
Planet Earth is 

home to one 

global ocean 

covering 70 

per cent of the 

planet. The ocean 

is connected to 

every living thing 

on the planet. 

Oceans create the 

air we breathe, 

water we drink and 

food we eat. We 

depend on oceans.
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Our watery world
Over 70 per cent of the Earth is covered in water. Oceans are huge. They  

hold around 97 per cent of Earth’s water. Oceans create weather, make  

clouds, bring rain, push wind and power storms. All land plants and animals 

rely on water from the weather created by oceans to survive. 

Oceans create the fresh air we breathe, the water we drink, water for farms 

and provides us with food we eat. Oceans help control Earth’s temperature. 

Ocean waters can store large amounts of heat as warm water. The water moves 

around in ocean currents, helping to keep the Earth’s temperature stable and 

warm. Oceans assist the climate, by taking in carbon dioxide and keeping 

it out of the atmosphere. Oceans create oxygen – about 70 per cent of the 

world’s oxygen is produced in oceans!

Most importantly of all, oceans are home to our planet’s incredible marine 

life, from tiny krill to massive blue whales. Deep-sea vampire squids, icy 

narwhals, leafy sea dragons, sharks, flying fish, and spinner dolphins are 

just some of the fantastic creatures that live in marine habitats. Our frozen 

oceans, cool temperate seas, marine trenches and tropical reefs all support 

ecosystems containing an amazing variety of living things.

Without oceans, there would be no life on Earth. Every living thing on Earth 

is connected to the ocean in some way. Let’s dive in to find out how they power 

our world.

The ocean is home
Oceans are the largest living spaces we have on the Earth! Oceans take up 

more space on the Earth’s surface than land. To fill our oceans, we would need 

a massive 1.35 billion cubic kilometres of saltwater! Now that’s a lot of water. 

The salty water is held in one large, interconnected ocean, which is divided 

into five great oceans. These are, in order of size from largest to smallest: the 

Pacific, Atlantic, Indian, Southern and Arctic oceans. The equator runs through 

the Pacific, Atlantic and Indian oceans, and each has warm tropical waters and 

cold temperate seas. The Arctic Ocean surrounds the North Pole and at the 

South Pole, Antarctica, is surrounded by the Southern Ocean. The Arctic and 

Southern oceans are the coldest oceans because they are super cooled by the 

Earth’s polar ice caps.
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Pushed by the wind
The ocean and the atmosphere are connected in powerful ways. Wind is the 

main force that creates and moves surface currents. Winds are caused by parts 

of the Earth heating up more than other parts.

The equator is an imaginary line around the widest part of the Earth. It 

divides the Earth into two halves: the Northern Hemisphere and the Southern 

Hemisphere. The Earth is tilted slightly on its axis, which creates the seasons. 

Around the equator, the weather is always warm and tropical. In the North Pole 

and South Pole, the weather is always cold.

When the sun shines on the equator, the air heats up and gently rises, like 

steam from a kettle. The air then heads towards the North and South poles. 

Here the air cools and falls back towards the surface of the Earth and blows 

back towards the equator. These giant air currents in the atmosphere circulate 

all around the globe between the equator and each of the poles, carrying 

moisture, heat and pollution with them. 

These winds create friction between the air and water. The top layer of 

water is pushed forward by the wind, creating waves. As the top layer moves 

it pulls the layers of water beneath, creating the beginning of a large oceanic 

current. Not only is the wind at work, but the Earth’s rotation is involved in the 

ocean gyre currents.

Swirly sinks and slowly 
spinning ocean gyres
It is often said that the water in a sink or bathtub drains out in different 
directions, spinning down the plug hole either to the left or to the right 
depending on which part of the Earth you are on – but this isn’t true. To see 
the effect in real life the amount of water needs to be huge! Ocean sized! It 
turns out that the way an ocean current moves depends both on the amount 
of water and the shape of the sea floor or ocean basin, as these affect 
how the current is squished or stretched out. The rotation of the Earth can 
also put a slow spin on things. These elements cause ocean gyres in the 
Northern Hemisphere to flow clockwise and in the Southern Hemisphere 
to flow anticlockwise.  

