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PLASTICS

From shopping bags  
to old fishing gear, plastic 
trash threatens marine 
animals around the world.

W
endy and Tinkerbell— 
the Zoo’s two brown  
pelicans—will paddle along 
the water’s surface right up 
to visitors watching them 
through the exhibit’s glass. 

They will eat from their keepers’ hands and playfully bop 
the heads of the passing sea lions who share their home.

What they will never do again is fly.
A tangle of sharp, strong monofilament fishing line 

ensnared and damaged the ligaments of their wings beyond 
repair, grounding the pair for life. They were found and res-
cued along the Florida coast, and came to the Zoo in 2001. 

“When birds can’t fly, they’ll most likely die because they 
can’t find food,” says Rebecca Miller, one of the pelicans’ 
keepers on American Trail. “They’ll likely drown. They are 

very susceptible to predators because they have 
no way to get away from them. They are 

susceptible to bad weather. They can’t even 
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breed if they can’t fly. The male can’t get onto 
the female. He needs healthy, functioning 
wings for that.”

Brown pelicans are the only pelican spe-
cies that lives in a marine habitat, favoring 
the fish-rich, inshore waters of estuaries 
and bays. For the Zoo’s two brown peli-
cans, this distinction became a curse.

The Plastic Problem
From fishing line to water bottles, marine 
habitats are increasingly polluted with a 
buildup of discarded plastic that weath-
ers and breaks down into smaller bits over 
time, but never really goes away. Production 
of plastic increases 5 percent annually and 
another 20 million tons of plastic litter reach 
the ocean every year, according to a 2013 
report from the UCLA School of Law and 
the Emmett Center on Climate Change and 
the Environment.

The problem has killed and injured 
untold numbers of marine animals. The 
people who rescue these animals and the 
organizations that house those animals 
that are unable to live in the wild—in-
cluding the Smithsonian’s National 
Zoo—are part of a global effort aimed at 
solving the insidious problem of plastic 
trash in the oceans.

This effort includes scientists studying 
the pervasiveness of plastic, and how it may 
transport toxins, affect the food chain, and 
ultimately impact public health; volunteers 
who pick up trash along the beach and pull 
old fishing nets from the ocean; and those 
who advocate for policy and legislative 
changes aimed at preventing plastic from 
ever reaching the ocean.

The magnitude of the problem first 
gained global attention in 1997, when 
Captain Charles Moore sailed into a stew 
of discarded plastic junk 800 miles north 

of Hawaii. Scientists now refer to this 
particular sea of trash as the “Great Pacific 
Garbage Patch.”

Moore sailed for a week through a 
flotilla of plastic items that stretched for 
hundreds of miles and was later estimated 
to be larger than Texas, although it is con-
stantly rotating, moving, and changing.  

The National Oceanic and Atmospheric 
Administration (NOAA) identifies three 
known spots in the open ocean where small 
bits of floating plastic accumulate: the Great 
Pacific Garbage Patch; an area of spiral-
ing currents off the coast of Japan; and the 
Subtropical Convergence Zone, which tends 
to force debris to the Hawaiian Islands. 

There is little research, says NOAA, on 
concentrations of marine debris in other 
spots in the world’s oceans. Scientists 
analyzed 22 years of at-sea surveys in the 

western North Atlantic Ocean and Carib-
bean Sea. They found 62 percent of the 
samples contained plastic debris.

Since Moore’s discovery, researchers 
have thrown their collective arms around 
the problem’s pervasiveness. “Marine 
plastic pollution slowly degrades and 
has spread to every corner of the world’s 
oceans, from remote islands to the ocean 
floor,” says Mark Gold, a co-author of the 
UCLA report. “Voluntary half-measures 
are not preventing devastating global 
impacts to marine life, the economy, and 
public health.”

Deadly Tangle
The sea of plastic now found throughout 
the global ocean includes any imagin-
able household or personal item plus old 
fishing lines, traps, and nets long lost to 

PLASTICS at SEA

RIGHT: A National Oceanic and Atmospheric 
Administration (NOAA) diver removes fishing 
gear from coral.

FACING PAGE: Sea turtles and other marine 
animals can be caught and killed by 
abandoned fishing nets in a process known 
as “ghost fishing.”

PREVIOUS PAGES: Two NOAA divers work 
together to release a green sea turtle from 
abandoned fishing gear. N
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fishermen but still catching and kill-
ing marine animals underwater. This is 
known as “ghost fishing.”

