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Plastic trash rides ocean currents to the
Arctic
Scientists track tiny pieces of trash at the top of the world
BY ALISON PEARCE STEVENS MAY 23, 2017 — 7:10 AM EST

Ocean currents carry trash from North America and western Europe up to the Arctic.
ChepeNicoli

View the video.
Remember the last plastic straw you used? It may have simply ended up in a landfill. But there’s
also a good chance that straw just began a very long journey. Maybe it tumbled out of a garbage
truck, for example. The wind might have blown it to a site where rainwater washed it into some
stream. Eventually, it might have floated down to the ocean. If that straw hitched a ride on an
ocean current, it might have kept traveling. A new study finds that ocean currents send a
surprising amount of plastic trash from the North Atlantic up into the Arctic.
And because plastic doesn’t readily break down in the environment, it can stick around long
enough to cause trouble. Animals can get tangled in plastic netting or bags. Some critters may
mistake it for food and eat it. From tiny plankton
(https://www.sciencenewsforstudents.org/article/tiny-plastic-big-problem) to the fish on our
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plates to sea birds (https://www.sciencenewsforstudents.org/article/food-smell-plastic-maylure-seabirds-eat-it) and even whales, plastic increasingly has been finding its way onto the
dinner menu of creatures around the world.
Andrés Cózar wanted to know just how far plastic waste travels — and where most of it ends up.
Cózar is an oceanographer at the University of Cádiz in Puerto Real, Spain. He worked with
scientists from eight different countries for his new study. The team spent five months traveling by
boat around the Arctic Ocean.

This map shows where researchers collected plastic from Arctic waters. The swooping green lines
in the Atlantic Ocean show where the major currents flow.
CC BY-NC 4.0 (https://creativecommons.org/licenses/by-nc/4.0/)
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They motored between Greenland and Norway, along the northern coast of Russia, past Alaska and
Canada, and down into the Labrador Sea between North America and Greenland. Along the way,
they collected samples of debris from 42 places in the ocean.
To do this, they dragged a net behind their boat. The researchers placed the net just below the
water’s surface and dragged it for 20 minutes at a time as they traveled. Openings in the netting
were tiny — between one-third and one-half of a millimeter (0.01 to 0.02 inch). Water could flow
through them, but small pieces of plastic — called microplastics — could not.
After each haul of those nets through the water, the researchers cleaned, dried and then weighed
the collected debris.
The team expected to find less plastic in remote areas, ones far from where people live. And that
proved generally true. Most of the Arctic Ocean, which has few people along its borders, had little
accumulation of plastic. But two spots had plenty. One hotspot was in the Greenland Sea, east of
Greenland. The other was in the Barents Sea, near Norway and Russia.
“Part of the floating plastic that circulates in the Atlantic Ocean enters these polar seas,” Cózar
says. The surrounding land and ice then keep the current from carrying the plastic any farther, he
says. The pieces are now trapped. Explains Cózar, “The Greenland and Barents Seas act as a dead
end for the floating plastic in the Atlantic Ocean.”
To find out where the plastic came from, the team turned to data from the Global Drifter Program.
It uses drifting buoys — or “drifters” — that scientists have released into the world’s oceans.
Sensors on these buoys measure water temperature at and below the sea surface. They also
measure air pressure, wind speeds and how salty the water is.
Carrying GPS units, the drifters relayed their locations to satellites as the buoys floated with the
currents. The location data helped team member Erik van Sebille solve the mystery of where the
plastic debris had started its journey. Van Sebille is an oceanographer and climate scientist in
England at Imperial College London. He used mathematical calculations to tie the drifters’ locations
together. This created a picture of how the currents moved. He then used this information to map
out how plastic trash had migrated up to the Arctic.
“We can track this plastic near Greenland and in the Barents Sea directly to the coasts of
northwest Europe, the U.K. and the East Coast of the U.S.,” he says. “It is our plastic waste that
ends up there.”
His team reported its findings on April 19 in Science Advances.
The researchers only measured floating plastic. Most plastic that enters these regions sinks to the
Arctic seafloor. That's because warm water traveling northward along the East Coast of North
America cools as it reaches the Arctic. Water is densest when it’s a little above freezing, at 4º
Celsius (39.2º Fahrenheit). Here, it stops flowing and starts to sink in the two regions where the
team found lots of plastic. Plastic that the water is carrying collects on the surface, then sinks too.
“The amount of plastic in the Arctic likely will continue to increase,” Cózar says. He suspects that
will be true “especially on the seafloor. After all, he notes, sooner or later “the floating plastic
sinks to the bottom.”
“It’s an important study,” says Melanie Bergmann, who was not involved in the research. She’s a
deep-sea ecologist at the Alfred-Wegener-Institute Center for Polar and Ocean Research in
Bremerhaven, Germany. The findings provide new evidence that there are spots in the Arctic where
plastic piles up, she says. Researchers studying ice cores have also found extremely high levels of
https://www.sciencenewsforstudents.org/article/plastic-trash-rides-ocean-currents-arctic
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microplastics in Arctic sea ice, she observes. The latest study reveals even more about how our
trash travels the globe.

