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Travel & Leisure

Excerpts from “Our oceans are turning into plastic...are we?”

By Susan Casey, Photographs by Gregg Segal
Feb 20, 2007 - 12:03:05 PM

A vast swath of the Pacific, twice the size of Texas, is full of a plastic stew that is entering the food chain. Scientists say these toxins are causing obesity, infertility...and worse.

Fate can take strange forms, and so perhaps it does not seem unusual that Captain Charles Moore found his life’s purpose in a nightmare. Unfortunately, he was awake at the time, and 800 miles north of Hawaii in the Pacific Ocean.


It happened on August 3, 1997, a lovely day, at least in the beginning: Sunny. Little wind. Water the color of sapphires. Moore and the crew of Alguita, his 50-foot aluminum-hulled catamaran, sliced through the sea.

Returning to Southern California from Hawaii after a sailing race, Moore had altered Alguita’s course, veering slightly north. He had the time and the curiosity to try a new route, one that would lead the vessel through the eastern corner of a 10-million-square-mile oval known as the North Pacific subtropical gyre. This was an odd stretch of ocean, a place most boats purposely avoided. For one thing, it was becalmed. The doldrums, sailors called it, and they steered clear. So did the ocean’s top predators: the tuna, sharks, and other large fish that required livelier waters, flush with prey. The gyre was more like a desert: a slow, deep, clockwise-swirling vortex of air and water caused by a mountain of high-pressure air that lingered above it.

The area’s reputation didn’t deter Moore. He had grown up in Long Beach, 40 miles south of L.A., with the Pacific literally in his front yard, and he possessed an impressive aquatic resume: deckhand, able seaman, sailor, scuba diver, surfer, and finally captain. Moore had spent countless hours in the ocean, fascinated by its vast trove of secrets and terrors. He’d seen a lot of things out there, things that were glorious and grand; things that were ferocious and humbling. But he had never seen anything nearly as chilling as what lay ahead of him in the gyre.

It began with a line of plastic bags ghosting the surface, followed by an ugly tangle of junk: nets and ropes and bottles, motor-oil jugs and cracked bath toys, a mangled tarp. Tires. A traffic cone. Moore could not believe his eyes. Out here in this desolate place, the water was a stew of plastic crap. It was as though someone had taken the pristine seascape of his youth and swapped it for a landfill.

How did all the plastic end up here? How did this trash tsunami begin? What did it mean? If the questions seemed overwhelming, Moore would soon learn that the answers were even more so, and that his discovery had dire implications for human and planetary health. As Alguita glided through the area that scientists now refer to as the Eastern Garbage Patch, Moore realized that the trail of plastic went on for hundreds of miles. Depressed and stunned, he sailed for a week through bobbing, toxic debris trapped in a purgatory of circling currents. To his horror, he had stumbled across the 21st-century Leviathan. It had no head, no tail. Just an endless body.

All over the globe, there are signs that plastic pollution is doing more than blighting the scenery; it is also making its way into the food chain. Some of the most obvious victims are the dead seabirds that have been washing ashore in startling numbers, their bodies packed with plastic: things like bottle caps, cigarette lighters, tampon applicators, and colored scraps that, to a foraging bird, resemble baitfish. (One animal dissected by Dutch researchers contained 1,603 pieces of plastic.) And the birds aren’t alone. All sea creatures are threatened by floating plastic, from whales down to zooplankton. There’s a basic moral horror in seeing the pictures: a sea turtle with a plastic band strangling its shell into an hourglass shape; a humpback towing plastic nets that cut into its flesh and make it impossible for the animal to hunt. More than a million seabirds, 100,000 marine mammals, and countless fish die in the North Pacific each year, either from mistakenly eating this junk or from being ensnared in it and drowning.

Bad enough. But Moore soon learned that the big, tentacled balls of trash were only the most visible signs of the problem; others were far less obvious, and far more evil. Dragging a fine-meshed net known as a manta trawl, he discovered minuscule pieces of plastic, some barely visible to the eye, swirling like fish food throughout the water. He and his researchers parsed, measured, and sorted their samples and arrived at the following conclusion: By weight, this swath of sea contains six times as much plastic as it does plankton.

