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Covering nearly three-quarters of the Earth, the ocean is an extraordinary
resource. The ocean supports fishing industries and coastal economies, provides
recreational opportunities, and serves as a nurturing home for a multitude of

marine plants and wildlife. Unfortunately, the ocean is currently under
considerable pressure. The seeming vastness of the ocean has prompted people
to overestimate its ability to safely absorb our wastes. For too long, we have used
these waters as a receptacle for our trash and other wastes.
TURNING THE TIDE ON TRASH
Individual citizens – including young students – can become an immediate part of the
solution. That’s because all marine debris can be traced back to a single source – people. For
the last few decades, a great deal of our solid waste stream has consisted of durable synthetic
materials that remain in the environment, causing harm to wildlife and habitat along the way.
With the world’s coastal populations on the rise, it is likely that the amount of debris entering
the oceans will also increase. Consequently, it is important that we act now to keep debris out
of our oceans and waterways and preserve the quality of the marine environment.
Connecting People’s Behavior to Marine Debris
Marine debris is any persistent solid material that is
manufactured or processed and directly or indirectly,
intentionally or unintentionally, disposed of or
abandoned into the marine environment. It can enter
the environment either directly through human action
or indirectly when blown or washed out to sea via
rivers, streams, and storm drains/sewers.
One of the most important messages of this learning
guide is that any trash that is disposed of improperly
can potentially enter the ocean or other waterways,
and anyone who disposes of trash improperly can be a
source of marine debris! Hopefully, when people are
educated about the sources and effects of marine
debris, they will be less likely to contribute to the
problem.
The lessons in this learning guide are designed to
increase students’ awareness of the impacts of marine
debris and to teach them about pollution prevention
techniques. At the same time, the activities strive to
inspire an appreciation of the ocean and a
commitment to the preservation of its water quality,
beauty, and wildlife.

Other Pollution in the Ocean
Marine debris is not the only form of marine pollution. Marine pollution also includes forms of
sewage, oil, gasoline, toxic chemicals, fertilizer, animal wastes, and pesticides that are released
on land or empty into the ocean.
Education
Education is the first step to lasting, effective solutions. Marine debris is an issue that will
require continued attention for generations to come. It is essential that education start with the
decision-makers of the future – our children. Unlike many environmental issues, children can
play a direct and significant role in reducing the marine debris problem. Every child who learns
to dispose of trash properly can be one less source of litter and marine debris. Every child who
volunteers to participate in a local beach cleanup campaign can help to improve the current
marine debris problem. And every child who influences one or more adults in their life to
reduce their use of plastic and to properly dispose of their trash can make a difference. We
need to help ensure the future welfare of our ocean by instilling in our young people an
environmental ethic that will last a lifetime.
FOR INLAND CLASSROOMS
Although this learning guide focuses on marine debris, trash is found in other aquatic
environments such as ponds, lakes, rivers, and streams, most of the concepts associated with
marine debris can apply to all aquatic debris. Therefore, the use of this learning guide should
not be limited to coastal areas. Teachers in inland communities can replace the term marine
debris with aquatic or waterborne debris.

A debris-littered beach in
Hawaii Source: NOAA MDP

Marine debris is any persistent solid material that is manufactured or processed and directly or
indirectly, intentionally or unintentionally, disposed of or abandoned into the marine
environment. It may enter directly due to human action, or indirectly when washed out to sea
via rivers, streams and storm drains. Marine debris has become one of the most pervasive
pollution problems facing the world’s oceans and waterways.
Two characteristics of some types of marine debris – buoyancy and the ability to be blown
around – affect how easily an item becomes marine debris, while the ease with which debris
degrades dictates how long it remains intact in the marine environment. However, not all
debris is buoyant, and some debris will sink underwater and out of sight. There are several
sources of marine debris, both on the ocean and on land, but the majority of marine debris
comes from the land (80%). Proper collection, handling, and disposal of trash, as well as
reduction of consumption and packaging can help to reduce the marine debris problem.
Marine debris includes objects that typically do not naturally occur in the marine environment
(i.e., oceans, salt marshes, estuaries, and beaches.

What Trash Management Practices Can Reduce the Marine Debris Problem?
Practicing the “3 Rs” (reduce, reuse, recycle), plus proper disposal of trash will go a long way
to reducing the amount of marine debris.
“Recycling” is one way to reduce the amount of trash that must be disposed. Recycling is the
collection and reprocessing of materials so they can be used again. Recycling not only reduces
the amount of solid waste going to landfills, but also prevents the emission of many
greenhouse gases and water pollutants, saves energy, supplies valuable raw materials to
industry, creates jobs, stimulates the development of greener technologies, conserves
resources for the future and reduces the need for new landfills and combustors.
“Reduce” and “Reuse”: Ways to Produce Less Waste
Adopting pollution prevention strategies that produce less waste in the first place is an even
better solution than recycling alone. There are many ways to produce less waste, including
reusing materials, using reusable items rather than disposable ones, and reducing the amount
of packaging that is used. For example, when shopping, use fabric bags instead of the plastic or
paper bags provided by stores, and purchase items that have less packaging. Carry water in a
reusable bottle rather than buying multiple bottles of water.

