
Non-scents: Pollution can confuse pollinators’ 
sniffers 

Air pollution makes it harder for insects to find the food they’re after 
 

 
Two pollinators — a common checkered skipper butterfly and a bee — share a flower. 
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By Lindsey Konkel 

August 10, 2016 at 6:00 am 

Bees and other pollinators use scents to track down fresh flowers. Air pollutants can 
weaken or even scramble those scents. Scientists had worried that this might make it 
harder for some pollinators to find a meal. And indeed, a new study concludes, in some 
cases it could quadruple the pollinators’ effort. 

Many animals help pollinate plants. They do this by bringing grains of pollen from one 
plant’s male parts to the female parts of another plant. Species that do this include 
bees, butterflies, moths and beetles. But for many reasons, the pollinators available to 
help plants in this way have been declining. Scientists think that a loss of habitat — 
good places to live — could be one factor. Diseases, parasites and exposure to certain 

pesticides also may be playing some role. 

Jose Fuentes points to air pollution as yet another possible factor. He’s an atmospheric 
scientist at Pennsylvania State University in University Park. In an earlier study, he 
showed that some air pollutants could weaken or destroy scents given off by flowers. If 
the pollinators can’t smell the blooms, they may have to bumble around longer 
searching for lunch. 

https://www.sciencenewsforstudents.org/author/lindsey-konkel


Foraging for a meal leaves pollinators out in the open and at risk of becoming some 
other animal’s lunch. And any time spent hunting food is time away from their duties 
back home, such as protecting a hive or nest, explains T’ai Roulston. He is an insect 
biologist at the University of Virginia in Charlottesville. Roulston worked with Fuentes on 
the new study. 

The team decided to probe how pollution might affect the lunch break bees would take 
from a hive. The group used a computer to model scent changes in response to various 
polluting chemicals in the air. Their data now indicate bees and other insects could take 
longer — much longer — to find and follow scents to a meal. The scientists have just 
shared their findings in the July 1 issue of Atmospheric Environment. 
 

What the computer predicted  

Flowering plants emit gases that perfume the air. The fragrant molecules disperse and 
create a scented plume. Like a game of hot and cold, pollinators use their antennae to 

follow the gradient, always looking for where the scent strengthens. A strong scent 
means they are closing in on a bloom. A weaker scent means they’re drifting off course. 

 
Female brown-belted bumblebee collecting pollen from purple clover. The large orange bundle on its hind leg 

is pollen. TOM  KOERNER/USF WS  / F LIC KR (CC BY 2.0) 

The researchers focused on five representative floral scent molecules. One molecule 
they looked at, for example, is called beta-myrcene (BAY-tuh MER-seen). A number of 
blooms emit this chemical into the air. Among them: snapdragons, purple coneflower, 
parsley, hops and certain citrus plants. Normally, this gas can travel some 800 meters 
(0.5 miles) from its flower source. But in polluted air, this same molecule could travel 
only half as far. Changes to beta-myrcene and other scent molecules as they interacted 
with the pollutants meant that insects would have to spend longer in search of a meal. 

About 50 percent of foraging insects can sniff out a particular scented plume in 15 
minutes if the air was clean. But the same insects could take an hour, the computer 



predicts, to find the scent plume when air is moderately polluted with ozone. Ozone is 
one of the primary irritants in urban smog. And the level of ozone considered here 
would be typical for a major U.S. city on a hot summer day, notes Fuentes. 

These findings give scientists clues about what may be going on in nature, says James 
Blande. He is a chemical ecologist at the University of Eastern Finland in northern 
Europe. He wasn’t involved with this research. Still, he says, “it’s important to test these 
assumptions in real world experiments before drawing any firm conclusions.” 

But air pollution might do more than just weaken scent plumes. Chemical reactions 
between air pollutants and plumes may transform the blooms’ fragrances, creating new 
scents. And these scents may be unrecognizable to pollinators. 

That’s certainly Fuentes’ concern. So, he says his next research project will be to look 
at how insects deal with any new floral scent. “It is possible that some insects will evolve 
ways to detect and use these new molecules to find food,” he says. 
  



THESE BRAVE WOMEN VOLUNTEERED 
FOR A VOYAGE TO RESEARCH PLASTIC 
POLLUTION 
 

 
 

In 2007, Emily Penn was on a boat travelling from England to Australia to start a job as 
an architect. With nowhere to shower on board, she jumped off the bow of the boat into 
the water and came to the surface to find herself surrounded by pieces of plastic. This 
was the pivotal moment, 800 miles from land and encircled by man-made waste, that 
galvanised Penn into action. 

