Microplastics in the Laurentian Great Lakes

If you live in the United States, you’ve most likely heard of the Great Lakes. For those of
you who are fortunate enough to see and appreciate how absolutely massive these lakes are in
person, then you know why us Michiganders take so much pride in living in this beautiful state.
Being the only bi-peninsiular state, the official state motto being, “If you seek a pleasant
peninsula, look about you”, and having your state named after a Great Lake, it is very evident
that a Michiganders admiration for the Great Lakes is unmatched. The acronym H.O.M.E.S.
stands for the first letter for each of the Great Lakes which are, Huron, Ontario, Michigan, Erie,
and Superior. Michigan truly does feel very homey. Unfortunately, our “homes" hide dark secrets
in the form of microplastics.

Microplastics come from a variety of places like plastic bags, tires, cigarette butts, single
use water bottles etc. Basically, if it's plastic it can produce microplastics. Even though plastic is
biodegradable, it never truly goes away. According to the article, “How Long Does it Take a
Plastic Bottle to Biodegrade,” author Kari O’Connor says, “The average time for a plastic bottle
to completely degrade is at least 450 years.” What the author is implying is, even the flimsiest of
plastic bottles will never degrade in our lifetime.

The National Oceanic and Atmospheric Administration (NOAA) has defined
microplastics as, ““...small plastic pieces less than five millimeters long which can be harmful to
our ocean and aquatic life.” Microbeads, another type of microplastic, were intentionally
manufactured to be used in products. Microbeads are the more commonly known microplastic
because of the products that they were used in such as health and beauty products, toothpaste,

and many other household items. They are a polyethylene plastic that is added to exfoliants, used



for bulking agents, for controlled timed release of active ingredients, and to prolong shelf life.
According to Australia’s Department of the Environment and Energy, “...once in the water,
microbeads can have a damaging effect on marine life, the environment and human health. This
is due to their composition, ability to absorb toxins and potential to transfer up the marine food
chain...” Fortunately, in December of 2015 congress approved an act, “prohibiting the
manufacture and introduction or delivery for introduction into interstate commerce of rinse-off
cosmetics containing intentionally added plastic microbeads.” Even with this ban intentionally
produced or not, microplastics remain in each and every one of our Great Lakes and are raising
concern amongst environmental groups all around the world.

As the population surrounding The Great Lakes increases, human activities have taken
their toll on the Great Lakes ecosystem. Even though an increase in population brings more
economic opportunities, unfortunately, it also brings more pollution. Because of the small size of
microplastics, they are easily able to be eaten by aquatic animals. In the article “Vertical
Distribution of Microplastics in the Water Column and Surficial Sediment from the Milwaukee
River Basin to Lake Michigan," the authors write, “A primary concern surrounding microplastics
is their potential to negatively affect aquatic organisms. Microplastics continue to break down
into smaller and smaller particles over time, making them ingestible by all levels of the food
web, from plankton to mussels, fish, and birds.” (Lenaker et al. 12227) What the authors are
explaining is that plastics break down over time, which allows even the smallest of organisms to
be able to ingest the plastic, causing the entire food web to be affected by these microplastics.

Because of their small size, both microplastics and microbeads are able to easily pass

through water filtration systems and end up in the Great Lakes. With a recent study reporting



microplastic concentrations in lakes and rivers to be as high, or higher than in oceanic gyres
(Yonkos, et al. 10377); it is more important now than ever to find a solution to microplastics. In
July of 2012, Yonkos et al. created the first report of microplastics in the surface water of the
Great Lakes that showed a median surface concentration of 5,350 microplastic particles/km2,
with a maximum of greater than 466,000 particles/km?2 (qtd. in Baldwin et al.). The purpose of
these studies were to show the occurrence of microplastics in Great Lakes tributaries, and
determine if there is a relationship between plastics, land cover, and population density. The
study performed by Baldwin et al. showed that fragments seemed to be the most common
microplastic particle type in the Great Lakes. These microplastic fragments made up 52% of the
particles in each sample. Pellets and beads made up 16% of the particles in each sample. This
raises the question: how are microplastics getting into the Great Lakes?

These microplastics come from many sources. The plastics can enter our lakes from
washing clothing made of synthetic materials, like fleece, washes tiny fibers down the drain.
This plastic then travels to streams and rivers which eventually make there way to the Great
Lakes. Microplastics also can come from wastewater runoff from factories, which then goes into
streams and eventually into our lakes the same as washing clothing, or using the water systems in
our houses. In 2012 during the Adopt-a-Beach and Great Canadian Shoreline Cleanup, data was
taken from all of the Great Lakes (see fig. 1) which indicated that a vast majority of the

man-made debris along the Great Lakes shoreline consisted of plastic.
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2012 Great Lakes beach cleanup surveys (fig. 1.). The figure shows the locations of beach cleanup surveys, the
number of surveys conducted, and the percentages of anthropogenic debris comprised of plastic for each of the Great
Lakes. The data used in the figure were collected by Adopt-a-Beach™ (AAB) and Great Canadian Shoreline

Cleanup (GCSC) volunteers in 2012. https://www.sciencedirect.com/science/article/pii/S0380133015000064#f0010

Unfortunately, these microplastics are affecting the marine life and aquatic creatures
around the Great Lakes. Experiments done in a laboratory at Columbia University’s
Lamont-Doherty Earth Observatory provide evidence that, “microplastics damage aquatic
creatures, as well as turtles and birds: They block digestive tracts, diminish the urge to eat, and
alter feeding behavior, all of which reduce growth and reproductive output. Their stomachs
stuffed with plastic, some species starve and die.” What this means is, the microplastics that the

species digest are harming the growth and reproduction rate of these aquatic species. Because


https://www.sciencedirect.com/science/article/pii/S0380133015000064#f0010

microplastics are bioaccumulative, meaning they group together, fish often mistake them for
smaller organisms, and then eat them. This is a problem because plastic has no nutritional value,
so the animals consuming them are receiving no protein.

