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Introduction

Why are we here?



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?

When do we have enough fish?

Does one sample size fit all (monitoring efforts)?

Power 
Analysis



Methods



Photos from AMAP

Methods

95% Confidence

80% Power

10% difference in microplastic ingestion 
per monitoring period



Methods

Detection limit = < 500 µm, but > 10 µm 

Strict quality assurance/control protocols 

Representative of Arctic, Pacific, Atlantic, 
and Great Lakes

Criteria for selected studies:
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𝑛 = 2 ×
[𝑧𝛼/2 − 𝑧𝜋]  ×

𝐶𝑉
100

 × 𝜇𝐼

𝜇𝐼 − 100

2

• 𝑧𝛼/2 is the two-tailed t-score with infinite degrees of freedom and α = 0.05 (95% confidence) 
𝑧𝜋 is the left-tailed t-score with infinite degrees of freedom and π = 0.2 (80% power)

• CV is calculated using the mean and standard deviation of microplastics per individual (𝑆𝐷

ҧ𝑥
) × 100 = CV

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

The Formula
Franeker and Meijboom, 2002
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Discussion

Some problems to work through:

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

3. Is microplastic ingestion the best marker for monitoring? 

2. How do you process sample sizes that BIG? 



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!

2.



Discussion

3.



Discussion

Key Takeaways:

No “One Size Fits All” sample size for monitoring 

Include power analysis in monitoring programs 

Sample sizes needed to achieve these standards are out of reach 

BUT



Questions?
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