CleanAtlantic

Tackling marine litter in the Atlantic Area

Monitoring and Data Management

Partners: IFREMER, IEO, CEDRE, ARDITI, CEFAS,
INTECMAR, DRGM, DROTA
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G Monitoring and Data Management

The aim of this Workpackage is to :

 Reinforce and support harmonized monitoring of Marine Litter in the framework of the
Marine Strategy Framework Directive .

» Designing software/database and applications for managing Marine Litter dataset and
their interoperability with International Database (DATRAS/ICES, OSPAR beach/ MCS,

EMODnet)
» Developping new tools & new protocols for manitoring

» Bringing insight into the environmental impacts of cigarette butts & cotton buds and
Marine Litter as Non Indigenous Species vector

Results expected
v' DB interfaces and apps
v Improvement of monitoring MSFD indicators & monitoring strategy for ingestion &
entanglement
v Study of harm caused by cotton buds & cigarette butts
v Study on marlne Iltter as Non Ind|genous speC|es Dbl =
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Design software & Database
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Design software & Database

>

PostgreSQL
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Design software & Database

>

PostgreSQL
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= Design software & Database
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= — esign software & Database
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= Design software & Database
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= Design software & Database
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Develop APPs
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Develop APPs - Seafloor Litter

Welcome to the Cefas Seafloor Marine Litter

Improved data entry

e Electronic
Instant transfer to database,
Reduced paper logs
Standardised entry and outputs.

>
O
ge
o

e Android
 Development ongoing
e Tested onboard RV Cefas Endeavour

during recent fisheries survey (March
2019).

New Station Review
Entry Stations
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Develop APPs - Seafloor Litter

First look:
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Develop APPs — Hotspots coastline

APP Mobile: The app allows the survey of hotspots along the coastline & Acmulo; Pldsticos

To be used by restricted users (password)

Flexible in its scale of surveys (Segments of the shoreline predefined)

Geolocated information
Collected data stored in a postGIS DB
Possibility of adding photos and comments

Compatible with Android 5.x devices or higher

Workshop - Advances in tackling marine litter issues ((l’.!ntE.E!_n E_f‘
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Develop APPs — Hotspots coastline

Digitization of the methodology (Tablets, Smartphone)
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Boat Users
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Develop APPs — Floating Litter

REPORTING
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APP Development

APP has been further

developed with classification
and report ready to use;

(iPhone 6 Simulator)

Still requires imagery to have

geotags

[T

Back

Category
Subcategory
D5PAR Code
LIMER Code
Date

Time

Workshop - Advances in tackling marine litter issues
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Report
Processed/worked wood
Pallels
Crates

Wood boarcs
Beams [ Dunnage

Other [spacify|
Metal

Cans (beverage) v
Fighing related (weights, sinkers, lures, hog...
Wire, wire mesh, barbed wire

Barrals

Cher (metal)

Glassfoeramics
Others
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Test new tools
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1. Mytiline (Greece) 20180607 New tools — Satellites
Sentinel 2 RGB: y - TN, H

Plastic bags

Fishing nets Plastic bottles

2. Eden project (UK) -ethylene tetrafluoroethylen

— [

Sentinel 2 RGB: ™
10 x 10 m pixel size

i

3. Thilafushi landfill (Maldives)

| Sentinel 2 RGB: ;
10 x 10 m pixel size

~

4th December 2019, MI, Galway (Ireland)




1. Mytiline (Greece) 20180607 NeW tOOIS — Sate”iteS

Sentinel 2 RGB: f o, EU Space Imagining RGB: , : == _
10 x 10 m pixel size " ol N 1.2 x 1.2 m pixel size - BET¥E g Plastic bags Fishing nets Plastic bottles

e | e

Conclusions:

*_‘ﬁ- & > Both Eden and Mytilene case studies show specific patterns [Egs= g
" A - . i . b ‘_gfc
2.edenprd O spectral signature graphs, peaking at 842 nm (B8) witha  prencsmm.s

emmR_G sharp drop in 945 nm (B9) and the lowest reflectance at
2190 nm (B12).