Just a few years later after educating herself about the way in which our refuse finds its 
way into the sea, she found herself on a trip around the world to study plastic 
pollution. Penn visited the world’s five ocean gyres, currents that collect waste like a 
giant plughole and what she found surprised her. Whilst some of the waste remained 
tangled into floating islands so large they couldn’t pull them aboard the boat, much more 
was breaking down into minuscule pieces. 

Trying to clean these pieces up is almost impossible and their small size means that 
they can end up in the food chain. A study published in the journal Environmental 
Science and Technologyfound that we adults eat somewhere in the region of 50,000 
of these micro plastics each year in everything from salt to seafood to bottled water. 
Penn was astonished and went for a blood test to check if chemicals used for things like 
making clothing flame retardant were making their way into her body. 
 
“It turned out I had 29 of these 35 toxic chemicals inside my body,” she says, “a lot of 
them were endocrine disruptors, something that mimics hormones and stops those 
important messages moving around our bodies”. 

https://www.euronews.com/living/2019/10/17/which-country-has-just-made-plastic-stemmed-cotton-buds-illegal
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These endocrine disruptors can be a big problem for female reproductive health, even 
potentially being passed on to children according to the US Institute of Environmental 
Health Sciences. As it was likely that these endocrine disruptors were having an 
impact on women’s health, Penn started to think about inspiring female ambassadors 
for change. 
 

SAILING THROUGH ALL WEATHERS 

Penn’s first research mission took place in 2014 as she crossed the Atlantic with a crew 
of 14 to find answers about how the health of the environment was linked to the health 
of our bodies. Surrounded by a group of women from 10 different nationalities, 
supporting each other through seasickness and the trials of the ocean, she began to 
think that they might be able to help change the world. A few excursions to take water 
samples, a voyage through the North Pacific gyre; Penn was drawing attention to this 
all-female mission to spread stories of the ocean plastic problem. 

 
Collecting and processing a water sample filled with microplastics 
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She began to get requests to join these trips but knew the way they were currently 
operating couldn't accommodate all of the inspirational women interested in taking part. 
So, she decided to plan what would be eXXpedition’s most ambitious project yet. 
Plotted in the small hours of the morning on a GPS device with her team she created 
the route for a 730 day voyage around the world. 

Emily Penn collecting microplastics on a 

beautiful sandy beach 
eXXpedition 

 

https://www.niehs.nih.gov/health/topics/agents/endocrine/index.cfm
https://www.niehs.nih.gov/health/topics/agents/endocrine/index.cfm
https://www.euronews.com/living/2019/10/09/the-dirty-subject-one-photographer-wants-to-remind-us-of
https://exxpedition.com/
https://exxpedition.com/


On the 8th of October, Penn and the first crew of 14 set off from Plymouth, UK on 
number 1 of 30 legs which will eventually see 300 different female crew members join 
the cutting edge scientific mission. 

 
A map showing the Round the World route over the next 2 yearseXXpedition 

 

Kirana Agustina is one of the team members for this first section of the voyage which 
will see the 73ft vessel travel from the UK 1,200 miles out into the North Atlantic Ocean 
to the Azores. A post-graduate student from Indonesia, she hopes that she can help 
inspire action against ocean pollution in a country with incredibly unique waste 
challenges. Made up of 18,000 islands, Indonesia sits in the Indonesian Throughflow, a 
current through which 90% of all plastic found in the sea is driven. “Coming from an 
island nation, we are very disconnected from the ocean,” she says at the launch of the 
voyage. 
 

 
The crew for the first leg depart from PlymouthSophie Bolesworth/eXXpedition 

As well as better connecting her own country with its oceangoing heritage, she hopes to 
educate other outside of her homeland about the reasons for Indonesia’s ranking as the 
world’s second-largest polluter, “We have an issue with the mismanagement of plastic 
but Indonesia is also an importer of global plastic waste”. 

RESEARCHING OCEAN PLASTIC WASTE 

https://exxpedition.com/
https://exxpedition.com/


The voyage isn’t just about empowering women to lead others in tackling this 
environmental crisis, though. Throughout the trip important research will be carried out 
on both sea and land. Using a combination of surface trawling, sampling from the layer 
just below this and sediment sampling the team hopes to build a more comprehensive 
picture of how plastic has made its way into every part of this ecosystem. 

The samples taken by each team will then be used by researchers at eXXpedition’s 
academic partner, University of Plymouth and around the world. Projects include an 
attempt to map how marine plastics end up being dumped by currents in the gyres 
they will be visiting by the mission's science lead, Dr Winnie Courtene Jones. 

 
Analysing samples on board 

© Eleanor Church Lark Rise Pictures 

“Going around the world provides a really unique opportunity to get such a huge global data 

set,” she says adding that they are hoping that taking samples both from the surface and at deeper 

levels will help to paint a better picture of how our waste moves and accumulates. "From that 

[data] we will be to work out where sources are and also provide the evidence of how much there 

is to develop evidence based and effective solutions to combat this". 

