
 Accumulated marine debris fl oating in 
the ocean   

TOPIC 3 ENVIRONMENTAL CHANGE AND 
MANAGEMENT

     CHAPTER 16

Marine environments — 
are we trashing 
our oceans? 

   16.1  Overview 
  16.1.1  Introduction 
  Imagine you are on a beach. You are looking out to sea at the endless, 
constantly moving mass of water that stretches to the horizon. Why does 
it move, how does it move, what lies beneath?  
   Life on Earth would not be possible without our oceans. Humans 
are interconnected to the oceans, which provide or regulate our water, 
oxygen, weather, food, minerals and resources. Oceans also create a 
surface for transport and trade and provide a habitat for 80 per cent of 
all life on Earth. Our oceans are under threat as we use them to extract 
resources, dump waste and destroy them. It has been very much a case 
of ‘out of sight, out of mind’. Let’s now look at this problem in more detail.  

   Starter questions 
1    What are your fi rst thoughts when you view this photograph? 
2    Suggest items that might be fl oating in this rubbish. 
3    Where do you think this waste has come from, and how did it get here? 
4    What waste does your family generate, and what happens to it?   

    Inquiry sequence  
Syllabus outcomes

16.1 Overview

16.2 What are the natural processes that affect oceans? GE5-2, GE5-8

16.3 What are the causes of marine pollution? GE5-3, GE5-4, GE5-8

16.4 What are the consequences of marine pollution? GE5-3, GE5-4, GE5-8

16.5 SkillBuilder: Using geographic 
information systems

GE5-7

16.6 Where does oil in the sea come from? GE5-3, GE5-4, GE5-8

16.7 The world’s worst oil spill? GE5-3, GE5-4, GE5-8

16.8 What is the solution to marine pollution? GE5-5, GE5-7

16.9 How can ocean pollution be managed? GE5-5, GE5-7

16.10 How can individuals manage marine pollution? GE5-5, GE5-7

16.11 How are ghost nets managed? GE5-5, GE5-7

16.12 SkillBuilder: Describing change 
over time

GE5-7

16.13 Introducing topographic maps: 
How has coral bleaching affected Lizard Island? 

GE5-5, GE5-7

16.14 Review GE5-3, GE5-4, GE5-5, 
GE5-7, GE5-8

Key terms 
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  Watch this video  
 Thrown overboard 
  Searchlight ID: eles-1711  
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4 Geoactive 2 NSW for the Australian Curriculum Stage 5

  16.2  What are the natural 
processes that affect oceans? 
  16.2.1  What are ocean currents? 
  Currents are movements of water from one region to another, often over long distances and 
time periods. Currents effectively interconnect the world’s oceans and seas. They are critically 
important for ‘stirring’ the waters and transporting heat, oxygen, carbon dioxide, salts, nutrients, 
sediments and marine creatures.  

 A knowledge of currents is vital for navigation, shipping, search and rescue and the dispersal of pol-
lutants. Th e direction that currents take is infl uenced by a number of factors, including the Earth’s 
rotation, the shape of the sea fl oor, water temperature, salinity levels and the wind. 

  16.2.2  What are the different types of ocean currents? 
 Surface currents 
 Th e action of winds blowing over the surface of the water sets up the movement of water in the top 
400 metres of the ocean, creating surface currents. Th ese currents fl ow in a regular pattern, but they 
can vary in depth, width and speed. Due to the rotation of the Earth, the   Coriolis eff ect   defl ects 
currents into large circular patterns called   gyres  , which fl ow clockwise in the Northern Hemisphere 
and anticlockwise in the Southern Hemisphere (see fi gure 1). 

 Deep water currents 
 Deep water currents are powered by   thermoline circulation   and make up about 90 per cent of 
water movements in the ocean. Surface currents make up the remaining 10 per cent. 
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Tropic of Capricorn
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OCEAN

INDIAN

OCEAN

North Paci�c
Gyre

South Paci�c
 Gyre
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Gyre

North 
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Indian Ocean
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Warm, less dense water current

Cold, dense water current

Great Ocean Conveyor Belt

20000 4000 km

Source: © Spatial Vision 

  FIGURE 1  The Global Ocean Conveyor Belt and the fi ve main ocean gyres  

ROUGH ONLY

Coriolis effect  force 
that results from the 
Earth’s rotation. Moving 
bodies, such as wind 
and ocean currents, 
are defl ected to the 
left in the Southern 
Hemisphere and 
to the right in the 
Northern Hemisphere.

gyre  swirling circular 
ocean current (similar 
to water swirling 
around a plug hole)

thermoline 
circulation  refers to 
the fl ow of ocean water 
caused by changes 
in water density. Salt 
and temperature 
levels can change; for 
example, fresh water 
added by rain, snow 
melt or river run-off. 
Temperatures can 
change from contact 
with the atmosphere

c16MarineEnvironmentsAreWeTrashingOurOceans.indd   4 03/09/16   2:24 pm

UNCORRECTED P
AGE P

ROOFS



5Chapter 16 Marine environments  —  are we trashing our oceans?

