1

1 Earth and Ocean Sciences — School of Natural Sciences and Ryan Institute: Environmental, Marine and Energy
Research National University of Ireland, Galway, Ireland 2 School of Biological, Earth Environmental Sciences —
Environmental Research Institute, University College Cork, Ireland

Both primary and secondary microplastics contain chemical additives from their manufac-
turing process and are known to accumulate organic and inorganic contaminants, including metals,
from the surrounding environment. There is now evidence that the ingestion of these microplastics
by aquatic organisms can lead to increased exposure to contaminants that are po- tentially
transferred up the food chain. While previous studies have investigated the desorption of metallic
contaminants from polymers, no standardised extraction methodology exists in the literature and
therefore many different chemical extraction processes have been used. The aim of this study was to
evaluate five different chemical extraction methods and a microwave-assisted digestion technique
(commonly used in environmental analytical procedures) for the desorption of metals from virgin
plastic pellets in a laboratory-based study. Pellets of two virgin polymers, polyvinyl chloride (PVC)
and polyethylene (PE) where agitated for 100 hours in a known con- centration of metals and water
in LDPE bottles. Pellets where removed from the metal solution and individually placed in
eppendorfs and dried under a fume hood. Triplicate samples of the metal solution from the initial
and final exposure time where preserved with 19% HNO3. To determine if there was a transfer of
metals to the walls of the LDPE bottles, the bottles were agitated for 24 hours with 10% HNO3 and
samples where preserved for future analyses. Four desorption extractions where performed for 24
hours under agitation with 3 mL of 10% HNO3, 10% HCI, NH4OAc-EDTA and 20% Aqua regia. A
milli-Q extraction was also performed as a control. In all cases, triplicate samples were analysed. In
addition to the extractions, two digestions with 10 mL (8+2) of HNO3 + H202 and HNO3 + H2S0O4
was carried out to identify metal concentration in each pellet. Elemental concentrations were

determined using inductively coupled plasma mass spectrometry (ICP-MS).
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Fingerprinting of chemicals released from plastic
polymers by UV-light
Berit Gewert , Merle Plassmann 7 1, Oskar Sandblom , Matthew Macleod

1 Department of Environmental Science and Analytical Chemistry (ACES), Stockholm University — SE-11418
Stockholm, Sweden

Plastics in the marine environment are degraded to free chemicals due to radical reactions
initiated by sunlight. The goal of this study was twofold, first to identify chemicals released by
different plastic polymers under UV-light exposure and second to establish fingerprints of the
mixture of chemicals released by the plastics to identify different plastic polymers in unknown
samples. In the first part of this study we developed a ”weathering wheel” in which plastic particles
floating in water were exposed to UV-light (see graphical abstract). We exposed pre- production
pellets of PE, PP, PS and PET for five days, which corresponds to approximately 510 days of
sunlight exposure to European mean solar irradiance. The chemicals released into the water were
subsequently concentrated using solid phase extraction (Oasis HLB Plus, Waters) and analysed by
liquid chromatography coupled to high resolution mass spectrometry (LC-Orbitrap Q Exactive HF,
Thermo). By using non-target and suspect-screening methods we were able to identify homologues
series of low-molecular weight polymer fragments with oxidized end groups. 22 polymer
degradation products were identified at high levels of confidence, mostly dicarboxylic acids. In the
second part of this study, we mimicked environmental samples by exposing six different plastic
polymers (PE, PP, PS, PET, PU and PVC) to UV-light in the presence of sand and water. After
exposure, extraction and analysis not only the identified chemicals from the first part of this study
but also the full spectrum of detected peaks can be used to establish a “fingerprint” for each
polymer. We examine the hypothesis that these fingerprints can be used to identify the presence and

composition of mixtures of plastic polymers in unknown samples.

Keywords: weathering, UV, light, free chemicals, fingerprinting
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Inter-annual monitoring of microplastics in marine

intertidal sediments of the Firth of Forth

Mark G. J. Hartl %7 1, Zoé Lawrence 1, Andrew Deery 1, Julian Blumenrdder 1,
Pauline Sechet 1, Rachel Wood 1, Neil Mearns 1, Shanna Paterson 1, Mégane
Viguiaud 1, Holly Walker 1, Fergus Kinsley-Willis 1, J Decclan Mccreton 1