Data like this will be passed on to organisations such as eXXpedition sponsor, Tomra, a 
Norwegian company which makes sensors that detect materials to make recycling as 
effective as possible. This is just one of the potential solutions that are expected to 
come out of this groundbreaking mission around the world. 

 

 
Trawling for plastic© Eleanor Church Lark Rise Pictures 

https://www.euronews.com/living/2019/07/10/watch-italy-s-answer-to-the-problem-with-plastic
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Whale watch 

Unraveling the secret lives of whales may help keep them from 
dying out.  
 

 
This humpback whale waved its tail off Samana in the Dominican Republic. Scientists study these majestic mammals to 

better understand how to protect them. 
K IT KO RZUN /IS TO CK PHO TO  

 

By Emily Sohn 

March 15, 2005 at 12:00 am 

It doesn’t matter how seasick people may feel. When a whale appears, nothing else 
matters, says whale researcher Steve Palumbi. “Everyone—from 5 to 95 years old—
rushes to the side of the boat.” 

“Whales have that effect on people,” Palumbi adds. He’s a biology professor at Stanford 
University. 

It might be their gargantuan size, their beautiful and haunting songs, which can travel 
underwater for thousands of miles, or the fact that they’ve been on Earth for a long, long 
time. Then again, whale awe might come from something beyond words. 

“Something about them is just magical,” Palumbi says. “They’re magnificent creatures. 
They’ve been swimming the seas for 20 million years. It should be no surprise that 
they’re the masters of the ocean.” 

https://www.sciencenewsforstudents.org/author/emily-sohn


These ocean rulers, however, are in big trouble. Between 1925 and 1975, whale 
hunting destroyed many of the world’s whale populations. By the time whaling was 
officially banned in 1986, some species had already become extinct. Others are still 
struggling to recover. 

Meanwhile, countries such as Japan and Norway have found ways to continue hunting 
whales for their meat and blubber. And they’re trying to get permission from the 
International Whaling Commission to start whaling again on a large scale in the next 5 
years. 

Whales face other threats, too. Lots of boat noise can prevent them from 
communicating with each other. And pollution may be poisoning the fish they eat. 

Despite the admiration that whales inspire, scientists still don’t know many things about 
them. “Much of what whales do and how they live their lives is still a secret,” Palumbi 
says. 

So, scientists such as Palumbi are working hard to unravel the secret lives of whales. 
Their goal is to find ways to protect them for generations to come. 

Polluted waters 

Oceans act like giant conveyer belts, spreading dangerous chemicals such as DDT and 
dioxins around the world, says Roger Payne. He heads a whale conservation 
organization called Ocean Alliance. 

As toxins move up the food chain, from fish to whales (and people), they get more and 
more concentrated in muscle and fat tissue, which increases potential health hazards. 

Payne’s organization has sent a ship named the Odyssey on a 5-year, worldwide cruise 
to collect data. Researchers aboard the ship are gathering skin samples from sperm 
whales, then analyzing the samples for pollutants. 

“The first question is: How bad is it?” Payne says. “Until we can answer that, we can’t 
really get anywhere.” 

The voyage’s goal is to create a map of pollution in oceans around the world. This 
information should reveal something about how our waste is affecting long-lived 
mammals like whales. 

Sample collection is still underway. So far, testing of 30 whale samples has revealed the 
presence of pollutants in every single one. 

If most other samples turn out to be contaminated, the findings could also be a warning 
to people. Seafood is the main source of animal protein for 70 percent of people on 



Earth, Payne says. If the seafood we eat is tainted, our health could be at stake, along 
with that of whales. 

Loud noise 

Chemicals are not the only kind of pollution in the ocean. Noise is also a major problem, 
says Christopher Clark. He’s director of Cornell University’s bioacoustics research 
program. 

In his research, Clark uses highly sensitive microphones that were originally developed 
by the U.S. Navy to track ships. The microphones are so sensitive that Clark calls them 
“the Hubble telescopes of the sea.” The Hubble Space Telescope is an orbiting 
instrument that has provided extremely detailed images of the universe. 

Now, Clark is using these microphones to pinpoint where whales are, how they move, 
and what sounds they make. 

Whales generate a variety of sounds, sometimes creating long and intricate melodies. 
No one knows what whale songs mean, but the tunes can be very complex. 

Some scientists suggest that whales make such noises to navigate and communicate. 
They might keep track of each other, tell others where food is available, and find each 
other to breed. I wonder if they also talk about the weather! 

 
An orca (killer whale) takes a peek through a hole in the ice. 

