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First of Its Kind Map Reveals Extent of Ocean Plastic 
 
There's less than expected on the surface. Scientists are trying to find where in the ocean 
it's gone. 
By Laura Parker, National Geographic 
PUBLISHED July 16, 2014 
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A plastic bag floats in the water off the coast of Pulau Bunaken, Indonesia. 
Photograph by Paul Kennedy, Getty 

 
When marine ecologist Andres Cozar Cabañas and a team of researchers completed the first ever map of ocean 

trash, something didn't quite add up. 
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Their work, published this month in the Proceedings of the National Academy of Sciences, did find millions of 

pieces of plastic debris floating in five large subtropical gyres in the world's oceans. But plastic production has 

quadrupled since the 1980s, and wind, waves, and sun break all that plastic into tiny bits the size of rice grains. So 

there should have been a lot more plastic floating on the surface than the scientists found. 

 

"Our observations show that large loads of plastic fragments, with sizes from microns to some millimeters, are 

unaccounted for in the surface loads," says Cozar, who teaches at the University of Cadiz in Spain, by e-mail. "But 

we don't know what this plastic is doing. The plastic is somewhere—in the ocean life, in the depths, or broken down 

into fine particles undetectable by nets." 

 

What effect those plastic fragments will have on the deep ocean—the largest and least explored ecosystem on 

Earth—is anyone's guess. "Sadly," Cozar says, "the accumulation of plastic in the deep ocean would be modifying 

this enigmatic ecosystem before we can really know it." 

 

But where exactly is the unaccounted-for plastic? In what amounts? And how did it get there? 

"We must learn more about the pathway and ultimate fate of the 'missing' plastic," Cozar says. 

 

Plastic, Plastic Everywhere 

One reason so many questions remain unanswered is that the science of marine debris is so young. Plastic was 

invented in the mid-1800s and has been mass produced since the end of World War II. In contrast, ocean garbage 

has been studied for slightly more than a decade. 

 

"This is new mainly because people always thought that the solution to pollution was dilution, meaning that we 

could turn our head, and once it is washed away—out of sight, out of mind," says Douglas Woodring, co-founder of 

the Ocean Recovery Alliance, a Hong Kong-based charitable group working to reduce the flow of plastic into the 

oceans. 

 

The North Pacific Garbage Patch, a loose collection of drifting debris that accumulates in the northern Pacific, first 

drew notice when it was discovered in 1997 by adventurer Charles Moore as he sailed back to California after 

competing in a yachting competition. 

 

A turning point came in 2004, when Richard Thompson, a British marine biologist at Plymouth University, concluded 

that most marine debris was plastic. 

 

Research on marine debris is also complicated by the need to include a multidiscipline group of experts, ranging 

from oceanographers to solid-waste-management engineers. 

 

"We are at the very early stages of understanding the accounting," says Kara Lavender Law, an oceanographer at 

the Sea Education Association, based in Cape Cod, Massachusetts.  "If we think ten or a hundred times more 

plastic is entering the ocean than we can account for, then where is it? We still haven't answered that question. 
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"And if we don't know where it is or how it is impacting organisms," she adds, "we can't tell the person on the street 

how big the problem is." 

 

Law, along with Thompson, is one of 22 scientists researching marine debris for the National Center for Ecological 

Analysis and Synthesis at the University of California, Santa Barbara. The group is grappling with some of these 

questions and plans to publish a series of papers later this year. 

 

One of the most significant contributions made by Cozar's team, says Law, was data collected in the Southern 

Hemisphere: "I can't tell you how rare that is." 

 

Related Content 

 Plastic Garbage Patch Bigger Than Mexico Found in Pacific  

 A Whopping 91% of Plastic Isn't Recycled  

 A Running List of How Trump Is Changing the Environment  

 

 

 
 

Laura Parker is a staff writer who specializes in covering climate change and marine environments. 
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