 Global Ocean Conveyor Belt 
 Th e Global Ocean Conveyor Belt is the largest of the thermoline-driven ocean currents (see fi gure 2). 
Warm water, which holds less salt and is less dense than cold water, travels from the equator near the 
surface into higher latitudes. Th ere it loses some of its heat to the atmosphere. Th e current mixes with 
colder Arctic waters and this cold, salty water becomes more dense and sinks, fl owing as a deep ocean 
current. Th is creates a continual looping current which moves at a rate of 10 cm/s and may take up 
to 1000 years to complete one loop. Th e quantity of water moved in the Global Ocean Conveyor Belt 
is more than 16 times the water volume of all the world’s rivers. 
 Upwellings and downwellings 
 Th e movement of cold water currents from the deep sea to the surface is called an upwelling. Th is is 
shown in fi gure 2(a). Regions where these occur are very productive fi shing grounds as the upwellings 
bring nutrients from the seabed, which provide food for the growth of plankton, often the start of 
marine food chains. Over 50 per cent of the world’s fi sh are caught in these areas. 

 Downwellings, shown in fi gure 2(b), occur when currents sink, taking with them oxygen and 
carbon dioxide from the atmosphere. Th ese currents essentially ‘stir up’ the water and help distribute 
heat, gases and nutrients.               
  FIGURE 2  (a) Upwelling and (b) downwelling  

(a) (b)

  Using an anometer 
 An anemometer is an instrument with a small fan 
and a digital face used to measure wind speed. 
To use an anemometer: 
•    Face the direction from which the wind is 

blowing. 
•    Remove the cover from the fan of the 

anemometer. 
•    Select km/hr so your measurements are in the 

correct scale. 
•    Raise your arm holding the anemometer and 

ensure nothing is blocking the fl ow of air to the 
instrument. 

•    Click the button to take a reading. 
•    Repeat this process several times to get an 

average reading.       
 Choose three locations around 

your school to take wind speed 
measurements. Create a table 
showing several readings at 
each site as well as an 
average reading. Consider 
factors that may have 
infl uenced the different 
results at each location. 

FOCUS ON FIELDWORK

  Motion in the 
ocean     
 Use this interactivity 
to learn more about 
ocean currents. 
  Searchlight ID: 
int-3298  

ACTIVITIES

  UNDERSTAND   
1    a  Why do ocean currents form? What is the 

driving force behind surface and thermoline 
currents? 

b    Why are upwellings and downwellings 
important for marine   environments  ?   

2    Refer to fi gure 1. Describe the location of the 
fi ve main ocean gyres. 

3    What factors infl uence the direction that ocean 
currents take? 

4    Why do you think ocean currents are described 
as ‘conveyor belts’? 
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6 Geoactive 2 NSW for the Australian Curriculum Stage 5

Digital documents 

1 Oil spills
2 Lost or dumped munitions
3 Garbage and waste from ships
4 Dumped nuclear and industrial waste
5 Lost or dumped vessels and their cargo
6 Oil drilling
7 Washout of atmospheric pollutants
8 Industrial waste
9 Urban waste and street drainage

10

11

Sewage ef�uent

Traf�c exhaust via the
atmosphere

12 Agricultural fertilisers and
pesticides

13 Cooling water (waste heat)

1

7

13

10

9
12

8

11

5

4

6

2

3

Land-based discharges

Maritime inputs

Atmospheric inputs

FIGURE 2 The sources of marine pollution

16.3 What are the causes 
of marine pollution?

16.3.1 What is marine pollution?
Marine pollution is any harmful substance or product that enters 
the ocean. Most are human pollutants including fertilisers, 
chemicals, sewage, plastics and other solids, including over 
1000 shipping containers per year.

Close to 80 per cent of marine pollutants start off on land and are 
either washed or deposited into rivers, from where they make their 
way to the coast (see figure 1). Figure 2 examines various sources of 
marine pollution.

16.3.2 What is marine debris?
Marine debris is litter and other solid material that washes or is 
dumped into the oceans, much of which is plastic (see figure 3). The 
special features of plastic that make it such a useful product  —  it is 

FIGURE 1 Most marine debris starts off on land. Much 
of the litter in this creek in the Philippines will end up in 
the sea.

5 Looking at figure 1, how does the Global 
Ocean Conveyor Belt current interconnect the 
world’s oceans?

6 Refer to figure 1. Describe the route taken by 
the Global Ocean Conveyor Belt. At each of 
the locations marked A–E, name the ocean, the 
direction the current is taking, the continent it 
is passing, and its thermoline features (warm, 
cold, higher salt content, lower salt content).

INVESTIGATE
7 Research the interconnection between 

the Humboldt current (cold upwelling) on the 

west coast of South America and El Niño 
events.

PREDICT
8 Suggest what changes might happen to the 

Global Ocean Conveyor Belt if there was a 
significant melting of the polar ice caps.

APPLY
9 Why doesn’t water at the equator keep getting 

hotter and water at the poles keep getting 
colder? Use your knowledge of currents to 
write an explanation for a younger student.
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7Chapter 16 Marine environments  —  are we trashing our oceans?

Cigarettes and
cigarette �lters

Plastic bags

Food wrappers
and containers

Caps and lids

Plastic beverage bottles

Cups, plates, forks,
knives, spoons

Glass beverage
bottles

Beverage cans

Straws and stirrers

Paper bags

Other

21%

11%

9%

9%9%

5%
4%

4%

4%
3%

19%

FIGURE 3 Top ten marine debris items

Note: Data is the result of 25 years of surveying debris collected by 
volunteers in annual debris clean-ups in over 100 countries.

CASE STUDY 1

Ocean pollution in China and 
Indonesia
China, the Philippines, Vietnam, Thailand and 
Indonesia contribute 60 per cent of all plastic in 
global waters.

More than a third of plastic bags, bottles and 
other plastic waste in oceans originates in Chain 

and Indonesia. Much of this waste is generated 
by people residing in coastal areas.

Approximately 1–3 million metric tonnes of 
plastic waste from China has been contributed to 
marine debris in oceans.

