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Effects can be physical 

Mice: Deng et al., 2017 Scientific Reports 



Effects can be chemical 

Plas c	
Debris	

styrenes	

PCBs	

PBDEs	

BPA	

phthalates	

PAHs	

Ni	

Pb	

Chemical	Ingredients	

Chemical	Byproducts	

Sorbed	Contaminants	

Cocktail	of	Toxicants	

Rochman 2015 Chapter in Marine Anthropogenic Litter Bucci et al., Unpublished work 





Adams et al. 1989 

Yet difficult to relate to ecological change 

Directly indicative of ecosystem health 

Yet difficult to determine, less specific AND manifest 
when environmental damages have already occurred 

Determine health and fitness of individuals 
Allow extrapolation to population/community effects 

Specific, sensitive, and reproducible 



CO2 gradient

Temperature gradient

Multiple Scales 
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Impacts described were 

grouped by size of debris 

and level of biological 

organization. 
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Law, Ann. Rev. Mar. Sci. 2017,  

    adapted from Rochman et al. Ecology 2016 



Kennedy Bucci 
Matthew Tulio 

Update with the literature through November 26th, 2017 



Papers that satisfied the 

following criteria were 

included:

1. Tested effects on 

crustaceans

2. Measured effects on 

mortality and/or 

reproductive output

3. Contained the following 

information: mean of 

treatment, mean of 

control, sample size, 

SE/SD/CI

Literature search 

completed for papers 

where the title 

appeared to be related 

to impacts of plastic 

debris published 

through November 

26th, 2017 using 

keywords: “marine 

debris”, “plastic 

debris” and 

“microplastic”

Is the 

publication 

relevant to 

impacts 

and/or is it 

an example 

of primary 

literature?

NO

YES

Not included in 

systematic review

Data extracted and included:

1. Effect tested and its level 

of biological organization

2. Species

3. Characteristics of debris 

(size, type and shape)

4. Experimental design

5. Statistical analysis

N=186 papers

Systematic review; N=139 papers

Meta-analysis; N=13 papers

Bucci, Tulio & Rochman, et al. in review Ecological Applications 



The Evidence Demonstrating Impacts to aquatic biota is Growing 

Bucci, Tulio & Rochman, et al. in review Ecological Applications 



Through 2013 Through 2017 



Effect Detected vs Not Detected 

Bucci, Tulio & Rochman, et al. in review Ecological Applications 



What makes an effect detected vs not 
detected? 
- dose 
- shape of microplastic 
- type of microplastic  
- taxa 
- size of microplastic 
- experimental design 
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Papers that satisfied the 

following criteria were 

included:

1. Tested effects on 

crustaceans

2. Measured effects on 

mortality and/or 

reproductive output

3. Contained the following 

information: mean of 

treatment, mean of 

control, sample size, 

SE/SD/CI

Literature search 

completed for papers 

where the title 

appeared to be related 

to impacts of plastic 

debris published 

through November 

26th, 2017 using 

keywords: “marine 

debris”, “plastic 

debris” and 

“microplastic”

Is the 

publication 

relevant to 

impacts 

and/or is it 

an example 

of primary 

literature?

NO

YES

Not included in 

systematic review

Data extracted and included:

1. Effect tested and its level 

of biological organization

2. Species

3. Characteristics of debris 

(size, type and shape)

4. Experimental design

5. Statistical analysis

N=186 papers

Systematic review; N=139 papers

Meta-analysis; N=13 papers

Meta-anlaysis:  
- specific to one taxa 

- about one effect 
- had to have at least three studies.  
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The known and unknowns about the effects of 
plastic pollution on wildlife 











In Summary: 

- There are a lot more studies testing hypotheses about the 
effects of plastics on organisms. 

- This includes studies testing effects at higher levels of 
organization. 

- For large plastic debris, there is no doubt that plastic harms 
wildlife. For microplastics, there is evidence that it can cause 
harm, but when and how is complicated and further work is 
needed to understand this.  

- We need more studies testing hypotheses about microplastics: 
- That recognize their complexity 
- In freshwater and terrestrial environments 
- That help us understand the environmentally relevant 

effects: more field studies, using relevant concentrations and 
sizes (includes better measurement in nature) 
 

 



Thank you!    





>800 species  

>220 species  

Secretariat of the 
Convention on Biological 
Diversity, 2016 

FAO Report 2017 



What are the effects? 