1 Centre for Marine Biodiversity Biotechnology — Heriot-Watt University Riccarton Edinburgh EH14 4AS UK, United
Kingdom

Microplastics (MP),defined as pieces of plastic < Smm are commonly found in the marine
environment and originate either from consumer care products and plastic production plants or from
the disintegration of larger pieces. MPs need to be monitored in order to evaluate the effectiveness
of Government initiatives to reduce plastic debris in the environment. The aim of the present study,
therefore, was to contribute to the development of a hitherto lacking quantitative long-term marine
MP database. We present the results of a three-year pilot project in the Firth of Forth, point to
innovations in sampling and contamination prevention, as well as the limitations. Sediment samples
were obtained in triplicate from intertidal sites in May2014, May & Sept2015, May & Sept2016,
2017 using glass bijoux tubes as miniature cores and sealed with metal screw caps, processed using
a density separation procedure and the polymer types determined using FT-IR spectroscopy.
Results: plastic particles (34-4,800 kg-1) and fibres (1,700-4,300 kg-1) along both shores of the
Firth of Forth. The number of Fibres was generally higher than particles, with no apparent pattern of
spatial distribution. Although a spike in MP particles was observed in Sept2015 and May2016, there
was no significant difference in MP particle concentrations between May 2014 and May 2017.
There was also no significant difference in MP fibre concentrations during the same three-year
period and no evidence of seasonal fluctuations. MP concentrations in intertidal sediments in the
Firth of Forth have remained stable. This is significant baseline information and will be instrumental
in assessing the effectiveness of Government policy regulating the use of particularly single-use
plastic products. However, in order to compare results between countries and laboratories, for the
purpose of gaining a more global insight into the microplastics contamination issue, more

standardized sampling and extraction procedures need to be developed.

Keywords: microplastic, fibres, particles, intertidal sediments, monitoring, baseline
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THE CONTRIBUTION OF AQUACULTURE
INDUSTRY IN THE GLOBAL MARINE
MICROPLASTICS POLLUTION: FIRST RECORD
OF LEVELS AND DISTRIBUTION IN COASTAL
SEDIMENTS COLLECTED NEAR A
PRODUCTION SITE IN THE SOUTH WEST OF
NORWAY

Alessio Gomiero * 1, Kjell Birger gys@d , Thorleifur Augustsson , Leon Moodley ,
Elisa Ravagnan , Maj Arnberg
1 NORCE — Norway

Plastic waste is of increasing concern in the aquatic environment. A large portion of the plastic
waste is produced onshore and reaches the marine environment, which is considered the main sink
of plastic debris. Floating plastic particles accumulate in pelagic habitats. However, due to the
biofilm formation they eventually sink and accumulate on the seafloor together with non-buoyant by
design plastic particles posing risk to the benthic communities. Aquaculture makes wide use of
durable plastics, which are used for tanks, fish cage collars, pond liners, netting, rope, and floats,
among other items. In the context of global plastic pollution of the oceans, aquaculture is a tiny
contributor, although estimation of the size of the contribution remains a knowledge gap and lost or
derelict gear from aquaculture can be a locally impor- tant contributor. In the present study, a
preliminary assessment of the occurrence, levels and chemical characterization of 6 type of
polymers in sediments near an aquaculture located in the Boknafjorden (Norway) is presented.
Plastic microparticles were extracted by flotation from 5 kg sediment samples, purified by a multi-
step combined enzymatic and mild oxidant reaction and finally analysed by sequentially visual
microscopic inspection and thermal desorption pyrol- ysis gas chromatography/mass spectrometry
(GCMS-pyr). Most of the detected polymers were identified as polypropylene, polyethylene,
polyvinylchloride followed bt polyethylene terephtha- late, polystyrene and polyamide. An attempt
to identify and quantify plastic based paints and antifouling agents was performed. Preliminary

results are presented
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Fast and manageable determination of the
microplastics in the sediment

Hana Fajkovic #{ 1, Frane Markovic 1, Anja Klaric
1 Department of Geology, Faculty of Science, University of Zagreb — Horvatovac 102a, 10 000 Zagreb, Croatia.

The main goal of this research was to obtain a method and approach for microplastics
determination in the sediment that would take care of possible density changes due to biofouling;
that could be used independently of the different upper size limit for microplastics; to have ease of
use so that it can be applied on the expedition ship and would be inexpensive. Separation of
microplastics from the sediment, based on the difference in densities is a well-known and adopted
approach, due to a nominally lower density of microplastics than the density of sediment. The
novelty of the proposed approach is the use of sodium polytungstate or SPT (Na6[H2W12040]), a
non-toxic compound used as a heavy liquid for gravity separation. Due to its very high solubility in
water, different density can be achieved, from 1.01 g/cm3 to 3.10 g/cm3. Prior to separation
procedure, samples should be treated with H202 (30%) to remove organic matter and with HCI
(10%) to remove carbonate particles. These steps are important because shells of some organisms
and similar hollow objects remain in the lighter fraction and affect a determination of microplastics
later on. A sample prepared in this way is then separated in the SPT solution (density 1.60 g/cm3).
Microplastics particles float on top of the SPT solution and the remaining sediment sinks to the
bottom. A solution is then frozen and the light fraction is easily separated. Extracted microplastics
should be washed, dried and weighted, to calculate its amount in the sample. Final determination of
extracted particles and verification of the type of microplastics is done by Fourier transform infrared
spectroscopy (FTIR). A determination could be done by some other methods but proposed one has
an advantage when a small amount of microplastics particles is extracted, e.g. 1 mg, by making KBr

pellets.