Shaped by the 

land. A cup being 

slowly stirred 

creates a small 

current. In the 

ocean, the shape 

of the sea floor 

changes the shape 

of the gyre at the 

surface.

In a temperature 

race around the 

sky, cold air follows 

warm air and 

creates wind. As 

the winds slows 

it creates the 

movement of the 

waters of ocean 

gyres. Ocean gyres 

bring in floating 

objects, as they 

are caught up in 

the slow-turning 

waters.
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Ocean drifters
Ocean currents create water 

transport systems for marine life.  

The currents assist marine creatures 

to navigate across oceans to feed 

and to find mates or new places 

to live. Marine turtles use currents 

to help them swim long distances. 

Why not catch a ride on the biggest 

currents in the ocean to quickly reach 

your destination?

Marine 
leatherback 
turtles

Going with the flow on the open ocean
Marine leatherback turtles (Dermochelys coriacea) are 
one of the ocean creatures that go with the flow. The 
turtles use ocean currents to travel the world. It’s a 
great energy saving idea when your main food source 
of jellyfish is made of 95 per cent water.

When turtles drift on the currents, they take in all 
types of information about marine habitats. Turtles 
remember their favourite eating spots like seagrass 
meadows or algae-filled reefs. Turtles drift on currents 
in suitable habitat areas where they find food and the 
water temperature is warm. A turtle will actively swim 
out of unsuitable habitats with cooler water or areas 
with limited food. 

No matter how far they travel, female turtles always 
return to the same beach on which they hatched. 
Leatherback turtles return when they are ready to 
breed at 15–25 years old. Then the females come 
ashore to lay their eggs deep in the sand. Female 
leatherback turtles nest every 2–5 years. Between 
nesting they spend their time exploring the ocean 
looking for food, finding mates and using the currents 
to navigate across the ocean. The male turtles spend 
their time cruising the ocean currents and never return 
to the beach once hatched.

Travelling turtles follow invisible 
magnetic fields around the 
oceans
Scientists have discovered that turtles use the Earth’s magnetic field to 
navigate around the ocean. We use the Earth’s magnetic field when we use 
a compass. A magnetic field is the area around a magnet in which there is 
magnetic force. The Earth is like a giant magnet with its own magnetic field. 
Magnets (and the Earth) have a north and south pole.

Marine biologists say the first few years of a turtle’s life are ‘the lost years’ 
as they are not sure where hatchling turtles go exactly. In a quest to find out 
where sea turtles travel, biologists attached tiny tracking tags on the shells 
of day-old hatchlings. Scientists think that turtles use the Earth’s magnetic 
field like a Global Positioning System (GPS) to help them find their way. 
The turtles develop a sensory map of the oceans, noting good food spots 
and currents to use when returning to nesting areas. When the scientists 
collect the information from the tracking tags, they can see the currents 
that the turtles used. The information tells them where they drift and when 
they are actively swimming. Scientists have found there are common paths 
between nesting and feeding areas. These are called migration corridors.

Creature 
         Feature
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When Captain Moore returned home, he told people about the 

plastic pollution in the oceans. News of the Great Pacific Garbage 

Patch spread around the world, and scientific voyages and research 

scientists started to uncover a global environmental problem. We 

need to think about what really happens when we throw away our 

plastic toothbrushes, pens, bags and drink bottles. We like to think 

they have gone away forever, but if plastic isn’t disposed of correctly, 

it can end up in the ocean.

How big is the Great  
Pacific Garbage Patch?
The Great Pacific Garbage Patch is described as being twice the size 

of Texas in America, as big as Queensland in Australia or three times 

the size of France in Europe. It is 1.6 million square kilometres and 

growing. The plastic in the Great Pacific Garbage Patch is estimated 

to weigh more than 43 000 cars! The Great Pacific Garbage Patch 

holds over 1.8 trillion pieces of plastic, floating beneath the surface. 

If we divided up the plastic pieces evenly, between everyone on the 

planet, we would each have 250 pieces. This is just the start of the 

plastic problem, with four more big ocean gyres with plastic in  

their waters.

Lurking beneath the surface
The plastic found at the surface of the ocean is only the start of 

the plastic story. Plastic is finding its way to the deepest parts of 

the ocean. A deep-water submarine called the Okeanos Explorer 

identified a plastic bag in the Mariana Trench at 10 975 metres deep. 