This statistic is grim for marine animals, of course, but even more so for humans. The more invisible and ubiquitous the pollution, the more likely it will end up inside us. And there’s growing and disturbing proof that we’re ingesting plastic toxins constantly, and that even slight doses of these substances can severely disrupt gene activity. “Every one of us has this huge body burden,” Moore says. “You could take your serum to a lab now, and they’d find at least 100 industrial chemicals that weren’t around in 1950.” The fact that these toxins don’t cause violent and immediate reactions does not mean they’re benign: Scientists are just beginning to research the long-term ways in which the chemicals used to make plastic interact with our own biochemistry.
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In simple terms, plastic is a petroleum-based mix of monomers that become polymers, to which additional chemicals are added for suppleness, inflammability, and other qualities. When it comes to these substances, even the syllables are scary. For instance, if you’re thinking that perfluorooctanoic acid (PFOA) isn’t something you want to sprinkle on your microwave popcorn, you’re right. Recently, the Science Advisory Board of the Environmental Protection Agency (EPA) upped its classification of PFOA to a likely carcinogen. Yet it’s a common ingredient in packaging that needs to be oil- and heat-resistant. So while there may be no PFOA in the popcorn itself, if PFOA is used to treat the bag, enough of it can leach into the popcorn oil when your butter deluxe meets your superheated microwave oven that a single serving spikes the amount of the chemical in your blood. We’re eating these plasticizing additives, drinking them, breathing them, and absorbing them through our skin every single day.


Most alarming, these chemicals may disrupt the endocrine system, the delicately balanced set of hormones and glands that affect virtually every organ and cell, by mimicking the female hormone estrogen. In marine environments, excess estrogen has led to Twilight Zone-esque discoveries of male fish and seagulls that have sprouted female sex organs.


This news is depressing enough to make a person reach for the bottle. With plastic, recycling is complicated. Unfortunately, that promising-looking triangle of arrows that appears on products doesn’t always signify endless reuse; it merely identifies which type of plastic the item is made from. And of the seven different plastics in common use, only two of them- PET (labeled with #1 inside the triangle and used in soda bottles) and HDPE (labeled with #2 inside the triangle and used in milk jugs)- have much of an aftermarket. So no matter how virtuously you toss your chip bags and shampoo bottles into your blue bin, few of them will escape the landfill; only 3 to 5 percent of plastics are recycled in any way.

The reclaimed plastic is mostly used to make entirely different products, things that don’t go anywhere near our mouths, such as fleece jackets and carpeting. Therefore, unlike recycling glass, metal, or paper, recycling plastic doesn’t always result in less use of virgin material. It also doesn’t help that fresh-made plastic is far cheaper.
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”Except for the small amount that’s been incinerated- and it’s a very small amount- every bit of plastic ever made still exists,” Even when plastic is broken down to a single molecule, it remains too tough for biodegradation. 


Truth is, no one knows how long it will take for plastic to biodegrade, or return to its carbon and hydrogen elements. We only invented the stuff 144 years ago, and science’s best guess is that its natural disappearance will take several more centuries. Meanwhile, every year, we churn out about 60 billion tons of it, much of which becomes disposable products meant only for a single use. Set aside the question of why we’re creating ketchup bottles and six-pack rings that last for half a millennium, and consider the implications of it: Plastic never really goes away. 

 It wasn’t supposed to be this way. In 1865, a few years after Alexander Parkes unveiled a precursor to man-made plastic called Parkesine, a scientist named John W. Hyatt set out to make a synthetic replacement for ivory billiard balls. He had the best of intentions: Save the elephants! After some tinkering, he created celluloid. From then on, each year brought a miraculous recipe: rayon in 1891, Teflon in 1938, polypropylene in 1954. Durable, cheap, versatile plastic seemed like a revelation. And in many ways, it was. Plastic has given us bulletproof vests, credit cards, slinky spandex pants. It has led to breakthroughs in medicine, aerospace engineering, and computer science. And who among us doesn’t own a Frisbee?


