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StOChastic OCENNPIOEESSES

~ Little standardizationreRSamplIRGNNEMIOUS
- Difficult-and time consuming
. Episodic
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What about biomonitoring microplastics?
. Continuous sampling
. Easy to collect and process
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Similar to biomonitoring of other anthropogenic materials
. POP, Qils, Heavy Metals

Photos: Monmouth College, F. Norén




srele <ejro)Linic] — microplzisiic bigisidiczli?

- ALtRABULES Ol ORHRNIGIIEICeLO]s
SedentaiyA(GIRrESIEERT)
InteractSigniiicantyAVitismESUFOUREIRNGRERVIFORMENL:
UbiquitetisrandirelativelyaeasyAocolIEck
, WitheuEbIas, theNpollitaRNRIGUESHeN




srele <ejro)Linic] — microplzisiic bigisidiczli?

- What'abeupIVaVENTIGINSESE:
Sed @rl;rary
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+ ExperimentallyieeteimieNigoVelVes

'ijrussly 1] ge ,mJ CYESE
microplasticS OiRaIEENNSIZEN N EISHEE

~ Implications for bivalvesias bIeindicators

+ Implications for transfer of microplastics
to higher trophic levels

MARINE DEBRIS
PROGRAM



MSiglejels — cjerierzl

- Oysters and mussEISIEX{IOSEHRONILIVSHIENE
MICreSPHErESISIYIONNTNICHOHIE!S
ellElters = 20, 115 287, 510, L0 L)
plejens =78 557, L0750, S50 Uyl

» Two diffierent experimental appreaches

+ Microplastics delivered near inhalant aperture
Five to six doses per animal (1 every: 20 min)

Concentrations below excess pseudofeces production
(< 735 spheres; < 495 fibers)




inlo)cls — 2ndoscony 2xo,

IvValvesielaNRREINCHEITET
SUpplieciWitarallz
pelellloWAegglesiirzition) of rllerezllezle (55,000 ¢fmll)

Optical insertion; probepositioned
- Within the mantle cavity (gill*andiabialipalps)
- Near the pseudofieces=discharge site

+ Microplastics delivered

+ Video digitally recorded and analyzed




» Held in origir
. [hen transferred torclean chambers:
- Held for additionall 45 hrsi(Withifeod)

» Pseudofeces (rejecta) & feces collected
. Stereomicroscope used for collections - critical

+ Biodeposits digested (NaOH)

. Plastic particles quantified using microscopy.




RSSUJ"ES — 2nidoscony

All videorisTrealftime

1) Both species capture &
transport all microplastics
2) Oysters select plastics on gill

» Capture & tiadSPOLEOINIaStES

+ Rejection o

1) Rejection occurs within minutes
of exposure

2) Pseudofeces too small to be

seen by unaided eye







Resultsi=1&

Microfibers
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NSt — faading zs32ys

Egestion’ ol miciopIaSuESHIINECESNIRS NIl

Microfibers
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SimilarrEstlSHEURENGINIEEH RSN NGESHOIN
& glass | cetinle
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Raman & FTIR
analyses




PECUIVE

MENE ORI ASHEHIEUIGEIES

Rejection Egestion
(pseudofeces; min) (feces; <3 h)




Conclisiens
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Bivalves captliielait N OCESSIMVICENENEENORNICIOPISSHES
- Butionly aticChonieRtENEIbICIESTaIENNUESIED

Pselidofeces IS producEdFeVERra oW EIICIENCORNCENLIations
. Muehrcannot BESEENWItINHIENINAIGECEYE

Ingestion and egestion dEPENESI ORI PartiCIErSizE and Shape
. |LLow-aspect ratiorparticles’— small’enesiingested & retained longer

. High-aspect ratio particles'— no' diffierences with' length
> still 25% to 55% rejected & > 50% rapidly egested

Bivalves are not good bioindicators of environmental microplastics
. Complexity of bivalve feeding needs to be considered
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Ly PESIOIMpIaSUEHI Bl CIESIIENIBIEN KEIVANGESIEH
. Ongoeing: panticliErshaPEMIOIIEIRYPDERSUIHECEICHAIACIERSHES
. Ongoing: developinENmoUEINONPIEUICINNGESHON

Which suspensionfieedersiwolldieEraeed bioindicators of MP?
- Ongoing: InNVestigatioNNNterPantiCIErSEIECHON Capa)

What is the environmental fate off MP

. Implication for deposit feeders

-laden biodeposits?
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rlel — environrmenial corlearlirziilon

VarIeS COnSIderab \ ocation:

Maine coast (USA)

; Locatlon (pOpUIatlon) Marine Aggregates (September 2016)
. StOChastic OCEaNPIOCESSES Bohai Sea (China)

Marine Aggregates (Three months )

Marine Aggregates (July 2014)

Little standardization CIIMELNOHS Hudson River (USA)
Sa m pI | ng Marine Aggregates (April 2016)

N Baltic Sea (Russia)

o EXtra Ctlon & |SO|at|0n European Coast (North Atlantic Ocean)

° Identlflcatlon Northeast Pacific Ocean

Geoje Island (South Korea)
Offshore and Azores (North Atlantic Ocean)

Verified concentrations

North-Sargasso Sea

N Ca' < 1 to 5 partICIES/ L South-Sargasso Sea
. Zhao et al. 2018 (ES&T) Attantic Open Ocean

Jamaica Bay (USA)
Arctic Polar @ Marine aggregates
Northeast Atlantic Ocean @ Bulk water samples

Shinnecock Bay (USA)
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