After viewing over 5000 hours of underwater video collected by the 

submarine, scientists found plastics in over 50 per cent of the video. 

Scientists have been investigating ocean plastics to understand how 

much plastic is out there. They have learned that there is more plastic 

in our oceans than ever before and it’s changing our oceans forever.

Plastic stars
Scientists estimate that a 
massive 5.5 trillion pieces 
of plastic are floating in the 
world’s oceans. There are 
more pieces of plastic in the 
ocean than visible stars in the 
Milky Way. 

Plastic, plastic 

everywhere! 

The plastics in 

the ocean are 

suspended in the 

water, floating and 

moving with the 

currents. Some 

plastics sink, 

others remain  

on the surface. TA
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Debris size
Animal groups affected

Whales, seals, dolphins
turtles, birds

Megaplastics

Macroplastics

1 metre

2.5 centimetres

5 millimetres

1 micron*

28 mm

Mesoplastics

Microplastics

Nanoplastics

Particle invisible
to naked eye

* one thousandth of a millimetre

Birds, fish, invertebrates

Fish, invertebrates,
other filter feeders

Invertebrates,
other filter feeders

Plastic
bottle cap

How many pieces of plastic  
in the ocean?
The Ocean CleanUp Foundation conducted the largest scientific survey of 

plastic in the Great Pacific Garbage Patch. In 2015, a fleet of 30 ships pulled 

over 650 nets through the water to collect floating plastic. They found over 

1.7 trillion items of plastic, from small fragments to large items such as fishing 

nets, plastic drums and bottles. They found plastic waste dating back to 1977 – 

these items had been in the ocean for nearly 40 years!

Making the invisible plastics 
visible
When it comes to ocean plastic, size matters. To help sort out the plastic pieces 

they are grouped into different sizes, from microplastics to megaplastics.

The super-invisible plastics
Nanoplastics are between 1000th and 1 000 000th of a millimetre in size. 

These are the smallest of the small. We need a powerful microscope to see 

them, and yet they are everywhere. They are found in drinking water, the air  

we breathe, the food we eat and of course in the ocean.

Nanoplastics are added to products such as cosmetics and washing 

powders. Microfibres are nanoplastics. Every time we wash clothes made 

from plastic fabrics like polar fleece, the microfibres are released from the 

fabric. These human-made materials are flushed from the washing machine 

into the wastewater and eventually out to sea.

Plastic pieces of any size are of concern, but nanoplastics and microplastic 

can be eaten by our simplest marine species. Microplastics are now found in 

zooplankton and phytoplankton floating in the ocean. Microplastics may be 

tiny, but they pack a powerful plastic punch and are harming life on our planet.

Marine litter 

comes in all shapes 

and sizes. 

Plastisphere on beach-washed 

plastics. Look closely at the 

surface of the red piece of plastic 

and you can see the white outer 

casing of a tube worm. Sometimes 

marine creatures such as tube 

worms, barnacles or anemones 

attach to plastics. These 

creatures make use of the floating 

objects just like the microscopic 

plastisphere community.

Bottle build-up
What a lot of plastic! Over  
1 million plastic water bottles  
are purchased every minute  
of every day. Our thirst for  
water is damaging our oceans, 
with all the disposable plastic. 
Re-think your next drink and 
refill a reusable bottle.
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Wetland and swamp plants
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Plastics and the microbes
If plastic comes from oil created by the remains of creatures that lived millions 

of years ago, you may think that it can be broken down easily. But it’s not as 

easy as it seems because the oil in plastic has changed during manufacturing. 

Plastic is made of carbon mixed with other chemicals to create long, strong 

products that won’t break apart. This means they are harder for nature to break 

apart. In nature, microbes are powerhouse super-munchers of materials, but 

they need the right conditions to survive. So, the place where plastic ends up  

is important if microbes are to eat it. 

Mighty land-loving microbes 
On land, microbes like bacteria get to work by breaking down the organic 

carbon-based things that are easy to decompose, like food, paper packaging 

or wooden containers. When the microbes reach plastic, digesting it is much 

harder. Think of a juice box: microbes can get in and consume the left-over 

juice quickly, but the plastic packaging takes so much more time! They usually 

give up and move onto something faster to eat.

