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P
lastics have become an essential material of 

the modern global consumer economy, yet 

many of the properties that make them use-

ful in so many applications also make them 

a serious environmental threat. As for much 

new technology, their development and pro-

liferation occurred with little consideration 

for their impacts, but now it is impossible to 

deny their dark side as we confront a rapidly 

growing plastic pollution problem. In this special is-

sue, we examine a range of topics related to plastics, 

from their distribution in the environment to their 

development into an evolutionary trap for animals to 

ways we can rethink them to create a better future. A 

series of Reviews discusses how plastics are best un-

derstood as novel geomaterials, the evolutionary and 

ecological dimensions of plastic ingestion by wildlife, 

the accumulation and ef ects of plastic pollution in the 

environment, and how innovations in upcycling and 

recycling may af ect the fate of plastics and drive ad-

vances in next-generation materials design. Comple-

menting these Reviews, a Policy Forum and a pair of 

Perspectives discuss ef orts to develop a global agree-

ment to combat plastic pollution, provide an overview 

of the history of environmental bioplastics and their 

implications, and of er suggestions for designing plas-

tics for a circular bioeconomy. Finally, a brace of News 

Features explores how enzymes are being used to aid 

in plastic recycling ef orts and how museums are try-

ing to stop plastics in their exhibits from breaking 

down. The time for preventing plastic pollution is long 

past—the time for changing the future of plastics in our 

world, however, is now. 

Michael Funk, Brent Grocholski, Lila Guterman, Marc Lavine, 

and Brad Wible also contributed to this special issue. 
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Packaging 47%

Textiles 14%

Other sectors 13%

Consumer and institutional 
   products 12%

Transportation 6%

Building and construction 4%
Electrical and electronic 4%

Recycled 6%

Incinerated 8.5%

Discarded 55.4%

Still in use 30.1%
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Whales and dolphins
Entanglement threatens all types of whales and 

dolphins, primarily from discarded or active fishing nets. 

Large plastic items such as bags and flip-flops have 

been found in toothed whales. Baleen, or filter-feeding, 

whales are especially threatened by microplastics.

3%
of the global plastic waste is 

estimated to enter 

the oceans each year. In 

2010, that was around

8 million metric tons.

Corals
Discarded fishing gear and 

plastic waste physically 

damage coral reefs, prevent 

filter feeding, and carry 

pathogens. Corals also 

ingest microplastics, and 

these have been found in 

corals living across ocean 

depths, from shallow 

waters to the deep sea. 

Amphipods 
Microplastics have been 

found in the guts of 

amphipods across six 

of the deepest ocean 

trenches. A new species 

of amphipod was recently 

named after the plastics 

that it had ingested, 

nearly 7 kilometers deep 

in the Mariana Trench.

Seals and sea lions
A variety of, mostly, single-use 

plastics have been found in the 

guts of pinnipeds (seals and 

sea lions). Curious and playful, 

they often put their heads through 

loops of plastic, from discarded 

fishing lines and boat rigging 

to plastic packing strips. 

Seabirds 
Plastics have been found in the stomachs 

of a wide array of species, from the largest 

albatrosses to the smallest phalaropes, 

and in birds that feed throughout the water 

column, from the surface to the depths. 

Impacts of 
plastic waste on 
marine species
(Species not shown to scale)

Sea turtles 
Sea turles often become 

entangled as hatchlings when 

they crawl through beach debris 

on their way to the sea and 

again as females return to lay 

eggs. They ingest plastic in 

many forms, notably as plastic 

bags, which they may be fooled 

into thinking are jellyfish.

By Sacha Vignieri 

and Kelly Franklin
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