4th December 2019, MI, Galway (Ireland)



_Antecmar
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Coastal areas

Analysis of the
RGB that
corresponds to

the most usual

hotspot found in

. <y ML Salvora Island

\/\ioleHUp—/:\i\)ancesnlLa RIMQ thicunie litter issues

4th December 2019, MI, Galway (Ireland)

Beach/coastline : Aerial
Surveys:

Floating Litter : Aerial surveys + e = . L.
softwares treatments : =

Count detected objects
Automated Segmentation and
classification based on shape
and color profile

Object detection through color
threshold custom workflow

Lack of accessibility
Small beach with ML

Analysis based on ranking
provides a heat-map to
identify accumulations

Atlantic Area L_=-_| N/ Afiantic



Development of
new analytical methods
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New analytical method - micro & mesoplastics

» Manual vs Imagery analysis
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Development of
new protocols
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New protocols — Mapping hotspots coastline

Wi=tesire 4 W

Citizen science: High School “IES da llla de Arousa”

Emacionz ver como kos estudiantes
die Sl ada prod SE S rnpli can en
al saguimeniode la basura marina
e S0E Giskas Feenciatiudacksrip

* Specific monitoring survey form 39 beaches weekly
 Marine litter distribution along the coastline
* Hotspot characterization (size, composition)

 Count of mussel pegs (used as tracers)

New surveys: Professional surveyors

B Mieasd e
— Tl Lz
L

10 beaches of Ria de Arousa, weekly

Mo nhe
Higk
e iy g 'ﬂ'

« Chosen to validate models (WP6)

« Same survey forms as students
 Apps and paper forms

« Training course for fill up it.

S Interreg - @menn
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New protocols — Divers & ROV-Seabed Litter

» Scientific Divers
» Submarine, ROV, Photogrammametric SLED

Examples : Entanglement impact
on benthic invertebrate fauna

.......

Example : Strangling impact on
benthic invertebrate fauna

S
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New protocols — Divers & ROV-Seabed Litter

» Scientific Divers
» Submarine, ROV, Photogrammametric SLE ' o ocelto ©€

CleanAtlantic

jested

Tackling Marine Litter
in the Atlantic Area

DELIVERABLE 2 — Towards a protacel for the observation of
marine arganisms entangled/strangled/covered by marine
litter during ROV/campaigns
WP 5.3: Indicators for ingestion and entangiement/strangling

Examples : Entanglement D104 — MSFD
on benthic invertebrate 1

Example : Strangl
benthic invertebr

¥

= o
- .I'.

fremer
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Improvement of new
analytical methods
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Improvement monitoring MSFD protocols — Manta trawls

» Characterization of surface and subsurface meso-litter (0.5 - 2cm) by Manta
trawl during fisheries surveys

5-20 mm 20 - 100 mm

Mesoplastic

_ > 7= Clean
Workshop - Advances in tackling marine litter issues | f remer NTCIHTIC
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Improvement monitoring MSFD protocols — Floating litter

» Top predator floating litter protocol implemented during fisheries surveys to
be adapted to facilitate comparison with other sampling methods

./ Interreg %™ Clean
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Knowledge improvement
on ML impact on fauna
D10C3
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Impact on fauna - plastics ingested by fish

J. Gago, S. Portela, A.V. Filgueiras et al. / Regional Studies in Marine Science 33 (2020) 100977

Ingestion of plastic marine debris (macro and
micro plastics) by a piscivorous predator,
Alepisaurus ferox Lowe (1833).

v’ 27 specimens were captured in 2015 and 2016 in the
North Atlantic =l
v’ stomachs dissected and inspected for plastic elements. Plastic Pollution in Alef

» Macroplastic particles : in 37% of fish, average weight of
0.46 = 1.14 g - film most abundant category (60%). The
main polymers (PP) & (PE).

» Microplastics : in 74% of the stomachs, item values per
individual ranging from O to 16, average value of 4.7 £ 4.8
items per stomach. Only microfibers & fragments were
observed, with microfibers (~85 %) = dominant type.