Approximately 0.5–1.3 million metric tonnes 
of plastic waste from Indonesia has been 
contributed to global marine debris.

light, cheap to produce and disposable  —  also make it a major 
problem for the ocean (see figure 4). Over 100 billion tons of 
plastic are produced each year, approximately 55 per cent of 
which is recovered, recycled or sent to landfill. The rest is unac-
counted for, lost in the environment and eventually washed out to 
sea, often ending up in the gut or wrapped around the neck of 
marine creatures. A  recent survey of Australia’s coastline found 
that 74 per cent of marine debris was plastic. Surface currents and 
wind can also move debris back on to the coast, where it can 
become buried in sand or swept back out to sea again. Unlike 
most other litter, plastics generally are not  biodegradable. Plastic 
exposed to constant wind, waves, salt and sunlight breaks down 
into tiny fragments known as micro-plastics (20–50 microns in 
diameter, thinner than a human hair), which can float or sink to 
the seabed. Use the Marine debris weblink in 
your eBookPLUS to see where the debris 
comes from and what happens to it. 

biodegradable  
capable of being 
decomposed 
through the actions 
of microorganisms

FIGURE 4 Sources of ocean detritus
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8 Geoactive 2 NSW for the Australian Curriculum Stage 5

ACTIVITIES

UNDERSTAND
1 What are the two biggest contributors to 

marine pollution across the world’s ocean 
space?

 2  a   Refer to figure 2. Give an example of a 
pollutant from each of the following sources 
of marine pollution: (i) atmospheric-based, 
(ii) land-based, (iii) marine-based.

b Which of the three sources makes up 
the largest component of marine 
pollution?

3 Use the Plastic oceans weblink in your 
eBookPLUS to view the  
video clip about this issue.
a Write three points that you learned from this 

video clip.
b How do your points compare to those of 

others in the class? 

EXPLAIN
4 Explain how a plastic bag discarded after a 

picnic in Los Angeles can end up in the middle 
of the Pacific Ocean.

5 Refer to figure 3. How would these items 
compare to a survey of marine litter conducted 
50 years ago? What do you think has changed 
the most?

 6  a   Use table 1 to construct a compound bar 
graph to show the sources of marine debris 
by region. Use your completed graph to 
answer the following questions.

b Which place in the world has the largest 
component of land-based debris?

c Can you suggest a reason why Europe would 
have the most ocean-based debris?

7 Examine figure 5 and the two case studies: 
Ocean Pollution in China and Indonesia and 
Ocean Pollution in Australia.
a How are these two case studies similar and 

different in relation to contributions to marine 
pollution? Describe how figure 5 supports 
these ideas.

b Discuss some of the factors which may 
contribute to the differences between 
Australia and China and Indonesia.

Digital documents 

16.4 What are the consequences 
of marine pollution?
16.4.1 Where do we find the most marine debris?
The worst-affected places for marine debris tend to be heavily populated coastal places and 
popular tourist destinations; for example, the Caribbean Sea. Data collected from one year’s 
survey of marine debris, carried out in over 100 countries, found different types of litter from 
different regions (see table 1).

What is the Great Pacific Ocean Garbage Patch?
A swirling sea of plastic bottles, garbage bags and other rubbish is growing in the middle of the 
North Pacific Ocean, thousands of kilometres from the nearest coastline. Why is it there and how 
did it get there? Discarded waste from the east coast of Japan and west coast of the United States 
gets swept up in the North Pacific gyre. The slow-moving currents and winds push material into the 
calmer centre of the gyre, where much of it stays and accumulates. It can take a year for material to 
reach the centre of the gyre from Japan and five years from the United States. The  accumulation of 

Garbage patch 
Use this interactivity 
to learn more about 
the Great Pacific 
Ocean Garbage 
Patch.
Searchlight ID: 
int-3299

CASE STUDY 2

Ocean pollution in Australia
Australia’s effective waste disposal 
systems and public awareness of littering 
reduce the plastic waste from Australia entering 
our oceans.

In remote areas, most plastic debris is 
associated with commercial fishing and shipping. 
In areas closer to urban centres the marine debris 
tends to be more consumer items – soft drink 
bottles, plastic bags, etc. Studies have shown 
that a large proportion of marine debris that 
washes up on Australian beaches originates in 
South East Asia and the Pacific.

FIGURE 5 Origins of coastal rubbish along 
Australian coastlines
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9Chapter 16 Marine environments  —  are we trashing our oceans?

debris has earned this region the name the ‘Great Pacific Ocean Garbage Patch’ (see figure 1). Very little garbage is visible 
on the surface; rather, it is a thick soupy mass of minute pieces of plastic with an average depth of 10 metres.
TABLE 1 Sources of marine debris by region

Source
Africa 
(%)

North 
America (%)

Central 
America 
(%)

South 
America (%)

Caribbean 
(%)

South-
East Asia 
(%)

Western 
Asia (%)

Europe 
(%)

Oceania 
(%)

Land-based litter (general plastic 
litter, e.g. wrappings)

76.1 55.2 84.9 69.7 82.6 72.4 60.5 60.4 75.2

Ocean-based litter (boating/
fishing/shipping/oil drilling)

12.7 5.0 4.8 12.0 6.6 12.7 9.7 24.9 5.2

Smoking-related litter (cigarette 
filters, lighters, packaging)

8.4 37.2 8.0 15.4 7.7 11.2 27.7 11.1 19.7

Legal and illegal dumping of 
garbage and waste

1.8 1.9 1.1 2.0 1.8 1.6 1.5 2.8 1.8

Medical and personal hygiene 
litter (ranging from syringes to 
disposable nappies and tampons, 
usually via sewerage system)

1.0 0.7 1.2 1.0 1.3 2.0 0.6 0.8 1.1

The size of the patch is estimated to be anywhere from 
700  000 to more than 15 million square kilometres. Scien-
tists have detected up to 1 million plastic particles per square 
kilometre in the patch. Another large garbage patch is located 
in the Atlantic Ocean.

