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17.1 Overview

This chapter is included in your learnON title at www.jacplus.com.au.

Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your 
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this topic.

Exactly how much plastic ends up in oceans and waterways, and why should we care if it does?

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 with the oceans, which provide 
or regulate our water, oxygen, weather, food, minerals and resources. Oceans also provide a surface for transport and 
trade and a habitat for 80 per cent of all life on Earth. Our oceans are under threat; as we use them to extract resources 
and dump waste, we destroy them. This image shows just a tiny fraction of the many thousands of tonnes of marine 
debris floating at sea. The health of our oceans is at risk. In this chapter, we look at this problem in more detail.

FIGURE 1  So much rubbish and marine debris can be found floating in the world’s oceans�

Resources

eWorkbook Chapter 17 eWorkbook (ewbk-8109)

Video eLessons Thrown overboard (eles-1711)
Marine environments and change management — Photo essay (eles-5271)

STARTER QUESTIONS

 1. What are your first thoughts when you view this photograph?
 2. Suggest items that might be floating 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?
 5. Watch the Marine environments and change management — Photo essay video in your online Resources� 

What is your experience of the ocean?
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ONLINE RESOURCES 
Below is a full list of rich resources available online for this topic� These resources are designed to bring ideas to life, 
to promote deep and lasting learning, and to support the different learning needs of each individual�

   eWorkbook

 17.1 Chapter 17 eWorkbook (ewbk-8109)  
 17.2 Marine processes (ewbk-10213)  
 17.3 Marine pollution and debris (ewbk-10217)  
 17.4 Responses to marine debris (ewbk-10221)  
 17.5 SkillBuilder — Using geographic information systems 

(GIS) (ewbk-10225)  
 17.6 Marine pollution (ewbk-10229)  
 17.7 SkillBuilder — Describing photographs (ewbk-10233)  
 17.8 Investigating topographic maps — Coral bleaching  

on Lizard Island (ewbk-10237)  
 17.10 Chapter 17 Student learning matrix (ewbk-8584)  
  Chapter 17 Reflection (ewbk-8585)  
  Chapter 17 Extended writing task (ewbk-8586)  

    Sample responses

 17.1 Chapter 17 Sample responses (sar-0166)  

   Digital document

 17.8 Topographic map of Lizard Island (doc-20456)  

   Video eLessons

 17.1 Thrown overboard (eles-1711)  
  Marine environments and change management —  

Photo essay (eles-5271)  
 17.2 Marine processes — Key concepts (eles-5272)  
 17.3 Marine pollution and debris — Key concepts  

(eles-5273)  
 17.4 Responses to marine debris — Key concepts  

(eles-5274)  
 17.5 SkillBuilder — Using geographic information systems 

(GIS) (eles-5348)  
 17.6 Marine pollution — Key concepts (eles-5275)  
 17.7 SkillBuilder — Describing photographs (eles-1660)  
 17.8 Investigating topographic maps — Coral bleaching  

on Lizard Island — Key concepts (eles-5276)  

   Interactivities

 17.2 Motion in the ocean (int-3298)  
 17.3 Garbage patch (int-3299)  
  The sources of marine pollution (int-5596)  
  Quantity of plastic released into the ocean for  

selected countries (int-7963)  
 17.4 Plastic bag bans around the world (int-7964)  
 17.5 SkillBuilder — Using geographic information  

systems (GIS) (int-3370)  
 17.6 Oil slick (int-3300)  
  Marine pollution (int-8690)  
 17.7 SkillBuilder — Describing photographs (int-3156)  
 17.8 Investigating topographic maps — Coral bleaching  

on Lizard Island (int-8691)  
 17.10 Chapter 17 Crossword (int-8692)  

   ProjectsPLUS

 17.9 Thinking Big research project — ‘Plastic not–so–
fantastic’ media campaign (pro-0215)  

    Weblinks

 17.3 Plastiki Expedition (web-3493)  
 17.5 ReefBase GIS (web-3497)  
 17.7 Kibera slum (web-1573)  

   Fieldwork

 17.4 Plastics survey (fdw-0040)  

   Google Earth

 17.6 Gulf of Mexico (gogl-0078)  
 17.8 Lizard Island (gogl-0106)  

Teacher resources

There are many resources available exclusively for teachers 
online�

Resources

CHAPTER 17 Marine environments and change management 617
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17.1 Overview
Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your 
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this topic.