 

Clark’s research has shown that whales use low-frequency sound waves to 
communicate with each other across hundreds, even thousands of miles of water. This 
means that a whale off the coast of Newfoundland, way up in northeastern Canada, can 
hear its friends in Puerto Rico, 1,600 miles away in the Caribbean. 

But there’s a problem. Ships make a lot of noise, and there are lots of ships out there. 
All of that “acoustic smog,” Clark says, has greatly reduced the ability of whales to hear 
each other. 



Cape Cod Bay on the coast of Massachusetts is a particularly extreme example, Clark 
says. The bay is a critical habitat for northern right whales, but the noise is persistent 
and the levels are very high. 

If there were this much noise on land, Clark says, a government agency called the 
Occupational Safety and Health Administration (OSHA) would order us to wear earplugs 
or stay away to protect ourselves and keep from going deaf. 

Whales might end up leaving their homes or swimming to different depths to avoid loud 
noises. Such moves could create further problems, a recent study by scientists at the 
Woods Hole Oceanographic Institution suggests. 

The researchers found that whales can get “the bends” in the same way that scuba 
divers do when they swim too deep, stay down too long, or rise too quickly to the 
surface (see “The Pressure of Scuba Diving” at 
http://www.sciencenewsforkids.org/articles/20040623/Feature1.asp ). In this ailment, 
bubbles of gas in the blood can cause severe pain and even death, both in people and 
in whales. 

 

A gray whale pokes its head above the water. 

Deep food 

Protecting whales is especially important because a variety of species depend on them 
for survival, says Craig Smith. He’s an oceanographer at the University of Hawaii, 
Manoa, and he studies “whale falls.” A whale fall is a dead whale carcass that sinks to 
the bottom of the ocean. 

The body of a 50-ton whale can sustain up to 80 years worth of life, Smith says. 

Using deep-sea robotic equipment, including the submersible Alvin (see “Explorer of the 
Extreme Deep” at http://www.sciencenewsforkids.org/articles/20041110/Feature1.asp ), 
Smith has discovered a wealth of bizarre creatures that seem to thrive only on whale 
falls. 



The blind zombie worm is one example. These odd worms feed on whalebones and 
grow into mats that look like fields of tall grass waving in the wind. 

“The communities are remarkable,” Smith says. One whale can support 3,400 individual 
creatures that belong to more than 200 species, including mussels, sharks, clams, and 
worms. 

“It’s among the most species-rich habitats in the deep sea,” he says. 

A decline in whale populations would mean a decrease in whale falls. As a result, many 
specialized species would become extinct. For example, calculations show that, if whale 
falls went down by 75 percent, about 30 to 40 percent of the species that depend on 
these falls for survival would die out. 

Even reducing whale falls by half would cause 15 percent of dependent species to 
disappear. That’s troubling, Smith says, because some people argue that killing 50 
percent of whales would do no harm. 

Hunting ban 

Not all the news is bad news. Using information buried in whale DNA, Palumbi’s 
research has shown that Antarctic minke whales have been thriving for as long as 2 
million years. Through ice age after ice age, their numbers have continued to grow 
steadily. Whaling seems to be the only major threat they face. 

 

  

The blue whale is the largest animal that has ever lived on Earth. 

However, a complete ban on whaling may be the only way to save the world’s whale 
populations and all of the species that depend on them, many researchers say. At the 
same time, countries such as Japan and Norway see the sale of whale blubber as a 
major source of income. 

The best thing scientists can do now, Palumbi says, is to learn as much about whales 
as they can in order to document the negative effects of whaling. With rapid advances in 



technology, the opportunities for understanding these marvelous animals seem to be 
better than ever before. 

“Learning about how whales live their lives, how they have lived their lives, and even 
how they die takes more than just looking at them from the surface,” Palumbi says. “It 
takes technology—new technology that pushes back the curtain of the ocean.” 

Though there’s a lot left to be discovered, new technology and new research is 
beginning to fill in the gaps in the secret lives of whales. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mealworms chow down on plastic 

Tiny insects could tackle a giant waste problem  
 



 
Plastic-eating mealworms munch away on polystyrene foam. 

YU YANG 

By Kathiann Kowalski 

October 26, 2015 at 6:00 am 

Polystyrene foam, best known under the brand name Styrofoam, is a plastic with lots of 
uses. It insulates coolers and refrigerators. It cushions electronics for safe shipping. It 
holds drinks, yogurt and other tasty foods. It also makes a great snack for mealworms. 
And that could point to a new way to get rid of this long-lived plastic. 

This and other types of plastic currently present big problems. They take up lots of 
space in landfills. And some types of plastic, including polystyrene, can resist 

breakdown for a long, long time, notes Wei-Min Wu. He’s an environmental engineer at 
Stanford University in California. 