Power Words
(for more about Power Words, click here (https://student.societyforscience.org/powerwords-aid-stem-literacy) )
Arctic
A region that falls within the Arctic Circle. The edge of that circle is defined as the
northernmost point at which the sun is visible on the northern winter solstice and the southernmost
point at which the midnight sun can be seen on the northern summer solstice.
climate

The weather conditions prevailing in one area, in general, or over a long period.

colleague
current

Someone who works with another; a co-worker or team member.
A fluid — such as of water or air — that moves in a recognizable direction.

debris
Scattered fragments, typically of trash or of something that has been destroyed. Space
debris, for instance, includes the wreckage of defunct satellites and spacecraft.
ecology
A branch of biology that deals with the relations of organisms to one another and to their
physical surroundings. A scientist who works in this field is called an ecologist.
GPS
Abbreviation for global positioning system. It relies on devices that calculate their position (in
terms of latitude and longitude) from any place on the ground or in the air. They do this by comparing
how long it takes signals from different satellites to reach them.
Greenland
The world’s largest island, Greenland sits between the Arctic Ocean and North Atlantic.
It is technically a part of North America, just east of Northern Canada.
marine

Having to do with the ocean world or environment.

microplastic A small piece of plastic, 5 millimeters (0.2 inch) or smaller in size. Microplastics may
have been produced at that small size, or their size may be the result of the breakdown of water
bottles, plastic bags or other things that started out larger.
oceanography The branch of science that deals with the physical and biological properties and
phenomena of the oceans. People who work in this field are known as oceanographers.
plastic
Any of a series of materials that are easily deformable; or synthetic materials that have
been made from polymers (long strings of some building-block molecule) that tend to be lightweight,
inexpensive and resistant to degradation.
sea
An ocean (or region that is part of an ocean). Unlike lakes and streams, seawater — or ocean
water — is salty.
United Kingdom
(abbreviated U.K.) Often referred to as Britain, its roughly 60 million people live
in the four “countries” of England, Scotland, Wales and Northern Ireland. More than 80 percent of the
UK’s inhabitants live in England. Many people — including UK residents — argue whether the UK is a
country or instead a confederation of four separate countries. The United Nations and most foreign
governments treat the UK as a single nation.
waste
Any materials that are left over from biological or other systems that have no value, so they
can be disposed of as trash or recycled for some new use.
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Journal: A. Cózar et al. The Arctic Ocean as a dead end for floating plastics in the North
Atlantic branch of the thermohaline circulation
(http://advances.sciencemag.org/content/3/4/e1600582.full).
. Science Advances. Vol. 3, Published online April 19, 2017. doi:10.1126/sciadv.1600582.

Further Reading
Want to see how currents move plastic through the oceans? Check out this interactive model.
(http://adrift.org.au/).
See map of ocean litter and learn about its effects on marine organisms at Litterbase
(http://litterbase.awi.de/litter).
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