Keywords: Microplastics, Sediment, SPT, FT, IR
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Sediment trapping — A method for monitoring
microplastic litter influx in aquatic sediments

Saija Saarnix 1, Samuel Hartikainen { 2,3, Maarit Kalliokoski 1,4, Senja Meronen 1,
Arto Koistinen 2, Sirpa Perédniemi 3, Jouko Vepsilidinen 3

1 Department of Geography and Geology, University of Turku — 20014 University of Turku, Finland 2 SIB labs,
University of Eastern Finland — Kuopio, Finland 3 the School of Pharmacy, University of Eastern Finland — Kuopio,
Finland 4 Institute of Earth Sciences, University of Iceland — Reykjavik, Iceland

Microplastic litter has been reported from wide range of aquatic environments. Concen- trations
of up to thousands of particles per one kilogram of sediment have been reported from marine beach
sediments as well as from lacustrine littoral sediments. Due to a lack of chronolog- ical control,
previous studies do not enable evaluation of the influx rate of microplastic pollution, which is a
crucial aspect for environmental monitoring. In order to confirm and compare the feasibility and
efficiency of different environmental conservation methods applied in order to reduce microplastic
contamination in aquatic environments, an accurate method for monitoring the pre-conservation
influx as well as the changing influx during and after the acts of conserva- tion, is needed. A
sediment trap method is widely applied in aquatic sedimentary studies in order to understand
sedimentation processes in a certain environment. We have used a near-bottom sediment trap
method in Lake Haukivesi, central Finland, for measuring and quantifying the microplastic influx
rate during one year. Near-bottom sediment traps with two collector tubes and known surface area,
fixed one meter from the lake floor, collect all particles that are about to accumulate on the lake
floor. Controlled temporal interval of trap maintenance enables calcula- tion and determination of
local microplastic influx rate i.e. number of accumulating particles per time per surface area.
Combined with heavy liquid separation technique, a method commonly applied for microfossil
separation from sedimentary material, and FTIR technique, sediment trapping shows promising
results. Near-bottom sediment trapping can be used for long term monitoring in order to gain a
deeper understanding of the microplastic sedimentation processes and for supervising that the

defined target conditions are met.
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The First Occurrence, Spatial Distribution and
Characteristics of Microplastic Particles in Sediments
from Banten Bay, Indonesia: Potential Impact for
Benthic-Pelagic Coupling Food Web

Dede Falahudin = 1, Deny Yogaswara 1, Ita Wulandari 1, Muhammad Reza Cordova 1

1 Research Center for Oceanography, Indonesian Institute of Sciences — JI. Pasir Putih 1, Ancol Timur, Jakarta,
Indonesia, Indonesia

Microplastics (MPs) are recognized as an emerging issue worldwide, which includes Indone-
sia. Due to limited information regarding the data of microplastic pollution in Indonesian water, We
conducted an initial investigation on the occurrence, spatial distribution, identification and potential
ecological impact of MPs in the sediments from different locations in Banten Bay, a shallow and
semi-enclosed bay located at the northwest coast of Java, Indonesia. The bay is under very high
population pressure due to increasing coastal development in recent decade. This study showed that
microplastic pollution is prevalent in Banten Bay, where all sediments from 25 stations contained
microplastics of various size and shape. The most common shape and size were foams (38% of
observed microplastics), and more than 50% were in size range between 500 and 1000pm. The
mean concentration of MPs recovered in the sediment samples was 267 + 98 particles/kg dw
sediment. The particles were found to be more highly distributed in sta- tions with fine sediment
grain size and located near the river mouth of the island than offshore, which suggest the impact of
present MPs in sediment might be harmful to benthic community and potentially increase the
magnitude into pelagic community through benthic-pelagic food web system. Moreover, the river

effluent is suggested as a pathway for plastic pollution to the Banten Bay.