Polystyrene is a polymer. It is made of a long chain of repeating groups of atoms. The 
chemical structure of those units makes it very stable and long lasting. “People thought 
this compound could take a hundred years to be broken down,” Wu says. The food that 
polystyrene protects, in contrast, can decompose in as little as a month. 

However, a new study finds, hungry young insects can speed the plastic’s breakdown. 
Feed polystyrene foam to common mealworms, and in just one day their gut bacteria 
can break down almost half of the foam they ate. 

Wu led the team doing this research along with environmental engineer Jun Yang at 
Beihang University in Beijing, China. They published their new findings in Environmental 
Science & Technology on September 21. 

https://www.sciencenewsforstudents.org/author/kathiann-kowalski
http://mealwormcare.org/


Plastic energy 

Mealworms are the immature, or larval, form of Tenebrio molitor beetles. For one month, 

the researchers fed only polystyrene foam products to a test group of these yellow, 
wormlike larvae. 

The mealworms that ate plastic were generally every bit as healthy as the controls — 
those eating normal food. Chemical tests showed that the plastic-eaters used the 
polystyrene as they would any food — for energy to fuel their life activities. After 16 
days, about half of the carbon from the polystyrene came out of the mealworms as 
waste. Most of the rest was converted to carbon dioxide. Carbon dioxide is a byproduct 
of respiration by species that breathe oxygen. Respiration uses the oxygen to break 
down chemical compounds for energy. 

Additional work showed that gut bacteria in the mealworms performed much of the 
plastic’s breakdown. But just taking the bacteria out of the mealworms won’t solve 
society’s growing problem of plastic wastes. Those bacteria will break down polystyrene 
when they’re outside of a larva’s gut. However, says Wu, “the rate is much slower than 
inside the mealworm’s body.” After two months, those bacteria broke down 7 percent of 
the compound. Inside the bugs, about half of the chemical broke down in just one day. 

Trash control 

“This appears to be very good research,” says Susan Selke. She’s a chemical and 
packaging engineer at Michigan State University in East Lansing. She warns, though, 
that the discovery isn’t a cure-all for polystyrene wastes. 

It is important to know that mealworms can break down this otherwise long-lived plastic. 
“But that doesn’t mean that if you throw your polystyrene cup away improperly that it’s 
going to be degraded,” she says. When it ends up in a landfill, that cup will stick around 
for a very long time. 

And this research isn’t a reason to rush out and release mealworms or bacteria near 
landfills, she warns. “There could be all sorts of potential consequences [unwanted 
changes] to the environment.” Moreover, she notes, the cost of buying up a truckload of 
the bugs to treat those wastes could be quite high. 

Wu agrees that it’s best to view the new research as a first step. For now, the 
researchers know what the mealworms can do. The next step will be figuring out 
which enzymes from their gut bacteria trigger the breakdown of the plastic chemical. Only 
later on might engineers apply that knowledge to actually treat some plastic wastes. 

Meanwhile, all consumers need to do their part in helping to reduce the amount of 
plastic that ends up in the trash. “Plastic contamination is a real problem,” Wu says. “We 
need to enforce recycling and separation of plastics from the trash.” Both can limit how 



much plastic ends up in the environment while researchers seek out better ways to 
eliminate that trash. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sea Turtle Conservation 

 



 
 

Of all the animals on our planet, perhaps none are under more threat from light 
pollution than sea turtles. Sea turtles live in the ocean, yet they hatch at night on 
sandy beaches. Hatchling sea turtles have one immediate goal to ensure their future 
survival – find the ocean. They have evolved to locate the sea by seeing the brighter 
horizon over the ocean, and moving away from landward silhouettes. On a natural 
beach the newly hatched sea turtles find the open horizon and make for the water. 

Adult female sea turtles have a hard time finding an appropriately dark beach for 
laying their eggs and the lights of our cities confuse their hatchlings. Instead of 
reaching the safety of the ocean, the newborn sea turtles often head for illuminated 
roads, civilization, danger and death. In Florida alone, millions of hatchling sea turtles 
die this way every year. 

Light pollution has a major impact on species of endangered or threatened sea turtles 
that nest on developed beaches. With the use of proper lighting practices, technology 
and awareness, IDA is making it possible for our endangered sea turtle populations to 
rebound. 

Turtle friendly light fixtures are designed to keep light where it is needed — pointed 
downward. And turtle-friendly light sources limit the spectrum of light emitted to 
minimize the impact on turtles. When used correctly, these lights provide proper 
illumination for human safety without negatively impacting sea turtle nesting or 
hatchlings’ ability to find the ocean. 