Keeping Trash Out of the Ocean
Marine debris can only be truly managed by changing the behavior that causes it to enter the
environment. Proper disposal of trash is the responsibility of every business, boater, and
person. Boaters should ensure that trash and other items do not blow away, and that they
bring back all of their trash to shore to dispose of it properly. Before trash is left out for
collection, it should be tightly secured in bags or trash cans with secured lids. Garbage trucks
should always be covered, and landfills should be fenced in to capture any trash that may
temporarily escape. Industrial facilities that produce, transport, or use plastic resin pellets + can
modify handling processes to control the accidental release of materials into the environment.
All of these methods can help to ensure that trash is put, and stays, in its proper place.
+

Before plastics are molded into the products we use, they are
first produced as plastic resin pellets the size of rice grains –
about 2-6 mm in diameter. These pellets are heated up, treated
with other chemicals, stretched and moulded into plastic
products. Plastic resin pellets may be inadvertently released into
the environment during transportation or handling. As with
other types of materials, wind and stormwater can carry these
pellets to nearby water bodies.

Key Points
•

Marine debris includes all objects found in the marine environment that do not naturally
occur in those areas.

•

Debris that is buoyant and/or easily blown around is more likely to become marine
debris.

•

Biodegradable debris, which can be broken down by microorganisms, stays intact in the
environment for a relatively short period of time. Non-degradable plastic debris will
persist in the environment.

•

There are several sources of marine debris, including beachgoers, litter from people
living inland, storm sewers and combined sewer overflows, commercial and recreational
vessels, industrial facilities, waste disposal activities, and offshore oil and gas platforms.

•

Proper handling of trash and practicing the “3 Rs” (reduce, reuse and recycle) are
pollution prevention activities that will help to reduce marine debris. Most important, is
to make changes so that you and others use way less plastic, especially the plastic that is
used only once, which is half of the plastic in the world.

LESSON

LESSON

LESSON

Entanglement is harmful to wildlife for several reasons:
•

It can cause wounds that can lead to infections or loss of limbs.

•

It may cause strangulation, choking, or suffocation.

•

It can impair an animal’s ability to swim, which may lead to drowning, or make it difficult for the
animal to move, find food, and escape from predators.

Ingestion occurs when an animal swallows marine debris. Ingestion sometimes happens accidentally,
but generally animals ingest debris because it looks like food. For example, a floating plastic bag can look
like a jellyfish, and resin pellets (i.e., small, round pellets that are the raw form of plastic, which are
melted and used to form plastic products) can resemble fish eggs.
Ingestion can lead to choking, starvation or malnutrition if the ingested items block the intestinal tract
and prevent digestion, or accumulate in the digestive tract and make the animal feel “full,” lessening its
desire to feed. Ingestion of sharp objects can damage the digestive tract or stomach lining and cause
infection or pain. Ingested items may also block air passages and prevent breathing, causing the animal
to suffocate.

ENDANGERED AND THREATENED SPECIES
Marine debris can pose significant threats to threatened and endangered species.
Endangered species: A species of animal or plant that is in immediate danger of becoming extinct.
Threatened species: A species whose numbers are low or declining. A threatened species is not in
immediate danger of extinction, but is likely to become endangered if it is not protected.
Throughout the world, many species of plants and animals are in danger of going extinct.
The Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) protects wildlife
against over-exploitation by restricting international
commerce in plant and animal species believed to be
actually or potentially harmed by trade. This agreement
between governments aims to ensure that international
trade in specimens of wild animals and plants does not
threaten their survival. For more information, visit
www.cites.org.

Endangered green sea turtle

All seven species of sea have been found
entangled in different types of marine debris,
such as fishing line, rope and fishing nets.
However, ingestion of debris is an even
greater problem for these species, as they
are indiscriminate feeders. Sea turtles have
swallowed plastic bags because they look
like jellyfish, one of their favorite foods.
Cases of turtles swallowing balloons, tar balls,
and other debris that has become encrusted
with algae and other marine forms have also
been reported. Ingesting debris can block a
sea turtle’s digestive tract, leading to
starvation and a painful death.
Sea turtles are air-breathing reptiles that are
well adapted to life in the marine
environment. They inhabit tropical and
subtropical ocean waters throughout the
world. Nearly all species of sea turtle are
classified as Endangered.

Entangled Hawksbill sea turtle. Source: NOAA

Key Points
•

All species of wildlife can be harmed by marine debris, but certain species are more
susceptible to its dangers because their behavior patterns attract them to marine
debris. The impact of marine debris on endangered or threatened species is particularly
significant because the numbers of these species are already so low.

•

The entanglement of animals in marine debris can cause wounds, associated infections,
strangulation and the impaired ability to swim, find food, and escape predators.
Entangled marine mammals and sea turtles can drown if they cannot reach the water’s
surface to breathe.

•

The ingestion of marine debris by animals can cause starvation, suffocation, internal
injuries, and infections.

•

Marine debris is an eyesore that litters open ocean and beach environments.

•

Marine debris can cost coastal communities a great deal of money in lost tourist
revenues. Cleaning up marine debris also can be expensive.

•

The impacts of marine debris on an area’s fishing industry can be significant. Marine
debris damages boats and can kill fish and other important commercial species that
otherwise would be sold.

•

It can also impact marine ecological communities by changing the diversity and relative
abundance of commercial and non-commercial species.

•

Marine debris can endanger the lives of people when the functioning of boats and other
vessels is impaired.

Diving Deeper
To view the complete Turning the Tide on Trash guide, which includes more lessons, see:
2015_TurningTideonTrash_HiRes_Final.pdf
Additional information and educational resources can be found on NOAA’s Marine Debris Program
website: www.MarineDebris.noaa.gov
For a comprehensive look at the Impacts of Plastic in Our Oceans, including numerous pictures of
entangled marine animals and also many depicting the results of ingestion, see:
https://endotnereidadotorg.files.wordpress.com/2016/03/2-marine-pollution-the-impacts-of-plasticdebris-170316.pdf

