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Hello Everyone, and thank you Daniela Zeppili and Josee Sarrazin for giving the opportunity to give this talk. My talk will concern microplastics and the work I carry out within scientific projects at Ifremer and LEMAR. Although it will mainly focus on plankton, experiments and considerations I will present here are totally transposable to other organisms, including meiofauna. 
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INTRODUCTION

(J WHAT are microplastics ?

(J WHERE do they come from ?

J WHY do MP matter ?

(d WHO is impacted ?
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First I will start with the WHAT.WHERE.WHEN WHY AND WHO questions so as to address the general scientific context of MP research. 
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INTRODUCTION
(J WHAT are microplastics ?

MARINE LITTER ...'any persistent, manufactured or processed solid material

discarded, disposed of or abandoned in the marine and coastal environment’
Galgani et al. 2010

Browne et al. (2015)
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MP are generally referred to as “marine litter” that is ….
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INTRODUCTION
(J WHAT are microplastics ?

MARINE LITTER ...'any persistent, manufactured or processed solid material

discarded, disposed of or abandoned in the marine and coastal environment’
Galgani et al. 2010

MICROPLASTICS are MARINE LITTER
<5 mm in diameter

© S. Herve (UBO)

Browne et al. (2015)
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MP are actually a sub-category of the polymer class with diameter less than 5 mm
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INTRODUCTION
(J WHAT are microplastics ?

Symbol Acronym Full name and uses

Polyethylene terephthalate - Fizzy drink
PET bottles and frozen ready meal packages.

High-density polyethylene - Milkand

HDPE washing-up liquid bottles

Polyvinyl chloride - Food trays, cling film,
bottles for squash, mineral water and
shampoo.

PVC

a) 140 um diameter polyamide yellow-orange

Low density polyethylene - Carrier bags and

&
A
bead, 43 LDPE ow
b) 790 um diameter grey-green polyethylene & bin iners.
£
£

fragment, and
c) a 160 um long blue PVC fibre.

Polyprapylene - Margarine tubs, microwave-
PP able meal trays.

Polystyrene - Yoghurt pots, foam meat or fish
PS trays, hamburger boxes and egg cartons,

vending cups, plastic cutlery, protective

packaging for electronic goods and toys.

Cole et al. 2014

Any other plastics that do not fall into any of
Other the above categories. For example melamine,
often used in plastic plates and cups.
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MP materials comprise a wide range of polymers with specific properties and characteristics with regard to buoyancy, degradation, adsorption properties. The most common polymers depicted in this table are PE, PVC, PP and PS. They can occur as beads, fragments and fibers in the environment as shown on these pictures. 
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Microplastics added to other products

(J WHERE do they come from ?

Indoor dust
65 tons

- Industrial activities A L e
: Ilegal dumping -I:_afjpain:

- Personal Care / Cleaning house

- Recreational activities "
. . Washing of textiles
- Macroplastics fragmentation
from car tyres 5 -

UV radiations

Waves |
. . . . Loss from plastic
Physical/biological abrasion goinsing SRR L

of ships and boats
650 tons
Andrady (2011) é

environment.no

wironment” / Mep
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MP can come from multiple sources such as Industrial activities (pellet production for instance, paintings), personal care products (such as face scrubbings, toothpaste), or household products (washing textiles for instance). 
Recreational activities, sailing and fishing in particular, are recognized as additional sources of MP (nylon fibers). 
MP can also derive from fragmentation process of large MP by UV radiations, waves and other physical/biological processes. 
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INTRODUCTION
] WHEN did MP start to matter ?

- Microplastics = « Emerging pollutants »

Microplastics in the

International
Pellet Watch

Clobal Monitoring of POPs using Beached Plastic Resin Pellets.

marine deb ris program OFFICE OF RESPONSE AND RESTORATION

ABOUT US DISCOVER THE ISSUE CURRENT EFFORTS EDUCATIONAL MATERIALS IN YOUR REGION MULTIMEDIA
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Today, MP are recognized as emerging pollutants and has been included in both national and international marine protection policies, strategies and research programs such as the US Marine Debris program, the European Marine Strategy Framework Directive and is also the source of participative science project (Pellet Watch).  
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INTRODUCTION

D WHEN did MP start to matter ? 1950 1576 1989 2002 2009 2010 2011 2012
&5 e

Mionne

- Microplastics = « Emergent pollutants » e

- Back to the 1970s (Carpenter & Smith 1972) b
- « Ocean garbage patches » (Moore et al. 2001)
-« Microplastics » (Thompson et al. 2004)

200

150

100

EURDPEAN
PLASTICS
PRODUCTION

year
1950 1960 1970 1580 1990 2000 20010 2020

1960 : 0.5 million tons yr*
2013 : 300 millions tons yr

Avio et al. 2016
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The increase in industrial production of MP since the 1960s have led to frequent observation of litter as soon as in the 1970s and led to the first description of MP in 2004. Over the last decade, the scientific interest for MP has exploded as you can see from this graph presenting the numer of publications on the subject since 1960
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J WHEN did MP start to matter ?