The lifespan of plastic is tested by exposing it to microbes like bacteria, 

fungi and algae to see if they can break it apart. Most microbes don’t instantly 

recognise plastic as a natural food source. They have not evolved with the 

human-made plastic. Those long, strong polymer chains are hard to break. 

Marvellous marine microbes 
There are pit-forming bacteria species that are able to chew into the surface  

of plastics. These species may contribute to the breakdown of plastics, and it  

is hoped that more species can be found. But there are trillions of plastic pieces 

in the ocean, spread over large areas, so we can’t just leave it up to microbes 

to sort out our plastic mess. We need to help stop the plastics getting into the 

oceans to help out the marine microbes!

The evolution of a plastic bottle. 

Fresh from the dinosaurs and 

ancient phytoplankton to perfectly 

cooked fossil fuels. Under the sea 

and soil, oil is formed over 150 

million years. To make a plastic 

bottle the oil is changed into 

plastic pellets. The pellets are 

melted and reshaped into a new 

plastic bottle.
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Seabirds 

Microplastics
floating on

surface water 
Beach

Marine mammals

Pelagic fish
Zooplankton

Microplastics
sinking

Fish

Fish

Bivalves

Ocean floor

Crustaceans

Microplastics
floating back up

Delicate digestion
The digestive system contains the stomach and intestines. These organs 

absorb the nutrients in food and expel waste. The food is turned into energy  

to fuel creatures to swim, fly, dive, mate, hunt and play. When animals eat 

plastic, it can cause blockages in the digestive system and stop the creature 

expelling waste such as poo or gas. Gas can build up in the body, causing 

bloating, which makes the creature float to the surface. This can make the 

animal vulnerable to attack, or take it away from its food source, so that it  

may be killed or starve.

It is difficult for animals to get rid of plastic once it is in their bodies. Often 

the piece of plastic is small enough to be eaten but too large to be digested 

and expelled. Ouch! The plastic can remain in the stomach for days, months  

or even years. Put simply, the more plastic a creature eats the bigger the 

problem becomes.

How does plastic 

enter the food 

chain? Plastic is 

finding its way into 

ocean food webs. 

How is it passed 

up the food chain?

See food  
and eat it! 
Opportunistic feeders are not fussy 

eaters. They don’t specialise in one 

kind of food, but eat a variety of 

different things. These creatures 

catch whatever passes by. Marine 

turtles are a great example of 

opportunistic feeders. Turtles eat 

different types of food such as green 

seaweeds, delicate sea anemones  

and jellyfish.

Floating plastic bags look a lot 

like jellyfish. If a turtle eats the 

plastic bag by mistake, it may cause 

a blockage. Gas can build up inside 

the turtle, making it float on the 

surface. As turtles dive down to 

catch their food, this is big problem!

Rescuing Tina
Tina, a green sea turtle (Chelonia mydas), was 
found floating in the Exmouth Gulf and brought 
into Bullara Station in Western Australia, then 
taken to the Ningaloo Sea Turtle Rehabilitation 
Centre at Exmouth. She had been floating on the 
surface long enough to allow barnacles to grow 
on her back. A team of people helped Tina. Dr 
Jane Giliam, the local vet who set up the Ningaloo 
Sea Turtle Rehabilitation Centre, ensured Tina had 
fresh food and a safe and comfortable tank to rest 
in. Then everyone waited for her to eat or to poo! 
This would show if Tina had eaten plastic and if her 
stomach was bloated. Or it may reveal that there 
was another explanation for why Tina was unwell.

Susie Bedford, a turtle rescue volunteer, found 
that Tina had been feeding on sea anemones, 
not plastics. She had just eaten a little too many 
of those squishy delights and Tina’s gut had filled 
with gas, which made her float.

Volunteers at the rehabilitation centre have 
rescued over 19 sea turtles in the past 3 years, 
with 12 successfully released back into the ocean. 
Everyone is excited when the turtles recover and 
can be released back into the warm waters of the 
Ningaloo Reef.