What are the environmental impacts of 
marine debris?
Figure 4 gives estimates for the length of time some marine 
debris takes to decompose. Most plastics undergo photodeg-
radation, which is much slower in water than on land due 
to reduced exposure to the sun and cooler temperatures. As 
the particles break down into smaller particles, they ‘thicken’ 
the water and can release toxins. If less than 5 mm in diam-
eter, they can be consumed by sea creatures, which in turn 
are eaten by bigger creatures and so on up the food chain. 
Marine animals such as mussels which filter seawater take up 
the micro-plastics, which can release toxins into their tissues. 
Small floating pieces of debris are often mistaken for food 
and are scooped up by seabirds and fed to their chicks (see 
figure 2).

More than 44 per cent of seabirds are known to eat plastic, 
while 267 marine species are known to swallow plastic bags, mistaking them for jellyfish (see figure 3). 
An estimated 100  000 marine mammals and up to 1 million seabirds die each year after ingesting 
plastic.

photodegradation  
action of sunlight 
breaking down plastic 
into minute particles

TABLE 2 Numbers of wildlife found entangled in marine debris, from 25 years of data

Amphibians Birds Corals/Sponges Fish Invertebrates Mammals Reptiles Total
Beverage bottles 3 8 0 27 47 13 2 100
Beverage cans 1 2 0 15 17 1 0 36
Crab/Lobster/
Fish traps

1 11 1 48 106 3 3 173

Fishing hooks 2 76 0 54 10 3 6 151
Fishing line 9 722 14 553 237 46 55 1636
Fishing nets 3 153 1 249 207 29 30 672
Bags (plastic) 13 102 0 142 91 33 23 404
Ribbon/String 0 91 0 37 29 7 2 166
Rope 4 160 0 114 53 71 24 426
6-Pack holders 2 63 0 52 21 3 5 146
Plastic straps 2 30 34 12 5 5 88
Wire 1 31 1 16 13 7 6 75
Total 41 1449 17 1341 843 221 161 4073

RUSSIAN
FEDERATION  

CANADA

UNITED STATES
 OF AMERICA 

JAPAN

PA C I F I C  O C E A N  

North Paci�c sub-tropical gyre

Other ocean currents 

Great Paci�c Ocean Garbage Patch

Key

0 2000 4000 km

Source: Greenpeace International Made with Natural Earth. Map by Spatial Vision (GAT-22)

FIGURE 1 Location of the Great Pacific Ocean Garbage Patch

Note: The Great Pacific Ocean Garbage Patch floats between Japan and the USA 
just north of the Hawaiian Islands. The rotational current caused by the North 
Pacific gyre draws in garbage from neighbouring coastlines, where it becomes 
trapped in large quantities in the calmer waters of the gyre’s centre.
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10 Geoactive 2 NSW for the Australian Curriculum Stage 5

FIGURE 3 Discarded plastic bags resembling 
jellyfish, floating in the ocean

FIGURE 2 Foreign objects found in the stomach of a seabird. How many different 
items can you identify?

CASE STUDY 1

Drifting Lego
Fierce storms can wash shipping containers off boats and 
into the ocean. Sometimes these can be recovered, but often 
they sink to the ocean floor. Ongoing water movement, or the 
jolting from falling off the ship can open the containers and 
release the contents into the ocean.

In 1997, the Tokyo Express container ship lost 
62 containers in a storm near Cornwall, England. One of 
the containers was carrying nearly 4.8 million Lego pieces, 
including a range of Lego kits as well as 4200 black octopus, 
33  941 dragons, 97  500 scuba sets and 13  000 spear guns. 
Many of the items have washed ashore and beachcombers 
are still reporting finds today.

Ghost nets
Up to 10 per cent of marine debris is made up of aban-
doned and discarded fishing nets, known as ghost nets, 
which pose a very common threat to marine creatures (see 
table 2). Once tangled, they are prevented from swim-
ming, fishing and breeding, and ultimately they drown. 
Over time, the nets fill with debris and form rafts which 
grow to hundreds of metres in diameter. These can drag 
across reefs or scrape along the seabed, causing consider-
able damage (see section 5.4).

Hitchhikers
Small marine creatures, such as barnacles, that normally 
spend their lives attached to rock, coral or coconut shells, 
can ‘hitch a ride’ on marine debris. The arrival of pest 
species in new locations can seriously affect ecosystems 
as they compete with native species for food or habitat.

Fishing industry
While the fishing industry contributes to marine debris, 
the industry itself is also affected by the litter. A survey in 

northern Scotland found that 92 per cent of fishermen had continual problems with marine debris 
in their nets, snagging nets on rubbish, and that some fishing grounds were avoided due to high litter 
concentrations.