Exactly how much plastic ends up in oceans and waterways, and why should we care if it does?

17.1.1 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 with the oceans, which provide 
or regulate our water, oxygen, weather, food, minerals and resources. Oceans also provide a surface for transport and 
trade and a habitat for 80 per cent of all life on Earth. Our oceans are under threat; as we use them to extract resources 
and dump waste, we destroy them. This image shows just a tiny fraction of the many thousands of tonnes of marine 
debris floating at sea. The health of our oceans is at risk. In this chapter, we look at this problem in more detail.

FIGURE 1  So much rubbish and marine debris can be found floating in the world’s oceans.

Resources

eWorkbook Chapter 17 eWorkbook (ewbk-8109)

Video eLessons Thrown overboard (eles-1711)
Marine environments and change management — Photo essay (eles-5271)

STARTER QUESTIONS

 1. What are your first thoughts when you view this photograph?
 2. Suggest items that might be floating 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?
 5. Watch the Marine environments and change management — Photo essay video in your online Resources. 

What is your experience of the ocean?PAGE PROOFS
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17.2 Marine processes

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the world’s ocean currents and their importance in 
regulating the planet’s temperatures, and explain how they are responsible for the movement of heat, air, 
nutrients, wildlife and debris.

17.2.1 Ocean currents
Why doesn’t water at the equator get hotter and hotter, and water at the poles get colder and colder? The answer 
is 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.

In January 1992, a ship sailing from Hong Kong to the United States lost a shipping crate containing 28 000 
plastic bath toys at sea during a storm. The toys drifted off in the currents, the first ones eventually reaching 
the Alaskan coast in November of that year. Nearly 30 years later, many are still floating! Tracking these toys 
has enabled scientists to improve their understanding of ocean currents.

Knowledge of currents is vital for navigation, shipping, search and rescue, and the dispersal of pollutants. The 
direction that currents take is influenced by a number of factors, including the Earth’s rotation, the shape of the 
sea floor, water temperature, salinity levels and the wind.

17.2.2 Types of ocean currents

Surface currents
The 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. These currents flow in a regular pattern, but they can vary in depth, 
width and speed. Caused by the rotation of the Earth, the Coriolis force deflects currents into large circular 
patterns called gyres, which flow clockwise in the northern hemisphere and anticlockwise in the southern 
hemisphere (see FIGURE 1). Surface currents make up about 10 per cent of water movements in the ocean; deep 
water currents powered by thermohaline circulation make up the other 90 per cent.

Deep water currents
The Global Ocean Conveyor Belt (also known as the Great Ocean 
Conveyor Belt) is the largest of the thermohaline-driven ocean currents 
(see FIGURE 1). Warm water, which holds less salt and is less dense than 
cold water, travels from the equator near the surface into higher latitudes. 
There it loses some of its heat to the atmosphere. The current mixes with 
colder Arctic waters, and this cold salty water becomes more dense and 
sinks, flowing as a deep ocean current. This creates a continual looping 
current that moves at a rate of 100 millimetres per second and may take 
up to 1000 years to complete one loop. The quantity of water moved in 
the Global Ocean Conveyor Belt is more than 16 times the water volume 
of all the world’s rivers.

Coriolis force    (or effect) force that 
results from the Earth’s rotation. Moving 
bodies, such as wind and ocean currents, 
are deflected 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)

thermohaline circulation    refers to the flow 
of ocean water caused by changes in water 
density due to temperature and salinityPAGE PROOFS
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Upwellings and downwellings
The movement of cold water currents from the deep sea to the surface is called an upwelling. This is shown in  
FIGURE 2(a). Regions where these occur are very productive fishing grounds as the upwellings bring nutrients 
from the seabed, which provide food for plankton, which are often the start of marine food chains. Over  
50 per cent of the world’s fish are caught in these areas.