In 2013 the Florida Department of Environmental Protection and the Florida Fish and 

Wildlife Conservation Commission hired IDA to identify coastal lighting that could 

threaten the nesting habitats of endangered sea turtles. After spending weeks in the 

field, our experts developed a series of recommendations for turtle friendly lighting 

that are now being put into place and that will protect future generations of turtles. 



We’re making a difference, but there’s much work still to be done in Florida, and 

across the globe. IDA is looking for partners that can help us continue this work and 

to save our turtles.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Earthworms lose weight in soils polluted with 
microplastics 



Plants were stunted, too, as scrawnier worms may offer fewer benefits to 
them and their soil  
 

 
Earthworms help keep soil healthy. They digest plant matter, leaving nutrients for the soil. But in a new study, 

soil microplastics hurt worm growth and stunted plants. 
D AN BREKKE, FL IC KR (CC -BY-NC 2.0) 

 

By Sharon Oosthoek 

November 1, 2019 at 5:45 am 

Microscopic bits of plastic have been showing up throughout the environment. Most 
measurements of it have been made in water. But this pollution can taint the air and 
soil, too. A new study finds that microplastics in soil can stunt the growth of earthworms. 
And that’s worrying, its authors note, because earthworms tend to help make soil good 
for growing plants. 

“Soils are the foundation of the food chain,” says Bas Boots. He’s one of the study’s 
authors. Healthy soil, he notes, “supports plant growth, including food we eat.” 

Earthworm poop also helps keep soil healthy. As worms burrow, they eat organic matter 
such as dead plants. Their poop — called castings — contains essential nutrients such 
as nitrogen and phosphorous. These nutrients help plants grow. Boots works at Anglia 
Ruskin University in Cambridge, England. As an ecologist, he studies how people affect 
soils. He and his team focused on earthworms exposed to microplastics. Worms create 
little tunnels as they move through the ground. These tunnels allow air and water to get 
to plant roots. Without worm tunnels, soil can dry out and become too compacted for 
plants to grow well. 

The new study found that worms living in soil with microplastics lost weight. So did 
ryegrass, a popular grass used for lawns. When ryegrass was grown along with worms 
and microplastics, both it and the worms became stunted. 

https://www.sciencenewsforstudents.org/author/sharon-oosthoek


Boots’ team shared its findings September 11 in Environmental Science & Technology. 

A broad range of pollutant sources 

Microplastics are five millimeters (0.2 inch) or smaller. They often are released by the 
breakdown of water bottles, shopping bags or other plastic products. Clothing made from 
nylon fleece also can shed plastic fibers when it’s washed. Those fibers will go down the 

drain and into the environment. Even car tires and breaks can release microplastics. 

Scientists have known since the 1970s that microplastics pollute the ocean. Only in the 
last 15 years or so, have scientists learned how microplastics enter waterways, 
including lakes and rivers. (From there, those plastic bits flow to the oceans.) 

Recently, researchers have begun finding microplastics in the air and soil, too. For 
instance, a 2018 study found both such plastic bits polluting farmlands. 
 
How do they get there? Plastic fibers and dust can settle out of the air. Sewage can 
contain microplastics. Farmers sometimes spread that treated sewage on farm fields as 
fertilizer. Many farmers also cover parts of their fields with plastic mulch to suppress 
weeds and to keep soils from quickly drying out. 

“People even throw plastic [trash] on the ground — including cigarette butts,” notes 
Boots. That plastic litter breaks down over time into smaller and smaller bits, he points 
out. 

Earthworms make good gardeners 

Studies have shown that when there are microplastics in water, fish and shellfish will eat 
them. Similarly, the new study finds that when there are microplastics in soil, worms will 
eat them. So, the researchers designed experiments to learn how that might affect the 
worms. 

First, Boots’ group added one of three types of microplastics to pots of dirt. Some pots 
got bits of polyethylene (Pah-lee-ETH-eh-leen). This material is used to make plastic 
bottles and disposable bags. Another set of pots got a biodegradable plastic made from 
polylactic acid. A third set had microplastic clothing fibers mixed into the dirt. Boots says 
the amount of microplastics his team added was “relatively high, but not unrealistic for 
soils.” A fourth set of pots had dirt with no plastic pollution. 

Next, the researchers dug up rosy-tipped earthworms. They collected them from grassy 
areas in Cambridge. These worms are common in the topsoil of temperate regions 
(latitudes between the subtropics and the poles). Such regions include most of the 
United States, Canada and Europe, as well as Central Asia, southern South America 
and southern Australia. 
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https://www.sciencenewsforstudents.org/article/microplastics-are-blowing-wind
https://www.nature.com/articles/s41598-018-36172-y
https://www.sciencenewsforstudents.org/article/uh-oh-baby-fish-prefer-plastic-real-food
https://www.sciencenewsforstudents.org/blog/eureka-lab/oysters-dine-ocean-plastic
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As they burrow through soil, earthworms create tunnels through which air and water can quick reach plant 
roots. And worm feces add nutrients to the soil in and around those roots. 