Plastic has its benefits; no one would deny that. Few of us, however, are as enthusiastic as the American Plastics Council. One of its recent press releases, titled “Plastic Bags: A Family’s Trusted Companion,” reads: “Very few people remember what life was like before plastic bags became an icon of convenience and practicality, and now art. Remember the “beautiful” [sic] swirling, floating bag in American Beauty?”


Alas, the same ethereal quality that allows bags to dance gracefully across the big screen also lands them in many less desirable places. Twenty-three countries, including Germany, South Africa, and Australia, have banned, taxed, or restricted the use of plastic bags because they clog sewers and lodge in the throats of livestock. Like pernicious Kleenex, these flimsy sacks end up snagged in trees and snarled in fences, becoming eyesores and worse: They also trap rainwater, creating perfect little breeding grounds for disease-carrying mosquitoes. 

Oceanographer Curtis Ebbesmeyer, Ph.D., an expert on marine debris, agrees. “If you could fast-forward 10,000 years and do an archaeological dig, you’d find a little line of plastic,” he told The Seattle Times last April. “What happened to those people? Well, they ate their own plastic and disrupted their genetic structure and weren’t able to reproduce. They didn’t last very long because they killed themselves."

Wrist-slittingly depressing, yes, but there are glimmers of hope on the horizon. Green architect and designer William McDonough has become an influential voice, not only in environmental circles but among Fortune 500 CEOs. McDonough proposes a standard known as “cradle to cradle” in which all manufactured things must be reusable, poison-free, and beneficial over the long haul. His outrage is obvious when he holds up a rubber ducky, a common child’s bath toy. The duck is made of phthalate-laden PVC, which has been linked to cancer and reproductive harm. “What kind of people are we that we would design like this?” McDonough asks. In the United States, it’s commonly accepted that children’s teething rings, cosmetics, food wrappers, cars, and textiles will be made from toxic materials. Other countries, and many individual companies, seem to be reconsidering. Currently, McDonough is working with the Chinese government to build seven cities using “the building materials of the future,” including a fabric that is safe enough to eat and a new, nontoxic polystyrene.

Thanks to people like Moore and McDonough, and media hits such as Al Gore’s An Inconvenient Truth, awareness of just how hard we’ve bi***-slapped the planet is skyrocketing. After all, unless we’re planning to colonize Mars soon, this is where we live, and none of us would choose to live in a toxic wasteland or to spend our days getting pumped full of drugs to deal with our haywire endocrine systems and runaway cancer.

None of plastic’s problems can be fixed overnight, but the more we learn, the more likely that, eventually, wisdom will trump convenience and cheap disposability. In the meantime, let the cleanup begin: The National Oceanographic & Atmospheric Administration (NOAA) is aggressively using satellites to identify and remove “ghost nets,” abandoned plastic fishing gear that never stops killing. (A single net recently hauled up off the Florida coast contained more than 1,000 dead fish, sharks, and one loggerhead turtle.) New biodegradable starch- and corn-based plastics have arrived, and Wal-Mart has signed on as a customer. A consumer rebellion against dumb and excessive packaging is afoot. And in August 2006, Moore was invited to speak about “marine debris and hormone disruption” at a meeting in Sicily convened by the science advisor to the Vatican. This annual gathering, called the International Seminars on Planetary Emergencies, brings scientists together to discuss mankind’s worst threats. Past topics have included nuclear holocaust and terrorism.

And as Moore stands on deck looking into the water, it is easy to imagine him doing the same thing 800 miles west, in the gyre. You can see his silhouette in the silvering light, caught between ocean and sky. You can see the mercurial surface of the most majestic body of water on earth. And then below, you can see the half-submerged madhouse of forgotten and discarded things. As Moore looks over the side of the boat, you can see the seabirds sweeping overhead, dipping and skimming the water. One of the journeying birds, sleek as a fighter plane, carries a scrap of something yellow in its beak. The bird dives low and then boomerangs over the horizon. Gone. 
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