The next question to ask is how are these microplastics affecting the human population?
An article written by Elizabeth Royte from National Geographic describes how this matter is
affecting the human population around the Great Lakes water basin. “It's difficult to parse
whether microplastics affect us as individual consumers of seafood, because we’re steeped in this
material—from the air we breathe to both the tap and bottled water we drink, the food we eat,
and the clothing we wear.” Some of the chemicals in the microplastics found in water are
harmful to humans. A portion of these chemicals are endocrine disruptors, meaning that the
chemicals interfere with normal hormone functions. Flame retardants in these plastics can cause
brain developmental issues in preadolescents; other compounds in the plastics can cause cancer
or birth defects. Royte goes on to say that studying the impacts of marine microplastics on
human health is difficult because researchers cannot ask humans to eat plastics for experiments.
Also, “plastics and their additives act differently depending on physical and chemical contexts,
and because their characteristics may change as creatures along the food chain consume,
metabolize, or excrete them. We know virtually nothing about how food processing or cooking
affects the toxicity of plastics in aquatic organisms or what level of contamination might hurt
us.” The essence of Royte’s argument is that we truly do not know how microplastics affect
humans because there are too many factors that go into play on how microplastics are consumed

by different species, and if/how the plastics chemical contents change in environments.



To help combat microplastics, researchers and inventors from around the world are racing
to develop equipment to aid in the fight of stopping microplastics once and for all. Lou
Kratchman is leading his company, Draper, to develop a sensor to detect microplastic pollution
faster and more efficiently. The company Draper collaborated with the Environmental Protection
Agency in the summer of 2018 in order to test the prototype. The sensor Krathman created is
able to measure concentrations of microplastics more accurately, and to also perform more
reliably in the field as compared to other microsensors already in use.

Thankfully On December 28, 2015, President Obama signed the Microbead-Free Waters
Act of 2015, banning plastic microbeads in cosmetics and personal care products. The World
Health Organization has also called for more research into microplastics and a crackdown on
plastic pollution. “We urgently need to know more about the health impact of microplastics
because they are everywhere - including in our drinking-water,” Dr Maria Neira, Director,
Department of Public Health, Environment and Social Determinants of Health, at WHO. “Based
on the limited information we have, microplastics in drinking water don’t appear to pose a health
risk at current levels. But we need to find out more. We also need to stop the rise in plastic
pollution worldwide.”

The “pleasant peninsula you seek” seems not to be as pleasant as one may think after all.
The Great Lakes are the largest group of freshwater lakes on Earth by total area, and
second-largest by total volume, containing 21% of the world's surface fresh water by volume.
Humankind has a duty to fight against pollution, especially when it comes to fresh water. The
responsibility of ensuring that our Great Lakes become plastic free weighs heavy on everyone's

shoulders. Only 3% of the world's water is freshwater, 1.1 billion people worldwide lack access


https://www.gpo.gov/fdsys/pkg/BILLS-114hr1321enr/pdf/BILLS-114hr1321enr.pdf
https://www.gpo.gov/fdsys/pkg/BILLS-114hr1321enr/pdf/BILLS-114hr1321enr.pdf

to clean water. With all of this in mind, the initiative to solve the microplastics problem must
become more prevalent in our society than it already is. The number one thing everyday people
can do is to reduce, reuse, and recycle. In an article describing what can be done to help prevent
plastic pollution, the author tells us, “Ninety- one percent of plastic does not get recycled.
Recycling, however, prevents plastics from ending up littering the environment. So, improving
recycling rates by making it easier to recycle and spreading the word about recycling programs
can prevent microplastics from entering the environment,” (Parker, 02). Parker is explaining that
if recycling usage increased, we wouldn’t have such a problem as we currently do.

Microplastics pose a serious threat to not only our aquatic life, but humans as well. As
stated in the article, “Effects of microplastics on marine life,” Marie L6f, ecotoxicologist at
Stockholm University's Baltic Sea Centre, explains that “Microplastics pose a potentially serious
risk to marine animals. There are still knowledge gaps, such as the difficulty to determine exactly
what effects are due to microplastics and those that may be due to other stress factors in the
marine environment.”. Like the author explains, gaps in knowledge regarding microplastics are
present. Through technological advances, and more time invested researching plastics, scientists
and researchers can better understand the unknown long term impact that plastic has on humans
and animals. Until then, The best thing to do is to recycle. If we can all put forth an effort to

recycle and be conscious of our environment, we truly can have a Pure Michigan once again.


https://news.nationalgeographic.com/2017/07/plastic-produced-recycling-waste-ocean-trash-debris-environment/
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