People
Due to the action of currents, garbage discarded in one country can end up on the beaches of another 
country thousands of kilometres away. Thus the impacts of marine litter on people are mostly found 
in coastal regions. Impacts include the rising cost of clearing debris from beaches, loss of tourism 
revenue, and debris interfering with boating and aquaculture.

aquaculture the 
farming of aquatic 
animals and plants; 
also called fish farming

Plastic grocery bags
1–20 years

0 1000

Older plastic beverage
holders 400 years

Average life
expectancy

Aluminium cans 200 years

Tin cans and foam plastic cups 50 years

Y
E

A
R

S

Y
E

A
R

S

Paper towels    2–4 weeks
Newspapers    6 weeks
Cotton ropes    1–5 months
Apple cores    2 months
Cardboard boxes   2 months

Waxed milk cartons  3 months
New photodegradable 
    beverage holders <6 months
Plywood  1–3 years
Wool socks  1–3 years

Fishing line 600 years

Disposable nappies and
plastic bottles 450 years

FPO

FIGURE 4 Time periods for the decomposition of marine litter

Source: South Carolina Sea Grant Consortium, South Carolina Department of 
Health and Envrionmental Control (DFHC)  —  Ocean and Coastal Resource 
Management, Centers for Ocean Sciences Education Excellence (COSEE)  —   
Southeast and NOAA 2008.
Note: Estimated individual item timelines depend on product composition and 
environmental conditions.
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11Chapter 16 Marine environments  —  are we trashing our oceans?

 The   Gulf Stream   ocean current has pushed the drifting 
Lego pieces up the English Channel and into the North 
Sea, and is also pushing them up the west coast of the UK. 
Mapping of the Lego pieces has indicated that in addition to 

the Cornwall area, they have washed up in Ireland, Wales, and 
the Netherlands. There have also been reports from Texas 
and Australia, but these are unconfi rmed.    
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Plymouth
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Gunwalloe

Lizard

Bigbury Bay

ENGLANDWALES

IRELAND

NETHERLANDS
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Brighton
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Fishing spot
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of the accident

2000 400 km

UNITED STATES
OF AMERICA

Texas Louisiana

Galvestone
Island

2500 500 km

AUSTRALIA

Melbourne

10000 2000 km

Con�rmed

Uncon�rmed

Country where pieces
have been found

Locations where lego pieces
have been found

150 30 km

Source: BBC News

  FIGURE 5  Lego pieces washed ashore  

Gulf Stream  a warm 
Atlantic ocean current. 
It originates at the Gulf 
of Mexico, follows 
the east coast of the 
United States, then 
divides to create the 
North Atlantic Drift, the 
Florida Current and 
the Gulf Stream itself

ACTIVITIES

  INVESTIGATE 
1    Using the Internet, and particularly social 

media, research the collection of ocean 
rubbish. 
a    Investigate and describe how people record 

rubbish washed up on beaches. 
b    Evaluate whether using social media 

to publicise information about ocean 
rubbish is an effective way of helping 
to fi nd a solution to the problem of 
ocean debris.     

 APPLY 
2    The Lego company uses a range of 

environmentally friendly practices in the 
creation of their products, but stated that 
the loss of Lego pieces at sea was the 
responsibility of the Tokyo Express. 
a    Discuss the role of companies in marine 

protection and management. Should they be 
accountable for the rubbish created by their 
companies, or should individuals ultimately 
take responsibility?     

 CASE STUDY 2 

 Microbeads 
 Many facial soaps and body washes contain tiny 
plastic particles less than a millimetre long. These 
particles give beauty products a grainy texture. 
Microplastics have been identifi ed as an emerging 
contaminant in marine environments. In many 
cases, plastic microbeads could be replaced with 
natural products, but they would increase the cost 
of production.   

 When beauty products containing microbeads 
are used they are washed down the drain. 
They are too small to be fi ltered out by 
wastewater treatment and enter our waterways. 

  FIGURE 6  Microbeads contained in beauty products  
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12 Geoactive 2 NSW for the Australian Curriculum Stage 5

The microbeads absorb pollutants in the water 
and can become highly toxic. 

 Microscopic plants (phytoplankton) and 
animals (zooplankton) are at the base of many 
food chains, and can absorb the microbeads. 
Microbeads can resemble tiny fi sh eggs, and 
seabirds and fi sh can ingest them. The toxins 
contained in the microbeads and absorbed into 
their tissues. Seabirds and other marine life are 
at risk from choking and starvation as a result of 
the microbeads. The pollutants in the microbeads 

are passed on and accumulate up the food chain. 
This is known an bioaccumulation. Humans can 
consume the toxins in microbeads when we eat 
seafood. 

  Questions:  
 Apply 
1    Create a fl ow diagram showing how 

microbeads could impact on a marine food 
chain. Write a paragraph describing the 
process.   

16.5 SkillBuilder: Using 
geographic information 
systems (GIS)
What is GIS?
GIS is a computer-based system of layers of geographic data. 
Just as an overlay map allows you to interchange layers of 
information, GIS allows you to turn layers on and off to make 
comparisons between pieces of data.

eLesson
Watch this video to learn how 
to use geographic information 
systems (GIS).

Searchlight ID: eles-1752

ONLINE ONLY

Interactivity
Try this interactivity to learn 
how to use geographic 
information systems (GIS).

Searchlight ID: int-3370

ACTIVITIES

  EXPLAIN 
1    Refer to fi gure 4. Compare the decomposition 

  changes   for natural materials and man-made 
materials as seen in this time line. What does 
this indicate to the packaging industry and 
consumers? 

2    Refer to table 2. What three items create the 
most problems for marine wildlife? Suggest 
reasons why. 

3    Is our use of plastic a   sustainable   practice? 
Justify your answer.      

 INVESTIGATE 
4    Use the  Plastiki 

Expedition   weblink  in your 
eBookPLUS to learn about 
this project. Plastiki is a catamaran that was 
built by a team led by David De Rothschild. It is 
made totally out of recycled plastic bottles, and 
was used to sail the Pacifi c Ocean to 
demonstrate the impacts of plastic on the 
  environment .  Write a newspaper report of the 
journey and the team’s observations, and map 
the route they took.   