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

W
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W
ind

(a) (b)

FIGURE 2  (a) Upwelling and (b) downwelling
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FIGURE 1  The Global Ocean Conveyor Belt and the five main ocean gyres

Source: Map by Spatial Vision.
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Resources

eWorkbook Marine processes (ewbk-10213)

Video eLesson Marine processes — Key concepts (eles-5272)

Interactivity Motion in the ocean (int-3298)

17.2 ACTIVITY

Research the interconnection between El Niño events and the Humboldt current (cold upwelling) on the west 
coast of South America. Summarise your findings.

17.2 EXERCISE

Check your understanding

 1. Define the following terms in your own words.
 a. Thermohaline
 b. Gyre
 c. Coriolis effect
 2. What is an ocean current?
 3. What is the driving force behind surface and thermohaline currents?
 4. Why are upwellings and downwellings important for marine environments?
 5. Refer to FIGURE 1. Describe the location of the five main ocean gyres.
 6. What factors influence the direction that ocean currents take?
 7. Looking at FIGURE 1, how does the Global Ocean Conveyor Belt interconnect the world’s oceans? 

Apply your understanding

 8. Why do you think ocean currents are described as ‘conveyor belts’?
 9. Explain how upwellings and downwellings are connected. 
 10. 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.
 11. 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 
thermohaline features (warm, cold, higher salt content, lower salt content).

 12. Explain the different processes involved in upwellings and downwellings.

Challenge your understanding

 13. Suggest what changes might happen to the Global Ocean Conveyor Belt if there was a significant melting of 
the polar ice caps.

 14. If you were on a boat off the north-west coast of Australia and a crate of rubber ducks fell overboard and 
broke open, assuming they never sank, what path would you expect them to follow?

 15. How might an understanding of ocean currents help you succeed in a career as a professional fisher?

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au.

 ■ LEVEL 2
2, 7, 8, 11, 14

 ■ LEVEL 1
1, 3, 4, 12, 15

 ■ LEVEL 3
5, 6, 9, 10, 13

Learning pathways
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17.3 Marine pollution and debris

LEARNING INTENTION

By the end of this subtopic you will be able to describe ocean pollution, especially marine debris, and identify its 
sources, distribution and environmental impacts.

17.3.1 Marine pollution
Accidentally or deliberately, the oceans receive millions of tonnes of human-made pollutants each year, which 
are collected in currents and swirled around the oceans.

Marine pollution is any harmful substance or product that enters the ocean. Most of these substances are 
human pollutants, such as fertilisers, chemicals, sewage, plastics and other solids, including more than 500 
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. Even industrial air pollution can be returned to the Earth’s surface via 
rainfall (see FIGURE 1).

17.3.2 Marine debris
What happens to that empty drink can or plastic bag that misses the bin? There’s a good chance it might wash 
down the gutter, into the drain and out to sea, never to be seen again. The world’s largest rubbish dump is not 
on land, it is in the ocean.

Marine debris, the most prolific form of marine pollution, is litter and other solid material that washes or is 
dumped into the oceans, much of which is plastic (see FIGURE 2). The special features of plastic that make 
it such a useful product — it is light, cheap to produce and disposable — also make it a major problem for 
the ocean.

int-5596

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
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9
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8

11
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4

6

2

3

Land-based discharges

Maritime inputs

Atmospheric inputs

FIGURE 1  The sources of marine pollution
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Plastics have revolutionised almost every aspect of society; over 320 million tonnes (nearly the weight of 
the entire human population) are produced each year. On a global scale, less than one-fifth of all plastic is 
recycled. In Australia in 2018, only 12 per cent was recycled; the rest was either shipped overseas or ended up 
in landfill. Much is unaccounted 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, or even buried in Arctic ice.