 
Next, the researchers dug up rosy-tipped earthworms. They collected them from grassy 
areas in Cambridge. These worms are common in the topsoil of temperate regions 
(latitudes between the subtropics and the poles). Such regions include most of the 
United States, Canada and Europe, as well as Central Asia, southern South America 
and southern Australia. 

The researchers weighed each worm at the start of the tests. That way they could 
compare its weight before and after exposure to the plastic. But first, they had to get the 
worms to empty their guts. Otherwise, the starting weights would include undigested 
organic matter. Then the worms’ end weights wouldn’t be a true measure of their 
growth. 

Fortunately, worms are basically digesting and pooping machines, explains Boots. “The 
earthworm will just go about its business and will produce casts, or worm poo, as if it 
was still in the soil,” he says. “Without any soil to eat, this will empty their guts.” So the 
researchers just had to wait until the worms’ pooping stopped. 

As they waited, the researchers also had to guard against the worms running away. 
“Earthworms can be surprisingly fast,” he says. So they corralled the worms during this 
stage in high-rimmed beakers. 

 



Worms weigh in 
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A field seeded with ryegrass. This turf grass was stunted when grown along with worms and microplastics. 

Now the worms were ready to be tested. Boots’ team put two worms in each pot of dirt. 
Next, they planted the pots with ryegrass seeds. Then they let the worms munch away 
for 30 days. Afterward, the worms had a second weigh-in. Those living in plastic-free 
dirt gained an average of 5.1 percent over the month. 

In contrast, all worms living in dirt with microplastics lost weight. On average, they 
dropped 3.1 percent of their starting weight. (Worms that ate polyethylene-loaded dirt 
lost the most — an average of 5.6 percent.) 

 
In contrast, all worms living in dirt with microplastics lost weight. On average, they 
dropped 3.1 percent of their starting weight. (Worms that ate polyethylene-loaded dirt 
lost the most — an average of 5.6 percent.) 

Turf grass growing with plastic also was stunted when compared to the grass growing in 
clean dirt. The researchers could not say whether the stunted grass was due to the 
smaller worms in their pot or to toxic effects of the plastic. “That’s because we did not 
have a set of pots . . . without any earthworms,” says Boots. “So there is more work for 
us to do.” 

The researchers also don’t know why the worms lost weight, but they have some ideas. 
The microplastic particles might have irritated their guts. Or chemicals in the plastic 
might have interfered with the worm’s ability to pick up nutrients from the dirt. 

Breaking down 

The new study is one of the first to look at the effect of microplastics in soil, notes 
Hayley McIlwraith. She studies microplastics at the University of Toronto in Canada. 
The use of one biodegradable type, here, is particularly interesting, she says. Many 
people don’t realize that biodegradable plastics can be harmful, she says. 



Made from plants, biodegradable plastic is designed to break down more quickly than 
the traditional plastic made from oil. But biodegradable plastic will break down more 
quickly than regular plastic only if it is exposed to high temperatures for weeks at a time. 
This tends to happen only in special compost bins. In the open environment, it doesn’t 
break down any faster than regular plastic, she points out. 
 
In that sense, she argues, “Biodegradable microplastics are not much better for the 
environment than regular microplastics.” 
Boots hopes his study will encourage other scientists to do more research on the effect 
of microplastics in soil. “Earthworms are only a small part of the animal community that 
lives in the soil,” he points out. “If they are affected by plastics pollution, who knows 
what else may happen with others?” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Utah Faces Unique Air Quality Challenges 
The state has made progress in reducing air emissions, despite its growing population and 

annual temperature inversions. 



 
By Casey Leins Staff WriterJune 25, 2019, at 8:00 a.m. 

 

 
 

NESTLED IN THE MIDDLE of the Wasatch and Oquirrh mountains, Utah's Wasatch Front – a 
string of cities running from Nephi to Brigham City – offers a picturesque view, with the valley's 
skyline backed by snow-capped peaks. The area's natural beauty is one of the reasons why 
Utah's population has grown by more than 14 percent during the past decade.  

But the area's unique topography also poses a major environmental challenge. During the 
winter, the valley is prone to temperature inversions, where high pressure systems act like a lid 
over cold air for days to several weeks. Pollution gets trapped in the stagnant, cold air, greatly 
reducing air quality and posing health risks to the area's residents, who comprise about 80% of 
the state's population. The region also includes Silicon Slopes, which encompasses Salt Lake 
City, Provo and Park City, among other places. 