Microplastics = « Emergent pollutants »

Back to the 1970s (Carpenter & Smith 1972)

« Ocean garbage patches » (Moore et al. 2001)

« Microplastics » (Thompson et al. 2004)

@ 500 | growne et al. (2015)
o
= 400 ¢
38
2 300¢
a
© 200
3
g 100
S
= 0 —
™ o) do) b ™
& &F &P S D
;E;\ b{ tkh\ 1QPEI’ c§;qf
&8 F S

1950 1976 1989 2002 2009 2010 2011 2012

0OO0OOODD
L OOOOO00
onne
oo

250

200

150

50

1950 1960 1970 1580 1990 2000 20010 2020

1960 : 0.5 million tons yr*
2013 : 300 millions tons yr

Avio et al. 2016

year


Présentateur
Commentaires de présentation
Over the last decade, the scientific interest for MP has exploded as you can see from this graph presenting the numer of publications on the subject since 1960
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INTRODUCTION
J WHY do MP matter ?

impacts on wildlife impacts on humans

weathering  ° <
—_— W
P mechanical, )
microbial,
and photo-
degradation

sedimentationl

Lin (2016)
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What we know for sure is that MP pollution is worldwide and impact physicaly and chemically all pelagic and benthic organisms. 
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INTRODUCTION
J WHY do MP matter ?

e MP are everywhere
- from Surface to Bottom
-from pole to pole lvar Do Sul & Costa (2014)
- marine biota
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(polychaetes, crustaceans, bivalves; Cole et al. 2015; Van Moos et al. 2012; Setälä al. 2016) and vertebrates (fish and birds; Battaglia et al. 2016; Mazurais et al. 2015; Wilcox et al. 2015) has already been demonstrated. This intake of MP was suggested to trigger physical damages and/or injuries (e.g. internal abrasions and blockages after ingestion; Wright et al. 2013), to alter organism physiology (ingestion rates, egestion, secondary production; Cole et al. 2015, 2016; Sussarellu et al. 2016) and to facilitate chemical transfers of plastic-associated pollutants (Lu et al. 2016; Oliveira et al. 2013; Wardrobe et al. 2016) though this latter assumption is now debated regarding organic pollutants (Koelmans et al. 2016; Herzke et al. 2016). 


e MP are everywhere

e MP are within the size range available prey

- Effective ingestion by Invertebrates and Vertebrates

Polychaetes, Crustaceans, Bivalves (Cole et al. 2015; Van Moos et al. 2012; Setala al. 2016)
Fish and Birds (Battaglia et al. 2016; Mazurais et al. 2015; Wilcox et al. 2015)

- Trophic transfer is also demonstrated

Within the plankton food web (copepods -> mysids, Setala et al. 2014)
Within the benthic food web (mussel -> crab , Farell & Nelson, 2013)
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(polychaetes, crustaceans, bivalves; Cole et al. 2015; Van Moos et al. 2012; Setälä al. 2016) and vertebrates (fish and birds; Battaglia et al. 2016; Mazurais et al. 2015; Wilcox et al. 2015) has already been demonstrated. This intake of MP was suggested to trigger physical damages and/or injuries (e.g. internal abrasions and blockages after ingestion; Wright et al. 2013), to alter organism physiology (ingestion rates, egestion, secondary production; Cole et al. 2015, 2016; Sussarellu et al. 2016) and to facilitate chemical transfers of plastic-associated pollutants (Lu et al. 2016; Oliveira et al. 2013; Wardrobe et al. 2016) though this latter assumption is now debated regarding organic pollutants (Koelmans et al. 2016; Herzke et al. 2016). 


e MP are everywhere

e MP are within the size range available prey

e MP have deleterious impacts

- Physical damages/injuries (internal abrasion, blockages, Wright et al. 2013)
(Alterations of tissue; Paul-Pont et al. in press)