Turtles around the world are not so lucky. 
Research tells us that over 52 per cent of the 
world’s turtles have eaten plastics. The most 
common items are plastic bags, which turtles 
mistake for jellyfish. The plastic sits in their 
stomach, making them feel full. Turtles also get 
tangled in floating fishing nets. The nets can stop 
turtles surfacing to breathe so that they drown. 
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A plastic bottle found on the beach can tell  

an amazing story if you know what to look for. 

First, check if the bottle has a label. If so, you’re 

in luck. It makes identifying the bottle easier. 

Check out the language it is written in. Can you 

read it or is it from a different country? Is the label 

a current design? Has the colour faded? Does it 

look like an old or new bottle? Some people have 

found bottles that are well over 50 years old on 

beaches.

Next, look at the lid. This is an essential part of 

the identification. What colour is it? Does it have 

any symbols imprinted in the plastic?

The next step is to find the source of the ocean 

plastics. What companies are responsible for the 

waste? Where was the waste found? What boat 

or ship may have lost the item? Tangaroa Blue 

Foundation works with companies that make 

plastic, helping these companies to be careful 

and responsible.

Citizen scientists in action
Tangaroa Blue Foundation is amazingly successful 

with over 150 000 people involved as citizen 

scientists assisting in the collection, sorting 

and data entry of ocean plastics. With the help 

of more than 1100 AMDI partners, they have 

removed over 15 million items from beaches and 

rivers and entered them as marine debris data. 

Tangaroa Blue Foundation and the beach clean-

up volunteers and partners should be proud.  

The information is all at the fingertips of scientists 

and people caring for our oceans.

Message  
in a bottle
Imagine a beach full of thousands of 
plastic bottles washed ashore. On an 
ocean clean-up day that’s exactly what 
Tangaroa Blue Foundation volunteers 
found in Queensland. A whole bay of 
bottles. The bottles were collected, and 
the data recorded.

The bottles looked new and hadn’t 
been in the ocean for very long. Could 
the bottles have fallen off a boat? Or 
perhaps floated in on a local ocean 
current? It was interesting that the 
bottles were in good condition, but the 
label suggested that the bottles were 
from another country, with the writing 
in Vietnamese.

The team at Tangaroa Blue 
Foundation began investigating and 
with the help of government partners 
found the source of the bottles and the 
company was held responsible.

Where does our waste float away 

to? These plastic bottles washed 

ashore on a remote beach in 

northern Australia. The Tangaroa 

Blue Foundation discovered that the 

bottles had come from faraway places 

by checking the labels collected by 

beach clean-up volunteers. 
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Melbourne

Cairns

Molly inspired local councils to make a change and ban 

straws from their region. She now has ‘StrawBassadors’ 

working around Australia to help rid the country of single-

use straws. Molly has been on ABC Television’s War on 

Waste series. Molly even has her own TED talk. 

The StrawNoMore campaign asks people to take a 

pledge to stop using straws. It asks us to talk about the 

impact that straws have on our planet’s oceans. Say ‘no 

thanks’ to straws and explain why when you are next 

offered one. You may change a shopkeeper’s mind.

Working with nature 
to clean up the oceans
Seabins cleaning up one marina 
at a time
While travelling the ocean in search of great waves, two 

surfers saw oceans littered with plastic pollution. They 

came up with a brilliant idea: to create a bin that removed 

pollution from the ocean. They focused the litter-

removing project on harbours and boat marinas. These 

areas are where rubbish often enters the ocean from 

boats, jetties and street runoff. The team spent their life 

savings to build the working prototype model.

The result was a floating Seabin that collects rubbish 

just like pool filters do, bobbing up and down in the 

water. The plastic waste drifts into the slow-moving 

backwaters of the harbour, just like the rubbish in ocean 

gyres, where it is sucked up by a carefully placed Seabin.

Seabins are innovative because they remove ocean 

plastics 24 hours a day. The filters can be taken out, 

Ideas are powerful
An idea can change so much. Tackling our biggest ocean plastic problems will 

take a lot of new ideas, inspirations and innovations.

There is no age limit on ideas. Some of the most inspirational change-makers 

are young people. Starting with a simple idea, they worked to make it a reality.

All brilliant ideas need work, time and people power to make them happen. 

