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Introduction

Does location, species, and
feeding ecology affect number
and type of microplastics
ingested?




Introduction

How much gets excreted vs translocated
into tissue?




Introduction

What are our monitoring standards?

Power
Analysis

When do we have enough fish?

Does one sample size fit all (monitoring efforts)?



Methods

What we did




Methods
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Criteria for selected studies:

Detection limit =<500 pm, but > 10 pm

Strict quality assurance/control protocols

Representative of Arctic, Pacific, Atlantic,
and Great Lakes




The Arctic:

Hamilton et al.,, 2024

The Atlantic:

- h Brawn et al., 2023

The Pacific:

Rochman et al., 2015

' The Great Lakes:

Milne et al., 2024; Munno et al.,, 2022,




The Formula

CV ‘
[Za/z — Zp] X 100 X Ui

u; — 100

* Zy/y is the two-tailed t-score with infinite degrees of freedom and a = 0.05 (95% confidence)
z is the left-tailed t-score with infinite degrees of freedom and = 0.2 (80% power)

n=2 X

e (CVis calculated using the mean and standard deviation of microplastics per individual (%) x 100 =CV

« u; represents the % change of microplastic ingestion to be detected annually (e.g. 105 = 5%, 110 = 10%).



What we found




£
o
N
(72]
2
=
S
@
o
o
o
=
5
o
0
o

Arctic Char
Salvelinus alpinus

o .
g L

30 35 40
Detectable Change (%)




Capelin
Mallotus villosus

—
£
o

N
7]
2
=
S
©
n
-
o
=
5
=3
0
o

® — e

25 30
Annual Detectable Change (%)




Brown Bullhead White Sucker

Ameiurus nebulosus Catostomus commersonii Yellow Perch
Perca flavescens
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White Sucker Longnose Sucker Lake Whitefish

Catostomus commersonii Catostomus catostomus Coregonus clupeaformis
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Jacksmelt Pacific Anchovy Yellowtail Rocl'<fish
Atherinopsis californiensis Engraulis mordax Sebastes flavidus

10735 4326 5700

¢ o a4 y's
— ———— v . v —

5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50

D E F

Striped Bass Chinook Salmon Blue Rockfish
Morone saxatilis Oncorhynchus tshawytscha Sebastes mystinus
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Pacific Sanddab . Lingcod
Citharichthys sordidus Ophiodon elongatus

<
o)
N
w
Q
Q
S
©
w
ge]
)
=
5
o
o)
(o'

2850 20900

& — o

5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50

Annual Detectable Change (%)




Discussion

A - ~_What could this
Y mean for

monitoring?




Some problems to work through:

1. How do we get larger samples without more pressure on vulnerable
populations?

2. How do you process sample sizes that BIG?

3. Is microplastic ingestion the best marker for monitoring?



Discussion
1.

Work with commercial and industrial fisheries

Fish intestinal tracts not sold in market — available for us!

Opportunistic sampling of bycatch species



Discussion

Incentivize participation for large fisheries companies

Make use of volunteers!
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Evidence of Microplastic Translocation in Wild-Caught Fish and
Implications for Microplastic Accumulation Dynamics in Food Webs
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ABSTRACT: The presence of microplastics within the gut of animals is well
documented. Whether microplastics bioaccumulate in organisms and biomagnify
in food webs remains unclear and relies on the ability of microplastics to
translocate to other tissues. Here, we demonstrate the widespread presence of

microplastics and other anthropogenic microparticles in the gastrointestinal tract,
fillet, and livers of seven species of sportfish from Lake Simcoe, Ontario, Canada. "
Larger fish had a higher microplastic load compared to smaller fish, but the

opposite trend was observed with translocated microplastics standardized by fish
mass (i.c., smaller fish contained more translocated particles per gram wet weight
than larger fish). Moreover, we observed no evidence of biomagnification as
there was no significant relationship between the trophic level and total or
translocated microplastics per individual. Overall, this suggests that microplastics
are translocating, but that excretion of translocated particles or growth dilution
may be occurring rather than bioaccumulation and biomagnification. Moreover, the assemblages of shapes and material types varied
among tissues, suggesting that particle characteristics may predict biological fate. Our findings highlight the need for further work to
understand the mechanisms of microplastic translocation and excretion and the implications for the dynamics of microplastics
accumulation in food webs and human exposure.

KEYWORDS: plastic, translocation, bioaccumulation, growth dilution, biomagnification, freshwater fish




Discussion

CYAELCEVEVEE

No “One Size Fits All” sample size for monitoring

Sample sizes needed to achieve these standards are out of reach
BUT

Include power analysis in monitoring programs
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