Keywords: Microplastics, Banten Bay, Benthic, Sediment, Floation methods
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Combining hydrodynamic modelling-based sampling
with FPA-pFTIR-Imaging automated analysis: first
evidence of microplastic pollution in the sediments of
the Limfjord (Denmark)

Alvise Vianello * 1, Thomas Ruby Bentzen 1, Amelia Reimer Borregaard 1, Jes
Vollertsen 1

1 Aalborg University, Department of Civil Engineering, Division of Water and Environment — Thomas Manns Vej 23,
9220 Aalborg @st, Denmark
Microplastic (MP) pollution affects almost the totality of the water bodies, including tran-
sitional environments such as lagoons, salt marshes, and estuarine areas. In order to improve the
knowledge on MP contamination in the Scandinavian Region, we conducted the first MP sediment
monitoring survey of the Limfjord (North Jutland - Denmark), the largest Danish estuarine area
(1500 km?2). Its average depth is 4.9 m, with a freshwater average inflow of 2.7 km3 y-1 and a net
flow of 6.8 km3 y-1 passing from west to east due to the wind and tidal impacts. The total
catchment area (7600 km2 - 70% agriculture, 5% urban areas, 20% wood- lands) includes Aalborg (
~ 130000 inhabitants) and other smaller cities, harbors and shellfish farms along the shores (all
potential MP sources). The sampling locations were selected taking into account the
hydrodynamical conditions and considering the bed shear stress induced by the currents as the main
parameter for sedimentation, erosion, and resuspension of materials. The shear stress was modeled
with a calibrated non-steady hydrodynamic model (MIKE3FM), including both effects of time-
varying boundary conditions, stratified conditions due to salin- ity gradients and wave-induced
currents based on a spectral wave calculation. Sampling was hence conducted in areas with low bed
shear stresses, where the light material is expected to settle (minor re-suspension). Moreover,
sampling was conducted both up and downstream of the major city (Aalborg), WWTPs and riverine
inputs. Samples were collected with a Van Veen grab, processed by flotation (ZnCI2) and multi-step
sample clean-up (enzymatic treatment, cat- alyzed H202 oxidation), then analyzed by FPA-pFTIR-
Imaging spectroscopy/MP auto-analysis (MPhunter). Preliminary results showed a diffused MP
contamination (77 - 270 part. g-1), with the highest level measured close to Aalborg. The polymer
composition showed mainly polyester (35%), polypropylene (13%), nylon (11%), acrylic paints
(11%), PVC (9%), polyethylene (5%) and alkyd paints (4%).

Keywords: Modelling, FPA pFTIR Imaging, Microplastic, Sediment, Limfjord
*Speaker

Page 180



MICRO 2018, Fate and Impact of Microplastics: Knowledge, Actions and Solutions. Lanzarote, 19-23 November 2018.

November 22nd — Panel 16.1: 10h30' - 12h30'
(AGH), Panel chaired by Francois Galgani.

Microplastics in the deep: an assessment from the
Rockall Trough, Northeast Atlantic Ocean

Winnie Courtene-Jones * 1, Brian Quinn 2, Stefan F. Gary 1, Bhavani
Narayanaswamy 1

1 Scottish Association for Marine Science — Oban, Argyll, PA37 1QA, United Kingdom 2 University of the West of
Scotland — Paisley campus University of the West of Scotland PAI 2BE, United Kingdom

Microplastics, small pieces of plastic < 5 mm in diameter, are found extensively in the nat- ural
environment and present numerous ecological threats. While the ultimate fate of marine
microplastics are not well known, it is hypothesized that the deep sea is the final sink for this an-
thropogenic contaminant. Here we present a quantification and characterisation of microplastics
ingested by three benthic macroinvertebrates (Ophiomusium lymani, Hymenaster pellucidus and
Colus jeffreysianus) and in adjacent water, > 2200 m deep, in the Rockall Trough, Northeast
Atlantic Ocean. Despite the relative remoteness of this location, microplastics were identified in
deep-sea water at a concentration of 70.8 particles m-3, comparable to that in surface waters. All of
these parti- cles were monofilament fibres and the majority were identified as polyester. Of the
invertebrates examined (n = 66) 48 % had ingested microplastics with quantities enumerated
comparable to coastal species. Both monofilament fibres and fragments were present however fibres
were most numerous (87 %). A total of nine different polymer types were identified, with polyester
again being the most abundant, and of note was the presence of the buoyant polymer polyethylene.
Significant interspecific differences were evident, but microplastic abundance was not found to
relate to organism feeding mode nor organism mass. The isolated microplastics were visually highly
degraded; surface areas, calculated using photogrammetric methods found the surface areas of
deep-sea microplastics to be more than double that of pristine particles. Future work will examine
microplastics within the sediment, thus assessing quantities in each environmental ‘reservoir’ and
the potential for microplastic sequestration by one of the largest global ecosystems. Additionally,
microplastic abundance will be examined over an invertebrate time-series sampled from this

permanent monitoring site to examine long-term temporal trends.