- Physiology (feeding rates, secondary production, reproduction)

- copepods (Cole et al. 2014-2016)
- bivalves (Sussarellu et al. 2016)
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(polychaetes, crustaceans, bivalves; Cole et al. 2015; Van Moos et al. 2012; Setälä al. 2016) and vertebrates (fish and birds; Battaglia et al. 2016; Mazurais et al. 2015; Wilcox et al. 2015) has already been demonstrated. This intake of MP was suggested to trigger physical damages and/or injuries (e.g. internal abrasions and blockages after ingestion; Wright et al. 2013), to alter organism physiology (ingestion rates, egestion, secondary production; Cole et al. 2015, 2016; Sussarellu et al. 2016) and to facilitate chemical transfers of plastic-associated pollutants (Lu et al. 2016; Oliveira et al. 2013; Wardrobe et al. 2016) though this latter assumption is now debated regarding organic pollutants (Koelmans et al. 2016; Herzke et al. 2016). 
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(J WHY do MP matter ?

MP are everywhere

MP are within the size range available prey

Can have deleterious impacts

Facilitate chemical transfers

Lu et al. (2016)
Oliveira et al. (2013)
Wardrobe et al. (2016)

.. Endocrine disrupting chemicals
S .

\/

* Industrial products for a variety of uses

including dielectric fuid, heat medium,
and lubricants,

adsorption from
ambient seawater
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- DDT and its metabolites such as

DDE and DDD.

*DDT was used as insecticides

Endocrine disrupting chemicals

HCH Pellet Nonylphenol (NP)
& " | —T M
el additives e
o - Antioxidant (TNP)
. Insecticide * Raw material of plastic additives

*Endocrine distupting chemicals
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(polychaetes, crustaceans, bivalves; Cole et al. 2015; Van Moos et al. 2012; Setälä al. 2016) and vertebrates (fish and birds; Battaglia et al. 2016; Mazurais et al. 2015; Wilcox et al. 2015) has already been demonstrated. This intake of MP was suggested to trigger physical damages and/or injuries (e.g. internal abrasions and blockages after ingestion; Wright et al. 2013), to alter organism physiology (ingestion rates, egestion, secondary production; Cole et al. 2015, 2016; Sussarellu et al. 2016) and to facilitate chemical transfers of plastic-associated pollutants (Lu et al. 2016; Oliveira et al. 2013; Wardrobe et al. 2016) though this latter assumption is now debated regarding organic pollutants (Koelmans et al. 2016; Herzke et al. 2016). 


e MP are everywhere

e MP are within the size range available prey
e Can have deleterious impacts

* Facilitate chemical transfers

e Potential vectors to transport

Carson et al. (2013) fouling / exotic rafting species/ Pathogens
Zettler et al. (2013)
Reisser et al. (2014)
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MP can also act as potential vectors to transport fouling or rafting exotic species (Carson et al. 2013; Zettler et al. 2013; Reisser et al. 2014). Pathogenic and harmful organisms such as bacteria belonging to the Vibrio genus (Zettler et al. 2013) and dinoflagellate toxic algae (Masó et al., 2003) have been identified on microplastic debris collected at sea. Providing long-lasting buoyant substrata, MP allow organisms dispersion (e.g. Goldstein et al. 2014) and also supply energy and food source for microbiota and grazers able to degrade polymers and/or graze on ‘epiplatisc’ communities (Zettler et al., 2013). ). In this regard, the effects and fate of plastic marine debris – and associated microorganisms - may vary considerably in different parts of the global ocean (Zettler et al., 2015).
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INTRODUCTION
J WHY do MP matter ?

. . . d
Colonisation of microplastics (PS, )
PMMA, PVC) vs. natural particles

(chitin, silica) by the fluorescent
Vibrio crassostreae J2-9 GFP strain

Colonisation of MP by V. crassostrea

is favored and strenghtened by
aggregation

Foulon et al. (submitted)
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MP can also act as potential vectors to transport fouling or rafting exotic species (Carson et al. 2013; Zettler et al. 2013; Reisser et al. 2014). Pathogenic and harmful organisms such as bacteria belonging to the Vibrio genus (Zettler et al. 2013) and dinoflagellate toxic algae (Masó et al., 2003) have been identified on microplastic debris collected at sea. Providing long-lasting buoyant substrata, MP allow organisms dispersion (e.g. Goldstein et al. 2014) and also supply energy and food source for microbiota and grazers able to degrade polymers and/or graze on ‘epiplatisc’ communities (Zettler et al., 2013). ). In this regard, the effects and fate of plastic marine debris – and associated microorganisms - may vary considerably in different parts of the global ocean (Zettler et al., 2015).
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ADVERSE EFFECTS ON PLANKTON COMPONENTS