Cigarette
butts 22.3%

Foam takeaway
containers 5.4%

Food
wrappers 16.1%

Plastic bottles 14.5%

Plastic bottle
caps 10.1%

Plastic grocery
bags 7.0%

Other plastic
bags 6.9%

Drinking straws
and stirrers 6.0%

Plastic takeaway
containers 5.9%

Plastic lids 5.8%

FIGURE 2  Top ten marine debris items

FIGURE 3  Most marine debris starts off on land. Much of the litter in this creek in the Philippines will end up in 
the sea.
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Researchers estimate that 8 million tonnes of plastic end up in the oceans each year — imagine a garbage 
truck dumping a load of plastic in the ocean every minute of every day of every year. Some 60 per cent of 
plastic is less dense than sea water. When washed or dumped into the ocean, the buoyant material is easily 
moved by wind and surface currents, degraded into smaller and smaller pieces, or finally losing buoyancy and 
sinking. Surface currents and wind can also move debris back on to the coast, where it can become buried in 
sand or swept out to sea again. A survey of Australia’s coastline found that plastics made up 74 per cent of 
marine litter.

Unlike most other litter, plastics generally are not biodegradable. The technological features of plastic mean 
that when it is exposed to constant wind, waves, salt and sunlight, it breaks down into tiny fragments known 
as microplastics (20–50 microns in diameter, thinner than a human hair), which can float or sink to the seabed. 
Samples taken from selected sites in the Mediterranean Sea and the Atlantic and Indian Oceans have shown 
microplastics as deep as 3000 metres and in concentrations 1000 times higher than those found floating on the 
surface. Microplastics make up 85 per cent of plastic wastes along shorelines.

As well as microplastics, we also have microbeads and microfibres. Microbeads are tiny solid plastic 
fragments, less than 5 mm in diameter, intentionally added to exfoliate and cleanse in rinse-off personal care 
products such as toothpaste, body wash and cleansers. The beads, as many as 100 000 per shower, flow  
straight down the bathroom drain and into the sewer. Wastewater treatment plants cannot filter such fine particles 
and so they ultimately end up out at sea. They are easily ingested by even the smallest sea creatures and are 
passed up through the food chain. Microbeads are not biodegradable and are impossible to remove from the 
marine environment.

Synthetic textiles pose a similar problem. When clothes made of microfibres such as lycra, acrylic, polarfleece or 
nylon are washed, between 600 000 and 17.7 million microfibres per wash are shed into the wastewater.

17.3.3 Ghost nets
Ghost nets are lost or discarded fishing nets and fishing gear that can drift in the oceans for many years, 
trapping marine life and sea birds. It is estimated that one tonne of ghost fishing gear is accidently lost or 
deliberately dumped into the ocean every minute. Nets may be lost because of bad weather, sea conditions 
or vandalism, or as a result of irresponsible or illegal fishing operations. Discarded fishing gear alone makes up 
approximately 46 per cent of the plastics found in the Great Pacific Garbage Patch (see section 17.3.4) and is 
responsible for a large death rate among marine creatures.

17.3.4 Spatial distribution of marine debris
Marine debris can be found in all oceans and along coastlines, from heavily populated regions such as 
the Caribbean Sea to the isolated Pitcairn Islands territory in the South Pacific. Here on tiny uninhabited 
Henderson Island, more than 3000 kilometres from any major population centre, plastic debris has accumulated 
at a rate of 671 items per square kilometre of beach.

In 2018, the five countries that produced the most marine plastic were located in Asia (see FIGURE 4). 
Research has also found that 90 per cent of all marine plastic pollution originates from just ten river systems, 
eight of which are located in Asia (see FIGURE 5). These rivers all support high populations in their catchment 
areas and do not necessarily have the infrastructure to collect, recycle and dispose of plastic waste before it 
enters the sea.PAGE PROOFS
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FIGURE 5  River systems producing the most plastic marine litter
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FIGURE 4  Quantity of plastic released into the ocean for selected countries
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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 China 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 contributed to marine debris in oceans.

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

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 consumer 
items —soft drink bottles, plastic bags and 
so on. Studies have shown that a large 
proportion of marine debris that washes up 
on Australian beaches originates in South-
East Asia and the Pacific.