Keywords: deep sea, ingestion, long term fate, benthic
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The imprint of microplastics from textiles in southern

European deep seas

Anna Sanchez-Vidal % 1, Richard C. Thompson 2, Miquel Canals 1, William P. De
Haan 1

1 GRC Geoci'encies Marines, Universitat de Barcelona — Spain 2 Marine Biology and Ecology Research Centre,
Plymouth University — United Kingdom

Microfibers are among the most prevalent type of microplastics observed in the marine
environment. They are mostly shed from synthetic textiles during production or washing, and may
be entering the ocean via wastewaters and atmospheric fallout. Microfibers have been found in
surface waters, sea ice, and in coastal and deep water sediments. The recent discovery of microfibre
ingestion by deep-sea organisms in a natural setting has underlined the need to quantify of this
human waste in the deep marine environment. Here we present new data on the distribution of
plastic microfibers after a widespread survey of seabed sediments in southern European seas
including the northeast Atlantic Ocean (Cantabrian Sea), the Mediterranean Sea (Alboran Sea,
Catalan Sea, Cretan Sea and Levantine Sea) and the Black Sea at depths from 42 m at the
continental shelf to 3,500 m in the abyssal plain. Such a wide depth range allowed investigating
patterns of microfibers distribution along the coastal-deep sea continuum and understand their long-
range transport. We report abundances of 10-70 microfibers in 50 ml of sediment, including both
natural and regenerated cellulose, and synthetic plastic (polyester, acrylic, polyamide, polyethylene,
and polypropylene) fibers. Following a shelf-slope-deep basin continuum approach, it would appear
that coastal seas retain around 33% of the sea floor microfibers, but greater quantities of the fibres
are exported to the open sea, where they accumulate in sediments. Submarine canyons act as
preferential conduits for downslope transport of microfibers, with 29% of the seafloor microfibers
compared to 18% found on the open slope. Around 20% of the microfibres found had accumulated
in the deep open sea beyond 2000m of water depth. The persistent nature of microfibers
accumulated in the remote deep sea makes evident the need to design effective management

strategies for reducing emissions to the environment.
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Microplastic occurrence and distribution from

discharge points to deep basins in an urban model
fjord
Marte Haave * 1, Claudia Lorenzf 2, Sebastian Primpke: 2, Gunnar Gerdts§ 3

1 Uni Research Environment — Uni Research, P.O.B 7810, 5020 Bergen, Norway 2 Alfred Wegener Institute Helmholtz
Centre for polar and marine research - AWI (AWI) — Biologische Anstalt Helgoland Kurpromenade 201 27498
Helgoland, Germany 3 Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research — 24798 Helgoland,
Germany

Urban harbors are expected to be highly contaminated by microplastics from anthropogenic
activities, wastewater, run-off and maritime traffic. Knowledge about relevant microplastic con-
centrations is vital for risk assessments, but the concentration ranges in marine environments are
largely unknown. Uni Research has done marine monitoring since the 70’s in the fjords around
Bergen. The in-depth knowledge about abiotic and biotic factors in the fjord system makes it ideal
for investigating levels of marine microplastics from urban sources. This study used sediment from
discharge points to deep sedimentation sites in the Byfjorden in Bergen, Norway and extracted
microplastic particles by density separation with Zinc Chloride in a Microplastic Sediment
Separator. Polymers and particles (> 10 im) were identified using Fourier Transform Infrared
Spectroscopy at the Biologische Anstalt Helgoland of the Alfred Wegener Institute. The highest
200000 kg-1 dry sediment at the discharge site

number of plastic particles (10-500 im) was
(KVR1). Distribution and deposition at stations~ 320 m deep, followed expected patterns for organic
deposits. The number of particles at deposition sites varied from 12000 to 71000 kg-1 dry sediment.
20 different polymer types were found in total, and 97% of the total particles were smaller than 100
im. The study demonstrates the capability to isolate, identify and quantify microplastic particles
from sediments, and to differentiate particles into size classes between 10-500 im. Particles > 500
im did not give a representative picture of the particle composition. Polyurethane resins (acrylates)
dominated small particles and polyamide fibers were most frequent among the larger particles. This
study is the first to report concentrations of identified plastic particles from a Norwegian fjord, down
to sizes below the limit of visual identification. The results provides a baseline for comparison for
future investigations. Acknowledgement: The authors thank RFFVest for funding through pre-
project REFV#258890, project owner Bergen Kommune, and participating colleagues.
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The role of bioturbation in distributing secondary

microplastics in soft marine sediments
Pinja Nakki = 1,2, Outi Setild 1, Maiju Lehtiniemi 1

1 Finnish Environment Institute, Marine Research Centre — Mechelininkatu 34a, FI-00251 Helsinki, Finland 2
Tvdrminne Zoological Station, University of Helsinki — J.A. Palménin tie 260, FI-10900 Hanko, Finland