  Digital documents     

Editor Note: 3 lines short

LOW RES
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13Chapter 16 Marine environments  —  are we trashing our oceans?

16.6 Where does oil 
in the sea come from?
To access this sub-topic, go to your eBookPLUS at www.jacplus.com.au. 

ONLINE ONLY

16.7 The world’s worst 
oil spill?
To access this sub-topic, go to your eBookPLUS at www.jacplus.com.au. 

ONLINE ONLY

16.8 What is the solution 
to marine pollution
To access this sub-topic, go to your eBookPLUS at www.jacplus.com.au. 

ONLINE ONLY

  16.9  How can marine 
pollution be managed 
  16.9.1  What can communities do? 
  Over 100 billion plastic bags are used each day in the 
United States, with less than 12 per cent recycled. Many 
governments and communities around the world now 
actively discourage the use of plastic bags. When Ireland 
introduced a bag levy in 2002, plastic bag usage dropped 
by 90 per cent. On one day of each year, volunteers from 
over 152 countries clean up the shores of beaches, lakes 
and streams, by classifying, counting and collecting 
garbage, as part of the International Coastal Cleanup 
Campaign. Over the past 25 years, this campaign has led to 
the removal of more than 66 million kilograms of litter, the 
equivalent of 330 kilometres of cars nose to tail, or 66  000 
average-sized cars! The data collected via the campaign 
have contributed to new littering laws (see fi gure 2).    

  16.9.2  What can fishermen do? 
 A ‘Fishing for Litter’ scheme has been set up in Scotland 
where fi shermen and port authorities have collaborated to 
collect all litter caught in nets. Instead of throwing this litter 
overboard, the debris is collected and brought back to port Illegal to dump zoneCoast

Plastic, Paper,
Rags, Glass,

Food, Garbage,
Metal, Crockery,

Dunnage
(material used
to stow cargo

in a ship’s hold,
e.g., matting
and wood)  

Plastic,
Dunnage,

If not ground
to <2.5 cm:
Garbage,

Paper, Metal,
Crockery,

Food

Plastic

4.8 km

19.3 km

40.2 km

Plastic,
Dunnage

  FIGURE 1  Marine pollution restrictions in the United States  
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14 Geoactive 2 NSW for the Australian Curriculum Stage 5

for managing. In 2011–12, Scottish fishermen collected over 100 tonnes of marine litter. Recrea-
tional fishermen in the United States can recycle fishing lines back to the manufacturer via collection 
points. Since the US scheme started in 1990, it has prevented over 15 million kilometres of fishing 
line entangling wildlife.

16.9.3 What can manufacturers do?
In recent years, manufacturers have become much more environmentally aware. Six-pack bottle and 
can holders can now be made in a new photodegradable product, which can break down within 
weeks. Coca-Cola now produces the PlantBottle, the first ever 100 per cent recyclable PET bottle, 
which has 30 per cent of its material based on plant matter (sugar cane and molasses). Over 2.5  billion 
of the new bottles were introduced in 2010 in the first year of production.

16.9.4 What can the international community do?
The United Nations Environment Programme (UNEP) has launched an intensive publicity campaign 
to help raise awareness of marine debris. They are working at a regional level to promote schemes 
such as recycling, waste separations and other land-based actions. International agreements such 
as the International Convention for the Prevention of Pollution from Ships (known as MARPOL) 
 prohibit the disposal of all plastic into the sea, and ships cannot dispose of food waste within 12 
nautical miles of land. Such regulations are extremely difficult to police and have no impact on the 
amount of waste entering the ocean from land-based sources.

nautical miles a 
unit of measurement 
used by sailors and/or 
navigators in shipping 
and aviation. It is the 
average length of one 
minute of one degree 
along a great circle of 
the Earth. One nautical 
mile corresponds 
to one minute of 
latitude. Thus, 
degrees of latitude 
are approximately 60 
nautical miles apart.

CASE STUDY 1

Managing marine waste in Australia
The influence of a person’s worldview on environmental 
management was discussed in chapter 9. A range of 
worldviews are represented in Australia and these all influence 
the way that marine environments and marine pollution is 
managed. An individual or company may have an egocentric 
worldview, and see their own profit or convenience about 
other considerations such as environmental quality. This 
may mean that they would prefer to dump rubbish into the 
ocean than to dispose of it responsibly. Another individual or 
an environmental group may have an ecocentric worldview 
and consider the protection of the environment as the most 
important consideration. This may mean that may prefer that no 
human impact be allow on our waterways and oceans. Different 
stakeholders have competing demands and sometimes 
opposing ideas about how resources should be used and 
managed. In Australia all of these views are represented 
through various levels of government, where laws, regulations 
and by-laws are enacted to protect the environment in a way 
that does not hinder economic development.

The Australian Government consulted with a range of 
stakeholders, such as conservation groups and industry 
groups, in the creation of the Threat abatement plan for 
the impacts of marine debris on vertebrate marine life. This 
was designed to address the impact of marine debris on 
endangered species such Marine Turtles and Grey Nurse 
Sharks.

Take 3 is a Clean Beach Initiative encouraging people 
to pick up three pieces of rubbish each time they go to the 
beach. The organisation encourages a reduction of plastic 
waste by publicising the 5Rs:
• Refuse disposable plastic
• Reduce
• Reuse
• Recycle; and
• Respond by picking up rubbish.