These temperature inversions help explain why Utah's air quality stacks up so poorly compared 
to the rest of the nation. In U.S. News' 2019 Best States rankings, the Beehive State ranked 
second to last (ahead of Delaware) for its urban air quality, which measures the average 
number of days in 2018 in which its Air Quality Index was above what the Environmental 
Protection Agency deems a "healthy threshold. 

The state has invested significant resources in recent years – including $29 million this year – to 
improve its air quality. And these efforts, which also stress the need for more research to 
inform policy, have shown promising results, according to Utah's Department of Environmental 
Quality Executive Director Alan Matheson. He says the state has reduced air emissions by 38 
percent during the past 15 years, despite a population increase of 34 percent. Still, experts say 

https://www.usnews.com/topics/author/casey-leins
https://www.usnews.com/news/best-states/utah
https://www.census.gov/quickfacts/UT
https://www.usnews.com/news/best-states/delaware
https://www.usnews.com/news/best-states/rankings/natural-environment


the state needs to continue to ramp up its air quality efforts to ensure a safe environment for 
its citizens. 

"While we know we're not out of the woods, especially as we continue to be either the fastest 
growing or one of the fastest-growing states in the country, we've shown progress," Matheson 
says. "I think it's one of those things where you say the efforts people are making are paying 
off, now let's continue it and take the additional steps necessary to make sure we're staying in 
compliance." 

The state has improved its air quality in a number of ways, one of which has been figuring out 
the area's main sources of pollution. Kerry Kelly, an assistant professor in chemical engineering 
at the University of Utah who also served on the state's air quality advisory board for eight 
years, has done research to better understand these pollution sources. Kelly analyzed filters 
that capture particulate matter to see exactly where pollution is coming from, and she found 
that wood burning is far more significant than the state originally thought. In response, the 
state has implemented more efforts to reduce wood burning during wintertime inversions 
through wood burning restrictions and by providing incentives to entice people to switch from 
wood burning to natural gas or electric heat.  

Through her research, Kelly says she discovered something else unexpected: During the 
inversions, there are big differences in neighborhood-scale pollution. Air quality is significantly 
better higher up in the valley, such as Park City, which is typically comprised of higher-income 
homes, compared to the air quality lower in the valley.  

"So there's an environmental justice issue there," Kelly says.  

In addition to an emphasis on research, which has allowed lawmakers to better understand 
how to target the biggest culprits of air pollution, Utah has also worked to educate the public 
on the sources of pollution and its role in addressing the problem.  

Thom Carter, executive director of the Utah Clean Air Partnership, a nonprofit spearheaded by 
Republican Gov. Gary Herbert, says the organization has reached the public through online 
advertisements, television commercials and billboards. And people seem to be processing the 
information. 

According to Carter, in a 2019 poll of more than 500 people, 52% of respondents said cars and 
other modes of transportation, such as planes and motorcycles, contribute the most to Utah's 
air quality problem during the winter. This is correct: Mobile emissions account for 
approximately half of the state's air quality problem. Five years ago, 54% of respondents said 
industrial sources were the largest contributor.  

"We felt really good that people were better understanding the problem, or at least better 
understanding the emissions problem," says Carter, adding that respondents were also more 

https://www.usnews.com/best-colleges/university-of-utah-3675


likely to agree that the general public and individuals are responsible for fixing the problem 
instead of placing the responsibility on the government.  

Notably, Kelly says cleaner vehicles working their way onto the roads, replacing older vehicles 
that cause more pollution, has been the biggest source of Utah's air quality improvement so far. 
Because the Trump administration isn't pushing to tighten these standards, she says the state 
will have to rely on other ways of reducing emissions if it wants to continue to make progress in 
its air quality. 

Additionally, three of Utah's five refineries are either currently using Tier 3 fuel – meaning the 
fuel meets certain EPA standards – or will by 2020. When combined with a Tier 3 car, this fuel 
reduces a car's emissions by 80 percent, according to Carter.  

Carter says the state is also encouraging telework to reduce the number of people on the roads 
and, therefore, cut mobile emissions. In the state's last budget, the Legislature devoted about 
$6.2 million to a teleworking program for state employees, he says.  

"They realize that before they do anything about mandating other organizations to (enforce) 
telework, they need to lead by example," says Carter, who explains that telework decreases the 
need for new office buildings and helps address the area's housing density issue by allowing 
people in more rural areas to work for the state government.  

As Utah's population sustains rapid growth, Kelly emphasizes the importance of maintaining 
these efforts. 

"(Air quality is) going to continue to be a challenge," Kelly says. "There's a lot of development 
on Silicon Slopes so we've got a lot of IT firms moving to this neighborhood. The more people 
living here, the more burdens you place on this constrained air shed."  
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