Recent studies around the world show that high concentrations of microplastics are accu-
mulating to seafloors. When deposited to the sediment surface, these particles may eventually get
suspended back to the water column, buried under constantly settling new material, or transported
deeper within the sediment column by bioturbation caused by benthic animal ac- tivities, such as
feeding and burrowing. We studied the role of bioturbation in redistributing secondary microplastics
from the sediment surface to deeper layers of sediment, and vice versa, from different sediment
layers towards the sediment surface. These two mesocosm experiments were conducted with
environmentally relevant concentrations of secondary microplastic frag- ments, which represented
different materials (nylon and acrylonitrile butadiene styrene) and sizes (from 100 im to > 500 im).
Common benthic macroinvertebrates in the northern Baltic Sea (clam Limecola balthica, polychaete
Marenzelleria spp., amphipod Monoporeia affinis) were used as bioturbators. Our results show that
bioturbation plays an important role in transport- ing microplastics deeper in the sediment column,
but does not markedly promote the return of buried microplastics to the sediment surface. Hence,
the net transport of microplastics in the northern Baltic Sea sediments appears to be downwards,
further supporting the idea of seafloors being the final sinks for microplastics. L. balthica was the
only species ingesting microplastics in both studies, and the probability of ingestion seemed to
decrease with the increasing sediment depth indicating that the burial of microplastics can lower the

exposure to species feeding on the sediment surface.

Keywords: seafloor, secondary microplastic, bioturbation, Baltic Sea, invertebrate, ingestion
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Assessing the overlap between plastics in seafloor
habitats and ingested in species

Carme Alomar *7 1, Beatriz Guijarro , Salud Deudero

1 Instituto Espafiol de Oceanografia - Centro Oceanografico de Baleares — Spain

Microplastic ingestion has already been identified in fish and shark species around the
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Mediterranean Sea (Fossi et al., 2018). More specifically, demersal species such as Galeus melas-
tomus and Mullus surmuletus have been recorded to ingest microplastics with an occurrence
varying between 17% and 27% (Alomar et al., 2017a,b). At a regional and local scale, some marine
species have been proposed as bioindicators of marine litter contamination (Fossi et al., 2018). To
study spatial trends of seafloor plastic as well as its impact on marine biota, integrated data from
both ingestion occurrence in species and presence of plastic in habitats should be considered. In this
sense a spatial overlap between seafloor plastic and plastic inges- tion in marine organisms has been
calculated for different depths around the Balearic Islands. A total of 44 experimental scientific
bottom trawl hauls were carried out during spring. For each haul, plastic was quantified and a total
of 54 species corresponding to the same bottom trawl hauls were analyzed for plastic ingestion.
Natural factors such as submarine geomorphol- ogy, geographical settings and bathymetric
stratification varied according to study areas as well as abiotic factors (fishing intensity, maritime
traffic). Preliminary results showed that plastic abundance was higher in the west of the Balearic
Islands and that areas exposed to higher anthropogenic activities, such as fishing, do reflect a higher
overlap between seafloor plastics and ingestion occurrence in species (Figure 1). In addition, depths
between 200 and 500 m had highest quantities of plastics which might have important ecological
implications for key species living at these depths. Results from this study allow detecting species
and habitats (mud, sand, maérl, rhodophytes, crinoids) more exposed and vulnerable to marine litter

pollution.

Keywords: macroplastics, seafloor, species, ingestion
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Current data does not confirm that deep sea sediments
are the final sink for all microplastics. A meta-
analysis.

Gabriel Erni Cassola = 1
1 University of Warwick [Coventry] — Coventry CV4 7AL, United Kingdom

Plastics pollute marine environments at a global scale and occur in a wide range of sizes, mainly
in the form of microplastics. In the ocean, abiotic degradation is limited and biodegra- dation is not
likely to occur at significant rates, leading to the accumulation of this persistent pollutant. Despite
growing plastic production and discharge into the environment, researchers have struggled to detect

the predicted increases of marine plastic debris in sea surfaces, which has sparked discussions about
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“missing plastics” and final sinks. The sinking of microplastics and eventual deposition into subtidal
and deep-sea sediments has been hypothesized as a po- tential mechanism for plastic removal from
sea surfaces. Here we show that this hypothesis was not confirmed after comparing the relative
abundance of common polymer types from published surveys of different sampling locations. We
found that, while intertidal and shallow subtidal areas (median depth 17.25 m) harbored similar
proportions of synthetic polymer types, open oceans showed a clear segregation of plastics through
the water column (i.e.surface, water col- umn and deep-sea sediments). Polyethylene and
polypropylene, both buoyant polymers (i.e.less dense than seawater) and among the most commonly
manufactured plastic materials, dominated sea surface samples but decreased in abundance in the
water column and were almost absent in deep-sea sediments, suggesting that deep ocean sediments
are not the sink for these poly- mers. Despite the necessity to harmonize sampling and analytical
methods, this meta-analysis demonstrates that microplastics segregate between sampling areas
depending on the density of the polymeric material, and further research is required in order to
determine the ultimate fate of two of the most abundant and recalcitrant synthetic polymers that

pollute our oceans.