The Great Pacific Garbage Patch
A swirling mass of plastic waste, microplastics 
and other rubbish has been 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 Asia and west 
coast of the United States gets swept up in 
the North Pacific gyre. Within the marine 
environment, the slow-moving currents and 
winds push material into the calmer centre 
of the gyre, where it 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 debris has earned 
this region the name the ‘Great Pacific Garbage 
Patch’ (see FIGURE 7). It is the largest of the 
five offshore plastic accumulation zones in 
the world’s oceans, all corresponding with the 
major gyres. 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. The 
extent of the patch in 2018 was around 1.6 million square kilometres. This is an area almost three times the size 
of France. Suspended within the patch are an estimated 1.8 trillion plastic pieces — around 250 pieces for every 
person on Earth!

Source: The Ocean Cleanup

Scale: 1 cm represents 1637 km

RUSSIAN
FEDERATION  

CANADA

UNITED STATES
 OF AMERICA 

JAPAN
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Other ocean currents 

Legend
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FIGURE 7  Location of the Great Pacific Garbage Patch

FIGURE 6  Pollution that washes ashore in Australia 
sometimes comes from countries in South-East Asia.
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FIGURE 8  Distribution of ghost net hot spots around northern Australia

17.3.5 Ghost nets around Australia
Marine debris occurs around all coastlines, including Australia. It is a major problem in northern Australia, 
particularly in the Gulf of Carpentaria. Here densities of ghost nets can reach up to three tonnes per kilometre 
per year, among the highest densities in the world. The coastlines in this region are pristine environments 
and support six of the world’s seven marine turtle species. Turtles make up 96 per cent of marine creatures 
captured in the nets. Over 90 per cent of the debris that collects is derived from the fishing industry, most of it 
originating from South-East Asia, with the remaining 4 per cent coming from Australia. Most of the nets come 
from the Arafura Sea, an important fishing ground, especially for the Indonesian fishing industry. More than 
62 per cent of the nets are trawling nets — the Arafura Sea being the only region of Indonesian waters where 
trawling is not banned. Industrial-scale fishing has doubled in this region since 2009. Under the influence of 
the south-east trade winds and north-west monsoon winds (see FIGURE 8), a circular gyre pattern develops, 
which allows the build-up of ghost nets to develop, similar to the Great Pacific Garbage Patch.
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Further to Australia’s north, the Danajon Banks in the Philippines is an extensive reef system habitat that 
supports a rich marine life. In recent years, overfishing has depleted fish stocks, driving fishers to set more 
fishing nets to increase their chances of a haul. Discarded fishing nets accumulate on beaches, coral reefs and 
mangrove swamps or drift in large rafts, trapping marine life.

17.3.6 Impacts of marine debris
Environmental impacts
FIGURE 10 gives estimates of the length of time some 
marine debris takes to decompose. Most plastics undergo 
photodegradation, which happens more slowly in water than 
on land because of the cooler temperatures and reduced 
exposure to the sun. As the plastics break down into smaller 
particles, they ‘thicken’ the water and can release toxins. 
If the particles are less than 5 millimetres in diameter, sea 
creatures can consume them; in turn, these creatures are 
eaten by bigger creatures and so on up the food chain. 
Marine animals such as mussels, which filter seawater, take 
up the microplastics, 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 9).

FIGURE 9  Foreign objects found in the 
stomach of a seabird.
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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

FIGURE 10  Time periods for the decomposition of marine litter

Note: Estimated individual item timelines depend on product composition and environmental conditions.
Source: South Carolina Sea Grant Consortium, South Carolina Department of Health and Environmental Control (DFHC) — Ocean 
and Coastal Resource Management, Centers for Ocean Sciences Education Excellence (COSEE) — Southeast and NOAA 2008.
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FIGURE 11  Mistaken for 
jellyfish, discarded plastic 
bags are eaten by hundreds 
of marine species.