(] DELETERIOUS EFFECTS ON INGESTION AND SURVIVAL
(] DELETERIOUS EFFECTS CAN BE LOWERED BY SEAWATER VISCOSITY

(] CONCLUSION
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I will now focus on plankton according the following plan 
I will first explain the deleterious effect on ingestion and survival of two plankton components (copepods and fish larvae)
Secondly, I will present data from lab experiments coupling viscosity to feeding experiments on MP 
And conclude 
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ADVERSE EFFECTS ON PLANKTON COMPONENTS

(] DELETERIOUS EFFECTS ON INGESTION AND SURVIVAL

- Feeding mode : ‘non selective’ suspension feeder
- Size spectra of MPs ~ prey

PS bead ingestion by copepod

Nauplius

Fecal pellet

Cole et al. (2013)

Lee et al. (2013)
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Copepods are the main component of zooplankton as they constitute 2/3 of its biomass. With regard to MP, copepods are particularly concerned as 
1 – their feeding mode is congruent with a non selective ingestion of MP. 
2 – MP are in the same size range than prey (microalgae, ciliates) generally consumed by copepods. 
Previous studies using fluorescently labelled beads have demonstrated the effective ingestion and egestion of MP for different zooplankton species and stages. 
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ADVERSE EFFECTS ON PLANKTON COMPONENTS
(] DELETERIOUS EFFECTS ON INGESTION AND SURVIVAL
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Cole et al. (2014, 2015, 2016)
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Generally, MP contamination trigger a significant decrease in copepod ingestion along with  a significant shift in prey size ingested 
This was demonstrated for C. helgolandicus feeding on T. weissflogii and contaminating the medium by 20 µm PS beads. 
In contrl, copepod ingested all classes of T. weissf logii, with a preference for the most abundant 13.8−14.8 μm diameter algae (Figure 1D). Copepods exposed
to 20.0 μm microplastics, in contrast, consumed only the smallest available prey, with a preference for algae 12.7−13.7 μm in diameter (P < 0.001; Figure 1D).

Copepod generally feed on the most dominant prey. This change in prey size seen here suggests that the copepods are altering their feeding strategy to avoid ingesting microplastics. 
Recently, fecal pellet produced by MP ingestion are generally more buoyant and more easily breakable and degradable than those produced on a single algae based diet. 
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—

20 -
o T
8 ‘E' 15 * #
£ % i | PS beads (20um)
ﬁ E 10 : Thalassiosira weissflogii 75 mL™L
B LE.I lanus helgol_ dicus
=Y s
o 6 Decrease in ingestion (40% C biomass)
Control Microplastic Shift in prey size
= T A
& 6 . 5 4
3% 5 - : 4
® 7 .
c 8 4 - I 1
=t E 3 4 -
@ 2 * |—x—‘ *
- W [ | . . . T I
- 11.6-12.6 12.7-13.7 13.8-14.8 14.9-15.9 16.0-1/7.0
Cole et al. (2015) Algal size class (um)
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Generally, MP contamination trigger a significant decrease in copepod ingestion along with  a significant shift in prey size ingested 
This was demonstrated for C. helgolandicus feeding on T. weissflogii and contaminating the medium by 20 µm PS beads. 
In contrl, copepod ingested all classes of T. weissf logii, with a preference for the most abundant 13.8−14.8 μm diameter algae (Figure 1D). Copepods exposed
to 20.0 μm microplastics, in contrast, consumed only the smallest available prey, with a preference for algae 12.7−13.7 μm in diameter (P < 0.001; Figure 1D).

