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Microplastics 
● Microplastics are defined as very small (1-5 mm) 

plastic particles, which originate from a variety of 

sources

○ Primary microplastics

○ Secondary microplastics 

● Microbead-Free Waters Act of 2015 

○ By 2050 there will be more microplastics than fish 

in the ocean by weight 

● Measures were taken to mitigate, if not stop, 

contamination of samples by microplastics in the lab



Penguins
● 18 penguin species 

○ Concentrated almost entirely in the Southern 

hemisphere

● African penguins inhabit the South African coastline in 

large colonies 

○ Their diets typically consist of school fish, squid, 

and krill

● African penguins are considered an endangered 

species 

○ Global warming, oil pollution, and commercial 

fishing 

● Penguin feces were utilized to determine the 

presence of microplastics in penguins



Question and Hypothesis
Are microplastic fibers present in penguin feces? 

- Using a noninvasive technique to see if penguins are exposed to microplastics via their food 

Is the Mystic Aquarium pool water contaminated with microplastics before being 
exposed to the penguins? 

- To ensure that any microplastics in penguin feces are from their food 

Which drinks will contain the most and least fibers? 

- The filtered water will have the least fibers in it, because filtered water, unlike 
the other samples, is not kept in a plastic bottle and meant for drinking.

- The tap water will have the most fibers, because it is not filtered for drinking.  



Methods For Isolating Microplastics in 
Penguin Feces

1. Penguin feces samples were labeled and weighed 

2. Fecal matter was scrapped into a beaker of hydrogen peroxide and then placed into 

an incubator 

3. NaCl was added to sample mixture

4. Penguin feces was filtered

5. The filter was then analyzed under a microscope for fibers

6. Fibers were mapped out and photographed

7. Fibers were then moved from the sample to the FTIR machine for identification

8. Using Open Specy an identity and percentage match was given to each fiber

9. All collected data and fiber identities were recorded 
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Methods For Isolating Microplastics in 
Water Samples 

1. Collected 2 L of  filtered water, Poland Spring water, Sprite, and Tap water. 

2. Filtered water sample onto filter paper

3. Labeled the petri dishes by water sample to be analyzed

4. Used a microscope to find and map out the fibers that could potentially be 

microplastics

5. Took and recorded pictures of the fibers found





Results - Penguin Feces

- Fibers were identified in majority of penguins
- PET and Polyethylene
- Five microplastic fibers found 
- Eating Capelin, Herring and Anchovies 



Results - Mystic Water



Results - Mystic Water



Results - Drink Samples

*Due to the long and tedious process of identifying individual fibers using the FTIR 
machine and the Open Speccy program, we did not have enough time to confirm the 
identity of these fibers  



Hypothesis Supported Or Refuted
Microplastics were found in penguin feces 

- While not present in all samples, microplastics were found enough of the feces to answer 
the original question. 

The Mystic pool water is not contaminated before exposed to penguins
- The Mystic tap water (pre-penguin water) had significantly less microplastics than the pool 

water. From this we can draw the conclusion that the microplastics in the feces are mainly 
coming from fish.

Filtered and bottled water had the least fibers present
- They most likely undergo similar filtration processes, and are both exposed to plastic.

Sprite had the most fibers present 
- It is unclear why the Sprite would contain the most fibers. This might be due to other 

ingredients found in Sprite. 



Future Work 
Big Picture 

- Comparing captive penguin feces samples to wild penguin feces 

- Data from wild penguins in Argentina and captive penguins from Central Park zoo 

and Mystic aquarium is being collected, compared, and analyzed to identify major 

differences 

Next Step 

- Identifying what food is exposing the penguins to microplastics 
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