Keywords: microplastic, sinks, fate, distribution
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Goteborg, Sweden

There is a huge discrepancy between the amount of plastics known to be introduced to the
oceans and what can be accounted for in the water column. It is generally thought that most of the
lacking plastics end up in marine sediments. It is therefore critical to clarify whether and how
sediment-dwelling organisms are affected by plastics in sediment. Such assessment need to take into
account modes of feeding and the life history of inbenthic organisms. This presentation will review
existing knowledge including recent studies with a subsurface deposit- feeding bivalve, Ennucula
tenuis, and a surface deposit feeder, Abra nitida. the available data suggest that particle densities

currently found in coastal areas may affect the health of inbenthic organisms.

Keywords: marine sediment, microplastics, energy allocation, feeding mode. *Speaker
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Tracing microplastics in aquatic environments based

on sediment analogies

Kristina Enders 1 1, Andrea Kéappler 2, Oliver Biniasch 3, Nicole Stollberg 1, Dieter
Fischer 2, Klaus-Jochen Eichhorn 2, Falk Pollehne 1, Sonja Oberbeckmann 1,
Matthias Labrenz 1

1 Leibniz Institute for Baltic Sea Research Warnemiinde (IOW) — Seestrafse 15, 18119 Rostock, Germany 2 Leibniz
Institute for Polymer Research Dresden (IPF) — Hohe Str. 6, 01069 Dresden, Germany 3 Leibniz Institute for
Agricultural Engineering and Bioeconomy (ATB) — Max-Eyth-Allee 100, 14469 Potsdam, Germany

Current projections of microplastics (MP) dispersal and deposition are subject to large in-
accuracies. The mismatch between predicted and recovered MP numbers and with that the plastic’s
physical fate in the aquatic environment, has not yet been solved. We demonstrate the existence of
analogies in distribution pattern between specific MP types and natural sediment composition, both
being similarly influenced by hydrodynamic forcing. This study quantified and spectroscopically
identified MP (> 500 im) in sediments of the Warnow estuary (southern Baltic Sea) and correlated
MP distribution to hydrodynamic pa- rameters and the effect of local sources. Significant
correlations between specific sediment grain size classes and MP fractions were found, implying
that MP distribution patterns can be largely deduced from simple sedimentological data, building
upon the large knowledge reservoir of sed- iment transport mechanisms. Median grain size was the
most accurate proxy obtained for high-density MP (r=-0.9, p< 0.001). Low-density particulate
polymers showed a more complex distribution behaviour and require further research. The MP-
sediment relationship in transport deposition behaviour exhibited an offset in size by averagely one
order of magnitude, equating density differences with size. Based on sediment trap efficiencies the
studied estuary potentially constitutes a permanent geographic sink to a substantial fraction of MP.
Comparing comple- mentary data from other studies revealed an influence of spatio-temporal
connectivity of the system studied on the measure of fit. Spatial occurrences of type-specific MP
were related to their corresponding place of emittance and served as a local source indicator; a
waste water treatment plant and harbours, were identified. The importance of granulometric
normalisation to eliminate hydrodynamic variabilities is high- lighted, so that anthropogenic
influences, over space and time can be determined. Thus, a close look at sediment distribution maps
is of importance prior to sampling and during data interpretation when assessing an area’s MP

pollution level.

Keywords: sediment grain size, proxy analysis, normalisation, microplastic trap efficiency, source backtracking, FTIR &
Raman microspectroscopy, plastic cycle, anthropocene
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November 22nd — Panel 16.2: 10h30' - 12h30'
(AGH), Panel chaired by TBD

A holistic approach to address plastic pollution on a

local scale - The Roskilde Fjord case
Kristian Syberg * 1, Claudia Sickf 2, Jakob Strandi 3

1 Roskilde University — Universitetsvej 1, 4000 Roskilde,, Denmark 2 Plastic Change — Denmark 3 Aarhus University
[Aarhus] — Nordre Ringgade 1 DK-8000 Aarhus C, Denmark