Copepod generally feed on the most dominant prey. This change in prey size seen here suggests that the copepods are altering their feeding strategy to avoid ingesting microplastics. 
Recently, fecal pellet produced by MP ingestion are generally more buoyant and more easily breakable and degradable than those produced on a single algae based diet. 
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This decrease in ingestion had no significant in egg production rate (number of egg produced per day) but impacted egg size and egg hatching success. 
When exposed to polystyrene microplastics copepods produced significantly smaller eggs with reduced hatching success at different points of the extended exposure.
These effects were most noticeable 3−4 days after the introduction of microplastics to the treatment; this lag can be attributed to the rate of oogenesis (egg production), which
typically occurs over a matter of days in calanoid copepods

Recently, fecal pellet produced by MP ingestion are generally more buoyant and more easily breakable and degradable than those produced on a single algae based diet. 
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$ e

Egestion of MP

- High Buoyancy of fecal pellets
- Low resistance to degradation

°© v

e Impact on vertical transport (BCP)

Cole et al. (2016)
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Generally, MP contamination trigger a significant decrease in copepod ingestion, along with significant decrease in secondary production as illustrated here on egg size and hatching success. 
Fecal pellet produced by MP ingestion are generally more buoyant and more easily breakable and degradable than those produced on a single algae based diet. 
This may have a strong impact on the BCP functioning regarding vertical carbon fluxes derived from fecal pellet production. 
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Heterotrophic

nanoflagellates /

e Heterotrophic 0o
Ep\ﬁ bacteria 000

A typical marine food chain showing where the microbial

loop links to the classic food web. Adapted from T. Fenchel
Dissolved organic matter (DOM) (1988)

Particulate organic matter (POM)
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Given the key role played by zooplankton between microplankton preys and higher trophic levels, energetic deficiencies and reduced survival in microplastic exposed
copepods may also impact upon higher trophic organisms which rely on the high lipid content of copepods for their own sustenance.
It was therefore crucial to assess MP impacts on fish larvae 
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PE beads (10-45 pum)
@
104-10> MP g food

Inert diet with
incorporated PE at 105
beads/g diet
a

Sea bass (Dicentrarchus labrax)
from 7 to 45 dph
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European sea bass larvae from experimental group 10X at 20 dph containing three fluorescent
Polyethylene microbeads (arrows) in its digestive tract. a: bright field; b: dark
field. Scale bars represent 250 mm.

@ Impact on ingestion, growth and gene expression
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Mazurais et al. (2015)
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PE beads (10-45 pm) a3 dph: End of
104_105 MP g_l fOOd milcrobeads ingestion

¥ El:l - "
bd
b
b 0 Contral
{ b 1X
{ W 10X
a a A a a a

14 dph 20 dph 34 dph a5 dph
More beads =» More ingestion Sage
More Beads =» More mortality (54% for 10° MP g! compared to controls)

~ Gut obstruction

e

B
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1

% of larvae containing microbeads
g

[
=

22 dph Sea bass larvae

(=
=

=]

Mazurais et al. (2015)
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The percentages of larvae with microbeads in their digestive tract appeared significantly higher in group exposed to 105 beads per g (average of 68% ± 16% SD) compared to
group 1X (average of 35% ± 7% SD) throughout exposure period
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PE beads (10-45 pm) a3 dph: End of
104_105 MP g_l fOOd milcrobeads ingestion

¥ El:l & "
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b
b 0 Contral
{ b 1X
{ W 10X
a a A a a a

14 dph 20 dph 3 dph a5 dph
More beads = More ingestion Sage
More Beads =» More mortality (54% for 10° MP g! compared to controls)

~ Gut obstruction
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% of larvae containing microbeads
g
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22 dph Sea bass larvae
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More beads = changes in gene expression
BUT
Marginal changes at the transcriptional level

Same growth (no energetic deficiencies) = high egestion efficiency
Mazurais et al. (2015)
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The percentages of larvae with microbeads in their digestive tract appeared significantly higher in group exposed to 105 beads per g (average of 68% ± 16% SD) compared to
group 1X (average of 35% ± 7% SD) throughout exposure period
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(] DELETERIOUS EFFECTS CAN BE LOWERED BY SEAWATER VISCOSITY

(] DISCUSSION & CONCLUSION
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From these results, plastic ingestion depends on a variety of factors which are essentially linked to biological model under study
Physical parameters are knonw to drive physiological process and among them, viscosity was proved to lower MP ingestion. 
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* Viscosity is fluid's resistance to flow.
Internal friction of a moving fluid.