Workshop - Advances in tackling marine litter issues
4th December 2019, MI, Galway (Ireland)
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Impact on fauna - plastics ingested by molluscs & fishes

frozen

Dabs, mackerels, mussels— contamination surveys SW UK - Fisheries stomachs

Method development for analysis

- diaestion with chemicals and enzvmesx =
o1 Biota | cChamacteristics | ___Full tissue |__Stomach | Digestive tract

Mussels ; < :
o 120 rpm
Mackerel 30%
i ,‘O Dot | KOH:Naclo
P 3 [

Dissection i el 30% . o
(soft tissues for mussels, KOH:-Nacio | KOH:NaClOo ¢ *
full digestive tracts for -~ - = .
fish species 3 days Whatman® glass
microfiber filters,
Grade GF/D

L_J
T -

Data processing and ATR-FTIR . & Digital image acquisition Nile Red staining
polymer identification and microscopy Aﬁ
antic

Workshop - Advances in
4th December 2019, M,



Impact on fauna - plastics ingested by molluscs & fishes

festing methods Method development South Pacific

a5 1

Crustaceans
Reef & | Pelagic fish | s

35% of fish

STVLE T R P T P [T
e

57% of crabs

BAaar M

*Larger samples

Lrabs I

Digital images of the filters following extraction of individual
soft tissues of the stomach of a mackerel (Scomber scombrus)
and staining using Nile Red. Imaging was conducted under blue
light (420-470 nm).

e Interreg - @menn
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Knowledge improvement
on harm caused
by cigarette butts & cotton buds
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Study on butts and cotton buds

 Development of a methodology to obtain artificial cigarette butts
» Selection of different brands with different tar/nicotine contents
» Tests will also be done on real butts

©Cedre

— '_n- et

S 'Interreg - p‘-u Clean

Workshop - Advances in tackling marine litter issues e ———— i Atlantic .ﬂlrEEl
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Study on butts and cotton buds
» physical behaviour and degradation processes of butts on-going

Degradation study on a beach

eFebruary 2019: Launch of a one-year degradation study in Cedre artificial beach
<Sampling every 3 months to measure mass loss, contamination and toxicity of weathered butts

85 days

=Continuous recording of weather conditions

100
90
80
70
60
50
40
S
2
1

Toxicity (%)

o O O O

|I| IiI H"H IHI Hi' uii m_. N
0 7 14 21 28 56

85

) ) EFE| BFSA
Weathering time (days)

=% Clean

Workshop - Advances in tackling marine litter issues e . AHCII"ITIC
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Study on butts and cotton buds

» physical behaviour and degradation processes of butts on-going

Degradation study underwater

eMarch 2019: Launch of a one-year degradation study in Brest Marina

PORTS DE PLAISANCE

BREST

Cedre @) / Interreg

Workshop - Advances in tackling marine litter issues Atlantic Area ot
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Study on butts and cotton buds

» Selection of molecules to analyse:

<Based on the literature review and preliminary butts analyses
eBased on molecules properties (toxicity and/or solubility)
e Analytical methods are being developed for butts, seawater and biota matrices

Nicotine and derivatives Phenol and derivatives Other
(x)-Nicotine Phenol Indole
(—)-Cotinine m-Cresol Furfural
4-(Methylnitrosoamino)-1-(3-pyridinyl)-1-butanone o-cresol Triacetin
N-Nitrosoanabasine p-cresol PAHSs
N-Nitrosoanatabine 4-Ethylphenol Metals
N'-Nitrosonornicotine 2-Ethylphenol

Hydroquinone
1,2-Dihydroxybenzene
Resorcinol

T —
= =

./ Interreg 23\ Clean
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Study on butts and cotton buds
» Study of ecotoxicological effects of butts on marine organisms on-going

Ecotoxicity assessment on marine organisms (bacteria, invertebrate and fish)
e Acute effects (mortality)
= Physiological effects
e Developmental effects

Concentration of 1.2 butts/kg dw

100
90
80
70
60
50
40
30

10
0 ﬁ

Control FSA
Clgarette brands

Effect (%)

./ Interreg
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‘ Study on butts and cotton buds
Cigarette Butts

Exp 1: Arenicola (lug worm)
Cigarette Butts

e Experiment start 4" December EXD 2- Oyster Embf)(ﬂ
« Smoked vs weathered
10 day exposure V7 g . oA g

« Behaviour S _— Details to be confirmed

 Weights
 Sediment & water
o Chemistry

e Metals :
e Procurement for wider screen

./ Interreg
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Knowledge improvement
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Study - marine litter as transport facilitator for nuisance biota

Taxa associated with ML
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Thank you for your attention !

Email : morgan.le.moigne@ifremer.fr
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