Australia’s waste disposal management processes are 
also effective in limiting the amount of rubbish entering our 
waterways and the ocean.

CASE STUDY 2

Managing marine waste in China
The production of waste from households and individuals is 
a major contribution to rubbish entering waterways in China. 
The influence of capitalism and consumer culture in China 
has resulted in the rapid development and growth of major 
cities and a subsequent increase in waste production. The 
growth of affluent households and the adoption of mass 
consumerism has been coupled with a decline in social 
responsibility in some section of society and a growing 
prevalence of an egocentric worldview.

A factor affecting the effectiveness of management of 
pollution entering marine environments in Chain is the attitude 
of ‘suibian’, meaning “without concern” or ‘doing as one 
pleases’. The increasing issue of littering, particularly amongst 

the upper middle class in urban areas of China, is creating 
huge waste management issues resulting in vast amounts of 
waste entering waterways.

Technology may provide a means of addressing littering 
in Hong Kong. The Nature Conservancy and Ecozine 
magazine ran a campaign to shame litterers. They collected 
litter samples, extracted DNA samples and then used DNA 
technology to create possible facial snapshots showing 
what the litterer may look like. These were then put on 
billboards around the city. Individual people weren’t actually 
identified, but the images provided general facial features to 
get people’s attention. In Hong Kong people can be fined for 
littering, but enforcement is inconsistent.
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15Chapter 16 Marine environments  —  are we trashing our oceans?

  16.10  How can individuals 
manage marine pollution? 
  16.10.1  What can be done? 
  The way we consume and discard our resources has created one of the biggest environmental 
challenges in the world. Our throwaway society has literally thrown all our waste into the oceans! 
‘The water in our oceans is like blood for our planet. If we continue to fi ll it with toxic materials such 
as plastic, it will be to the detriment of life on Earth’ (D. Woodring, Project Kaisei director).  

 Marine debris might start as a local problem, but it also creates a global problem as it often travels 
a great distance from its original source, crossing both geographic and political boundaries. Marine 
debris will be reduced only if land-based sources can be controlled. Communities and governments 
need to develop eff ective waste reduction schemes if we want to manage our oceans sustainably (see 
fi gure 1).   

ACTIVITIES

1     How successful would an international 
agreement where all countries decide 
to reduce land-based marine pollution 
be? What would be the advantages and 
disadvantages?    

2    Research the problem of marine pollution in 
Australia and China. Investigate the causes, 

extent and consequences of marine pollution 
in both countries. Present this information as a 
video, infographic or pictorial essay. 

3    Compare pollution management strategies in 
Australia with those in China. How are they 
similar and different? How do you account for 
these difference?   

    Digital documents          

  FIGURE 1  What message is this advertisement sending?  
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16 Geoactive 2 NSW for the Australian Curriculum Stage 5

 Can’t we just scoop it up? 
 Scooping up marine debris is not as easy as it sounds. Firstly, debris like the Great Pacifi c Ocean 
Garbage Patch is constantly moving in response to shifts in winds and currents. Secondly, much of 
the garbage is in the form of minute particles suspended beneath the ocean’s surface. To scoop it up 
would mean collecting marine life that inhabits these waters as well.                

 CASE STUDY 1 

 Individual action in Australia 
 The Surfrider Foundation in Australia and the United States is responsible for the ‘Rise Above Plastics’ 
campaign. The aim of the campaign is to get people to think about how they can make a difference and 
prevent marine debris. They suggest 10 ways to reduce your personal plastic footprint. There are also 
many innovative ways to recycle plastic products that can be found on YouTube, such as converting 
plastic bags to rope or handbags (use the  Plastic to rope  and  Plastic to 
handbags   weblinks  in your eBookPLUS to view these videos).    

   Ten ways to reduce your personal plastic footprint 
1    Choose to reuse when it comes to shopping bags and bottled water. 

Use cloth bags and metal or glass reusable bottles if possible.     
2    Refuse single-serving packaging, excess packaging, straws and 

other ‘disposable’ plastics. Carry reusable utensils in your bag, 
backpack or car. 

3    Reduce everyday plastics such as sandwich bags and juice cartons 
by replacing them with a reusable lunch bag or box that includes a 
thermos.     

4    Bring your to-go mug with you to the coffee shop, smoothie shop or 
restaurants that let you use them. This is a great way to reduce lids, 
plastic cups and/or plastic-lined cups. 

5    Go digital! No need for plastic CDs, DVDs and jewel cases when you 
can buy your music and videos online.     

6    Seek alternatives to the plastic items you use. 
7    Recycle. If you must use plastic, try to choose #1 (PETE) or #2 

(HDPE), which are the most commonly recycled plastics. Avoid 
plastic bags and polystyrene foam as both typically have very low recycling 
rates.     

8    Volunteer at a beach clean-up. Surfrider Foundation Chapters often hold 
clean-ups monthly or more frequently. 

9    Support plastic bag bans, polystyrene foam bans and bottle recycling bills. 
10    Spread the word. Talk to your family and friends about why it is important 

to ‘Rise Above Plastics’!        

 CASE STUDY 2 

 Individual action in China and 
Indonesia 
 Packaging 
 Companies supplying goods to Asia often 
sell consumer goods in very small quantities 
to improve their affordability. This increases 
the amount of packaging per product 
compared to when sold in larger quantities. 
Individuals can choose to buy products with 
less packaging to reduce the amount of waste 
they produce. 