“The ability of a fluid to stick ot itself” |
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Viscosity is defined as the fluid’s resistance to flow. In oher words it’s the ability of a fluid to stick to itsel and its resistance to internal friction. 
Owing to their small sizes, planktonic organisms generally operate at low Reynolds numbers (Re), where the fluid dynamics governing their actions are non-intuitive
and the effects of viscosity dominate those of inertia 
Viscosity changes in nature
are most commonly driven by changes in temperature,
with the two being negatively correlated (Podolsky and
Emlet, 1993). The viscosity and viscoelastic properties of
seawater are also influenced by the presence of biopolymers,
proteins and macromolecules (Qin et al., 2015), and
some phytoplankton are able to alter the local viscosity of
seawater through the excretion of mucous exopolymers
(Seuront et al., 2007, 2010; Prairie et al., 2012).
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 Impacts physiological processes at small Reynolds numbers
(Podolsky 1994 ; Bolton & Havenhand 1998, 2005)

e Dependson
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Biopolymers, Macromolecules and Proteins (Qin et al. 2015) —
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Viscosity is defined as the fluid’s resistance to flow. In oher words it’s the ability of a fluid to stick to itsel and its resistance to internal friction. 
Owing to their small sizes, planktonic organisms generally operate at low Reynolds numbers (Re), where the fluid dynamics governing their actions are non-intuitive
and the effects of viscosity dominate those of inertia 
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Emlet, 1993). The viscosity and viscoelastic properties of
seawater are also influenced by the presence of biopolymers,
proteins and macromolecules (Qin et al., 2015), and
some phytoplankton are able to alter the local viscosity of
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Internal friction of a moving fluid.

 Impacts physiological processes at small Reynolds numbers
(Podolsky 1994 ; Bolton & Havenhand 1998, 2005)

e Dependson
Seawater temperature (Podolsky & Emlet 1993)
Biopolymers, Macromolecules and Proteins (Qin et al. 2015) —
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@ Can viscosity lower MP contamination by zooplankton ?

Seuront & Vincent (2008)
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To test this hypothesis we first defined the effective ingestion on MP of different size (10, 15 and 20 µm) by copepods and estimated their functional feeding response i.e. ingestion versus bead concentration. 
Efficient ingestion was demonstrated for all beads tested and we also noticed that beads from 15 and 20µm had the tendency to accumulate in the hindgut. 
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To test the effect of viscosity on MP ingestion, we artificially increased viscosity with Ficoll (sucrose polymer) by 20% 
Controls without Ficoll permitted to verify ingestion on MP beads 
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Our results demonstrated that viscosity had a positive impact on MP ingestion rates i.e. ingestion of MP was decreased by 30% when feeding on 20 µm
For 10 and 15 µm particles, no significant effects of viscosity were highlighted. 
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It is likely that for small microplastics size (10 and 15 µm), feeding currents were enough to encompass viscosisty changes whereas 
for 20 µm MP, Viscosity was higher than feeding current and by negatively affecting feeding rates, it limited MP ingestion. 
It is probable that testing higher viscosity level will certainly result in the same tendency for smaller MP. 
To conclude on these experiment, viscosity is a good thing considering MP ingestion. This is of particular relevance in ecosystem where phytoplankton blooms occur as well as in low temperature deep environnement where  viscosity may be higher. 
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It is likely that for small microplastics size (10 and 15 µm), feeding currents were enough to encompass viscosisty changes whereas 
for 20 µm MP, Viscosity was higher than feeding current and by negatively affecting feeding rates, it limited MP ingestion. 
It is probable that testing higher viscosity level will certainly result in the same tendency for smaller MP. 
To conclude on these experiment, viscosity is a good thing considering MP ingestion. This is of particular relevance in ecosystem where phytoplankton blooms occur as well as in low temperature deep environnement where  viscosity may be higher. 
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Examples I just presented demonstrate that MP pollution can have considerable impact when considering potential trophic cascading from one trophic level to another. 
However, caution must be taken regarding lab exp with MP as their consistency is often questioned. 
Concentration of MP used in experiments are often in the very upper range of in situ values (and corrected for by amount of plastic rather than items concentrations)
Types of MP is actually a bottleneck in research as most of the times, beads are used although they do not represent the majority of MP encountered in the field 
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Examples I just presented demonstrate that MP pollution can have considerable impact when considering potential trophic cascading from one trophic level to another. 
However, caution must be taken regarding lab exp with MP as their consistency is often questioned. 
Concentration of MP used in experiments are often in the very upper range of in situ values (and corrected for by amount of plastic rather than items concentrations)
Types of MP is actually a bottleneck in research as most of the times, beads are used although they do not represent the majority of MP encountered in the field 
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@ Perspectives

Why in some cases MP are chosen or avoided ?
to better understand selectivity mechanisms against microplastics

i

Trophic transfer in the plankton webs ?
to assess whether copepods are efficient MP vectors and their impact
on higher trophic levels (e.g. gut obstruction ?)

What about your bugs ?
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