Plastic pieces of old fishing nets and gear 
found off the Hawaiian Islands, for exam-
ple, can be as small as your hand or bigger 
than a huge truck, says Kyle Koyanagi, who 
has worked in his native Hawaiian Islands 
for more than a dozen years on spotting, 
surveying, and cleaning up marine debris 
for NOAA. Now, he is NOAA’s Pacific 
Islands marine debris regional coordinator, 
based in Honolulu.

The remote islands of the 
Papahānaumokuākea Marine National 
Monument, in the Hawaiian Archipelago, 
have become a hotspot for ghost fishing. 
The current, wind, and wave action of 
the North Pacific Subtropical Gyre often 
traps debris, which is then transported 

along convergence zones in the Pacific to 
the national monument. The nets, along 
with items such as light sticks and buoys, 
are believed to come from all areas of the 
Pacific Rim.

“It’s kind of like—what haven’t you 
seen?” says Koyanagi. “The question almost 
is: ‘What hasn’t washed up?’”

Over the years while on the water doing 
marine debris surveys, Koyanagi learned 
to spot the signs that he was on the trail 
of a large, old fishing net that had swept 
through like tumbleweed, breaking off 
pieces of itself and ripping off and gather-
ing marine life as it went.

He would see a damaged spot in a coral 
reef, then another, or a net fragment, then 
another. “We’d see the path of destruction 
and eventually know that we’ll make a turn 
and run into the reason,” says Koyanagi.

The reason may be a net bigger than a 
large truck, swollen with dead entangled 
marine animals and plants, and so big it 
takes a diving crew many days and dives to 
cut up a piece at a time and load them all 
into boats for removal. As they cut twine 
and tangle, they find animals. 

The fishing gear, long detached from its 
operating boat and crew, still does what it 
was designed to do: It captures small fishes, 
which then attract bigger fishes and larger 
marine animals such as sea turtles. These 
entanglements affect populations of marine 
animals around the world, including sea 
turtles, seals, and whales. Over decades of 
study, reports on the problem include one 
tally after another of staggering damage. 
The images—sea turtles trapped in nets 
or seabirds strangled by rings of discarded 
plastic—are heart-wrenching.
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The good news in this scene of destruc-
tion is that Koyanagi and his NOAA 
colleagues have pulled many of these nets 
from the water to prevent further wasteful 
killings—847 tons of mostly derelict fish-
ing gear from 2001 to 2013. 

That’s just for the northwestern Hawai-
ian Islands.

Trash to Treasure
In 2002, NOAA partnered with Schnitzer 
Steel and Covanta Energy to launch Nets 
to Energy, a program to pull Hawaii’s 
derelict nets from the sea and use them 
to generate power. Schnitzer Steel, a 
national metal-recycling company based 
in Portland, Oregon, with a division 
in Hawaii, transports the nets and uses 
giant hydraulic snippers to cut the old 
gear into small pieces, preparing it to 
be incinerated. The shredded plastic is 
then shipped from locations throughout 
the Hawaiian Islands to Oahu, where 
Covanta Energy burns it in a waste-to-
energy facility.

Since 2002, the initiative has gathered 
and converted 1.6 million pounds—800 
tons—of derelict fishing gear into enough 
energy to power 336 homes for a year. 

“Have we made a difference? I can say 
yes, positively, we have,” says Koyanagi. 
“The only way to make it better is to stop 
it at its sources. Until it stops at the source, 
there’s almost a job security to it, and that’s 
a bad thing.”

Fishing for Energy—a partnership that 
unites the National Fish and Wildlife 
Foundation, NOAA, Schnitzer Steel, and 
Covanta Energy—launched in 2008 to 
take Hawaii’s fishing gear waste-to-energy 
program to a national scale. Already, the 
program has installed huge recycling bins at 
41 seaports in nine states around the coun-
try. Fishermen or anyone who comes across 
old nets and lines, lobster traps, or crab pots, 
can drop the gear in these bins for proper 
disposal, keeping it out of the water.

Since those seaside bins were installed 
in 2008, 2.2 million pounds of old nets 
and pots have been collected and converted 
into energy at Covanta’s various regional 
incinerators, according to NOAA.

“I think that shows fishermen need and 
want this program,” says Dianna Parker, 

communications specialist for NOAA’s 
marine debris program. “There is a need 
out there for places to dispose of nets.”

Fishing for Energy is also getting the 
message out about fishing gear and plastic 
trash. For example, new Fishing for Energy 
signage near Wendy and Tinkerbell will 
share their story and explain the problem 
of marine debris to Zoo visitors.

An Everyday Challenge
Commercial fishing is a significant 
source of plastic marine debris found in 
the ocean, but it is hardly the sole source. 
The abundance of plastic in our modern, 
day-to-day lives—plastic beverage bottles 
and caps, grocery bags, food wrappers, 
toothbrushes, utensils—is another large 
source of pollution. 