 Plastic bags 
 In Bali, Indonesia the locals are being encouraged 
to reduce their use of plastic bags by using 
reusable bags when shopping. The Tas Pasar 

campaign is providing cloth bags to replace 
plastic bags. 

 Littering 
 In China, an important individual action to address 
marine pollution is rubbish disposal. Littering is an 
increasing issue that can easily be addressed by 
individuals disposing of rubbish responsibly. 

 Recycling 
 Garbage pickers sift through rubbish looking 
for recyclable plastics that can be sold. This 
increases the amount of plastic being recycled 
and reduces that amount entering oceans. 
Unfortunately, this only addresses high-value 
plastics and leaves much of the rubbish including 
plastic bags to enter waterways and oceans. 

c16MarineEnvironmentsAreWeTrashingOurOceans.indd   16 03/09/16   2:25 pm

UNCORRECTED P
AGE P

ROOFS



17Chapter 16 Marine environments  —  are we trashing our oceans?

  Undertake a plastic bottle survey at home 
 Check your kitchen, laundry and bathroom and count the number of plastic bottles, jars and other 
containers you fi nd (only count containers). Collate your results in graph form. Compare your results 
with other students in your class. You may choose to share these results using an online collaboration 
tools like Google docs. Write a summary of your fi ndings. 

FOCUS ON FIELDWORK

ACTIVITIES

  EXPLAIN 
1    Is the old saying, ‘Think global, act local’ 

applicable to marine pollution? Justify your 
answer. 

2    Examine the types of individual actions that are 
proposed for Australians. List a range of other 
actions could Australians take to reduce their 
contributions to marine pollution. 

3    China and Indonesia are the largest contributors 
to marine pollution globally. Discuss how the 
individual actions suggested in the China and 

Indonesia Case Study are similar and different 
to those suggested for Australia.   

 APPLY 
   How can you reduce your school’s plastic 
footprint? You may like to use the  School   weblink  
in your eBookPLUS for ideas. 
Brainstorm ideas as a class 
and then develop one idea in detail. How can you 
promote your idea? You may like to create a slogan 
and poster, address a school group or assembly or 
write a proposal to the school administration.      

16.11 How are 
ghost nets managed?
To access this sub-topic, go to your eBookPLUS at www.jacplus.com.au. 

ONLINE ONLY

16.12 SkillBuilder: Describing 
change over time
What is a description of change over time?
A description of change over time is a verbal or written description 
of how far a feature moves, or how much it is altered, over an 
extended time period, and can alert us to the possible impacts of 
a change or changes over a wider region.

eLesson
Watch this video to learn how 
to describe change over tim.

Searchlight ID: eles-1753

Interactivity
Try this interactivity to learn 
how to describe change 
over tim.

Searchlight ID: int-3371

ONLINE ONLY

Key

Tsunami travel time 
contours (hours)

Earthquake near coast of
central Peru

SEAFRAME stations
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of Meteorology
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Source: © Bureau of Meteorology. 
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INVESTIGATING TOPOGRAPHIC MAPS
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    16.13  How has coral bleaching 
affected Lizard Island 
  16.13.1  Lizard Island 
  Lizard Island is a National Park covering 1013 hectares, and made up of six islands, located in 
the northern part of the Great Barrier Reef. The island hosts the Lizard Island Resort, a luxury 
destination for a few exclusive guests, as well as the Lizard Island Research Station run by the 
Australian Museum. Lizard Island and the surrounding area are ‘no take’ zones where fi shing and 
collecting are prohibited, with the exception of one small beach where people are allowed one 
fi shing line and hook. Activities such as swimming, boating, snorkelling and sailing are allowed. In 
2016, coral reefs in Lizard Island were subject to the worst coral bleaching experienced in the area 
in 15 years. This was the result of a global bleaching event affecting coral reef areas as a result of 
increased ocean temperatures.                     

  FIGURE 1  Corals at Lizard Island     
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19Chapter 16 Marine environments  —  are we trashing our oceans?

  IDENTIFY 
1    Refer to fi gure 3. 

a    Identify the scale of the topographic map. 
b    Identify the quadrant of the map that Lizard 

Island is found in. 
c    Identify the direction of Lizard Island from: 

i    Cape Flattery 
ii    Nymph Island 
iii    Linnet Reef 

iv    Helsdon Reef 
v    Point Lookout.       

 EXPLAIN 
2    Refer to fi gure 2. Examine the location of the 

reef anchorage areas. Suggest reasons for the 
location of these facilitates.   

 APPLY 
3    Examine all of the sources. Explain 

reasons why Crystal beach and North Point 
on the north eastern side of Lizard Island 

might have a different zoning to other parts 
of the Great Barrier Reef and Lizard Island 
particularly. 

4    Refer to fi gure 2. Suggest reasons for the 
location of the resort on the island. 

5    Using the Internet, research coral bleaching at 
Lizard Island in 2016 and the role and function 
of the Lizard Island Research Station. 
a    How might this impact on the activities of 

tourists in the area? 
b    What impact might this have on the success 

of the Lizard Island Resort? 
c    What opportunities might the coral bleaching 

present for researchers at the Lizard Island 
Research Station? 

d    Compare the photographs in fi gure 3. How 
do these compare to photographs of coral 
around Lizard Island post 2016?     
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  FIGURE 2  Lizard Island zoning  

ACTIVITIES
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    Digital documents          
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FIGURE 3 Topographic map of Lizard Island
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16.14 Review
To access this resource, go to your eBookPLUS at www.jacPLUS.com.au. 

ONLINE ONLY
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