Plastic pollution largely stems from peoples everyday use of plastic. This implies that even
though the pollution has a magnitude where is can be characterized as a global problem, the main
sources are found locally. Local solution can therefore play a dominant role in our efforts to change
the current consumption patterns towards more sustainable use of plastic and thus reduce the
environmental impact of plastic pollution. In the 3-year project presented here, we addressed local
plastic pollution with a holistic and interdisciplinary approach in semi-closed estuarine water body —
Roskilde Fjord, Denmark. The aim of the project was to characterize the magnitude, composition
and impact of plastic pollution in the fjord along with dominant exposure routes to the water body.
The project furthermore worked with local stakeholders, including citizens, authorities and
wastewater treatment plants with the aim of identifying suitable solutions to the plastic pollution.
The interdisciplinary approach, drawing upon science, social science and humanities generated a
comprehensive understanding of pollution patterns and potential impacts and furthermore initiated
different mitigation processes such a citizen science activities, political attention and enhanced focus

on point sources.
Keywords: Plastic pollution, citizen science, ecological impact, point sources, vector effects
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University Freshmen’s Conceptions about
Microplastics in Aquatic Ecosystems
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Individual conceptions about a selected topic may originate in classroom learning or daily
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experiences, such as interactions with news and media. Consequently, individual ideas may not
follow scientifically correctness or even may be flawed. The latter situation are also referred to as
alternative or intuitive conceptions (Calik & Ayas 2005). The knowledge concerning alternative
conceptions of any teaching purpose is relevant in order to specifically promote the intended aspects
of lessons or modules (e.g. Franke & Bogner 2011; Franke & Bogner 2013; Fremerey, Liefldnder,
Bogner 2014; Schmid & Bogner, 2018). Currently, the topic of microplastics is a frequent issue in
the general public. Almost on a daily basis new contributions feed discussions. Thus, a solid
knowledge about conceptions would help to clarify fine-tune efforts for module plans and that is
why we applied a first survey about conceptions. Respondents were freshmen who successfully has
passed secondary schools (age 19-20 years). They were asked to explain the term microplastic, to
describe its origin and to label potential sources in households as well as to indicate its occurrence
in aquatic ecosystems. Finally, the respondents should assess the potential danger of microplastics.
This study is part of the three-year BMBF-project PLAWES which monitors microplastic con-
tamination in a broad scientific approach at the model region Weser - Wattenmeer National Park
(Germany). One specific work package concentrates on the issue of communication: a) to record
and categorize conceptions of pupils and adolescents; b) to incorporate the extracted concep- tion
architecture into teaching efforts as well as to develop exemplarily appropriate educations modules.
Finally, c) to feed a teaching-learning internet portal mainly for science teacher but also make it
available to the general public. Our presentation demonstrate first results mainly to a) and b) which

currently are in depth analyzed.
Keywords: conception, adolescents, scientifically correct. intuitive conceptions
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Towards a plastic free Island in 2020
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Following the launching in 2014 of the campaign: ”"No Plastic, a Small Gesture is in Our
Hands”, around 1 million plastic bottles were collected in Principe Island UNESCO Biosphere
Reserve (Democratic Republic of S™ ao Tomé & Principe, Gulf of Guinea) and exchanged by
reusable Biosphere Bottles. Awareness and capacitation in schools and communities lead to a
significant engagement and impact with the delivery of 7000 Biosphere bottles, within a population

ac- counting to 8.000 inhabitants, during the 3 years of the Water & Recycle Project. The collected
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plastic was compacted and exported for recycling and/or valorisation in Portugal. The Water &
Recycle Change is an initiative promoted by Principe Island UNESCO Biosphere Reserve as the
result of a partnership between the Regional Government of Principe Autonomous Region,
UNESCO’s MAN and Biosphere Programme, The Spanish Ministry of Agriculture, Food and
Environment and the HBD Group.

Within the Scientific Expedition BioPrincipe 2016, aiming to assess and mapping marine and
coastal habitats and biodiversity of Principe Island, microplastic surveys were conducted on the

beaches of Principe Island, providing a first assessment of its contents in sediments.

In 2016 the project evolved towards a more comprehensive integration of waste management,

leading to the introduction of glass recycling and compost production.

Next steps will include legislation that will be produced by the Regional Government and Parlia-
ment with arrangements to eradicate the introduction of one-time use plastic in Principe Island

leading to the major goal to bring Principe as a ”plastic free” island by 2020.
Keywords: biosphere reserves, Principe Island, plastic free island, UNESCO
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Expanded polystyrene (EPS) products entail great risks for marine environment, and the
common presence on EU Atlantic coasts is an issue that needs to be addressed. Large amounts of
objects derived from this material can be found on beaches, as small plastic/polystyrene pieces
constitute 30% of total items, according to OSPAR beach monitoring surveys. EPS composition
greatly contributes for the problem at hand since its weight/volume ratio is very small and the
product itself is non-biodegradable, thus it easily fragments into microplastics that persist in the
marine environment. Considering these, OceanWise project aims to develop a set of long-term
measures to ad- dress the impacts of EPS products in the North-East Atlantic Ocean. It is intended
to generate new and best practices within sectors using, manufacturing or recycling EPS, supported
by resource-efficiency, participatory methods and Circular Economy principles. To prosecute these
objectives, a consortium composed of 13 partners from 5 European countries (Portugal, Spain,

Ireland, France and United Kingdom) was created, uniting national governmental agencies re-
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sponsibl