Innovation starts with a bright idea, and a willingness to give the idea a go. A 

whole lot of trying, trialling, failing, rethinking and trying again is needed to 

innovate. Innovation is an essential part of stopping plastic pollution in our oceans. 

Let’s see some of the exciting ways people are tackling some of our biggest 

plastic-pollution problems.

StrawNoMore
Let’s talk about straws. Most drinking straws are plastic, used once for a few 

minutes and then thrown away. Some people even put two straws in a drink. 

Over 10 million straws are used in Australia every day. In one year, that’s a 

massive 3.5 billion straws thrown away! They end up everywhere, at the beach, 

in parks, in streets, in rivers and eventually in the sea.

StrawNoMore was started in 2017 by Molly Steer, an Australian girl who was 

11 years old. She began the campaign after watching a documentary called  

A Plastic Ocean. She wanted to do something about plastic pollution.

Molly began the StrawNoMore program at her local school in her hometown 

of Cairns in Queensland. She talked to her school and encouraged her school 

principal to take action and remove the plastic straws from the school canteen. 

Her actions encouraged others. Students in other schools were inspired by 

Molly and became StrawNoMore schools. She wanted every school in tropical 

north Queensland to stop using straws. Being so close to the Great Barrier 

Reef, north Queensland was a fantastic place to start.

Plastic straw 
facts from 
StrawNoMore!
Australians use 10 million 
straws every day! If they 
were put end to end, 
they could reach from 
Melbourne to Cairns 
(a distance of 2324 
kilometres). That’s  
a lot of straws!
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Where is the plastic  
hiding out?
Become a plastic detective in your home. Find out where the plastic is hiding 

out. This is a simple idea that lets you discover where your family is using 

plastic products. Grab a pencil, some paper and get cracking. Create a mini 

plastic audit sheet to find out where plastic is hiding in your home.

Once the plastic is found, make some notes about each item. What type of 

plastic is it? Think up some ways in which you can change plastic for a different 

biodegradable or recyclable material.

In the kitchen
Kitchens are a favourite place for single-use plastics. Check the fridge, 

cupboards, pantry and under the sink for plastics. We need containers 

for food, but we can be wise and choose products in glass packaging or 

cardboard. If we must use plastic, we can wash it out and recycle it. If we have 

soft plastics, such as plastic bags or packaging, collect them and return them 

to a supermarket to be recycled.

When storing leftovers, use a bowl with a plate on top for a lid, or some of 

the silicone or waxed cloth wraps available, instead of cling wrap. Glass jars 

are also useful for leftovers.

In the bathroom
Plastics can accumulate and multiply in bathrooms. Check out the drawers 

under the basin as well as the bathroom cabinets. Bathroom plastics are 

stronger and need to be recycled. With a quick clean, containers can be 

recycled and go on to a new life as another plastic product. Switch to using 

shampoo bars instead of shampoo in bottles, and traditional soap bars instead 

of body wash. Bamboo toothbrushes can replace plastic toothbrushes and 

toothpaste tablets can replace plastic toothpaste tubes.

Weekends – hanging out with friends
Be the leader of the pack when it comes to plastic awareness. Lead with 

kindness and offer solutions to your friends who might not have found the 

plastic-free path:

• refillable drink bottle or cup for hot drinks

• metal or bamboo straw, or insist on paper straws

• reusable snack pack (with fruit and snacks)

• eating in at cafes or restaurants to reduce take-away waste

• at the movies bring out your refillable cup and straws.

When your day is over, don’t forget to unpack your rubbish-free pack. The 

cups, drink bottles, containers and straws will need to be cleaned. Take them 

out and wash them with hot soapy water. Dry and put them back into the pack, 

ready for your next plastic-free day.

Everyday 

examples of 

plastic-free packs 

to get you out 

and about on 

eco-adventures. 

Get inspired, get 

excited and get 

packing. You’ll be 

on your way to a 

plastic-free day.

Shampoo bar

Bamboo straw

Reusable
containers

Nude food packs

Nude food packs

Reusable bag

Travel bag

Refill drink

Metal straw

Towel

Drink bottle

Eco-adventures

Nude food

Lunch boxSchool bag

Refill cup

Bamboo
toothbrush
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