The annual, one-day International 
Coastal Cleanup held by the Ocean Con-
servancy since 1986 provides a snapshot 
of the problem. During the 2013 event, 
more than 561,000 volunteers picked 
up trash along 17,719 miles of coastline 
around the world.

Their total at the end of the day? More 
than 10 million pounds of trash. 

Mike Henley, a keeper and coral 
researcher at the Zoo’s Invertebrate Ex-
hibit, often dives among the coral reefs 
off a tiny barrier island along the coast 
of Belize.

He sees many, many plastic grocery bags 
and thousands of plastic bottles and other 
plastic trash “very frequently” as he dives. 
But most often what he notices are torn-up 
bits of clear plastic and food wrappers, of-
ten the size of coins. “You just look around 
and think ‘My God, you would need a 
gigantic fish net to come and scoop up all 
the stuff, and you still wouldn’t get it.’ You 
wouldn’t get it all,” says Henley. 

It’s disturbing, he says, to dwell on the 
fact that something like an orange rind he 
spots on a dive will degrade, but that the 
plastic pieces won’t. 

He will spot plastic wrapped around 
coral and take the time to gently remove 
it. Otherwise, the ocean current would 
push the plastic against the coral and rub 
off the animal’s tissue, explains Henley. 
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Tens of thousands of individual animals 
called polyps make up a coral colony, and 
a plastic-covered polyp won’t be able to 
open and capture food. If left plastic-
wrapped, that portion of the coral would 
likely die.

“Anytime I’m diving and I see large bits 
of trash that I can easily grab, I always grab 
them and put them in the pockets of my 
dive gear,” says Henley.

A Deadly Meal
Marine animals also mistake plastic trash 
such as bottle caps and cigarette lighters 
for food and eat it. If lucky, they’ll pass it 
through their systems. If not, the plastic 
can damage their digestive organs or make 
them feel full enough that they won’t eat, 
causing them to become malnourished or 
starve. They may also feed the plastic to 
their young.

“It’s fair to say every species of marine 
bird is affected in one way or another by 
ocean trash, and plastics are the big-
gest problem,” says Michael Sutton, a 
longtime strategist in the conservation 

community and now vice president of the 
Pacific Flyway for the National Audubon 
Society. The problem is not limited to 
birds. According to one United Nations 
report, at least 267 different species of 
marine animals have been documented as 
suffering from entanglement or ingestion 
of marine debris.

According to the UN report, approxi-
mately 58 percent of seal and sea lion spe-
cies have been affected by entanglement, 
with entanglement rates of up to 8 percent 
within individual populations. In Hawaii 
alone, there were 268 entanglements of 
endangered monk seals from 1982 to 
2006, according to a 2013 NOAA report. 
That figure is believed to be an underes-
timate. An estimated 50 to 80 percent of 
sea turtles found dead are known to have 
ingested marine debris, according to the 
UN. And there are documented cases of 
marine debris ingestion in about one-
third of seabird species. As they forage 
to feed their young, adult birds pick up 
plastic trash, which they then regurgitate 
and feed to their chicks.

Toward a Solution
Beyond a doubt, plastic trash in the ocean 
is a huge, pervasive, and challenging prob-
lem. But it can be solved, says Sutton, who 
is helping advocates work toward a state-
wide ban in California on plastic grocery-
type bags. That would help curb the stream 
of plastic at its source, he says.

“What we really need to do is stop 
putting plastic into the ocean and then 
figure out how to clean up what’s there, 
and those are both huge, ambitious 
goals,” says Sutton. 

As scientists, engineers, and conserva-
tionists rack their brains to understand 
and solve the problem, the brown pelicans 
will live out their days at the Zoo—
healthy and well, yet forever unable to fly. 

“Wendy and Tinkerbell are living 
reminders of what abandoned fishing gear 
and trash and plastic and marine debris 
can do to wildlife,” says Miller.   

— LISA DUCHENE is an independent science 
writer and editor with more than two decades’ 
experience writing about marine issues.

LEFT: The Zoo’s two brown pelicans, Tinkerbell (left) and Wendy (right), were both rescued from 
the wild in Florida, where they had been so badly injured by an entanglement in fishing line 
that they will never be able to fly again.

ABOVE: Marine mammals, such as the wild relatives of the Zoo’s gray seal pup (shown here), are 
among the many animals threatened by entanglement with abandoned fishing gear.

C
H

EL
SE

A
 G

RU
B

B
/N

ZP