FIGURE 12  Microbeads contained in 
beauty products

Plastic pollution is believed to affect at least 800 marine species, with 
estimates of up to 100 000 marine mammal deaths, including whales, 
dolphins, porpoises, seals and sea lions, and one million seabird deaths each 
year. Deaths are mostly caused by eating plastic (see FIGURE 11), starvation, 
suffocation, infection or drowning due to becoming tangled.

Twelve out of 25 of the most important species of fish for human consumption 
have been discovered to have consumed microplastics. These tend to lodge in 
the gut rather than being found in the muscle tissue that humans consume.

Small marine creatures, such as barnacles, which 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.

Resources

eWorkbook Marine pollution and debris (ewbk-10217)

Video eLesson Marine pollution and debris — Key concepts (eles-5273)

Interactivity Garbage patch (int-3299)
The sources of marine pollution (int-5596)
Quantity of plastic released into the ocean for selected countries (int-7963)

CASE STUDY 3

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 identified 
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 filtered 
out by wastewater treatment, so they enter our waterways. 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 fish eggs, and seabirds and fish can ingest them. The toxins contained in 
the microbeads are 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 as bioaccumulation. Humans can consume the toxins in microbeads when we eat seafood.

Impacts on people
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 fishers had continual problems with marine debris in their nets, 
snagging nets on rubbish, and that they avoided some fishing grounds because of their high litter concentrations.

Because of 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.PAGE PROOFS
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17.3 ACTIVITIES

 1. The most effective ways of reducing marine pollution have to start on land. What are our obligations and 
duties as global citizens to reduce waste and pollution?

 2. Use the Plastiki Expedition weblink in your online Resources 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 Pacific 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.

 3. 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 find a solution to the problem of ocean debris.
 4. Create a flow diagram showing how microbeads could impact on a marine food chain. Write a paragraph 

describing the process.

17.3 EXERCISE

Check your understanding

 1. What are the two biggest contributors to marine pollution across the world’s oceans?
 2. Refer to FIGURE 1.
 a. 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. Refer to FIGURE 5. Which river carries the greatest amount of plastic waste, and where is it located?
 4. Refer to FIGURE 2. How would these items compare to a survey of marine litter conducted 50 years ago? 

What do you think has changed the most?
 5. Refer to FIGURE 4. Describe the distribution of those countries that produce medium to high (orange–red) 

quantities of plastic marine waste.
 6. Why are ghost nets a problem in northern Australia?
 7. Why are fishing nets an environmental problem?
 8. Refer to FIGURE 8. On which side of the Gulf would you expect ghost nets to build up:
 a. during the north-west monsoon season
 b. during the south-east trade wind season?

Apply your understanding

 9. Explain how a plastic bag discarded in Los Angeles can end up in the middle of the Pacific Ocean.
 10. Refer to FIGURE 10. Compare the decomposition changes for natural and artificial materials as seen in this 

timeline. What does this indicate to the packaging industry and consumers?
 11. What environmental, economic and technological factors created the Great Pacific Garbage Patch?
 12. What are the environmental changes that rubbish brings to oceans?

Challenge your understanding

 13. Is our use of plastic a sustainable practice? Justify your answer.
 14. Suggest what the long-term consequences of marine debris might be.
 15. How can we protect vulnerable species from ghost nets dropped or lost in international waters? 

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au.

 ■ LEVEL 2
4, 5, 7, 10, 14

 ■ LEVEL 1
1, 3, 6, 9, 15

 ■ LEVEL 3
2, 8, 11, 12, 13

Learning pathways
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17.4 Responses to marine debris

LEARNING INTENTION

By the end of this subtopic, you will be able to identify the various ways organisations and community groups are 
trying to tackle the issue of marine pollution at a range of levels.

17.4.1 Global and national scale action

Global action
The way we consume and discard our resources has created one of the biggest environmental challenges 
in the world. Our throw-away society has literally thrown all our waste into the oceans! Doug Woodring, a 
co-founder of ocean clean-up charity Project Kaisei, says, ‘The water in our oceans is like blood for our planet. 
If we continue to fill it with toxic materials such as plastic, it will be to the detriment of life on Earth’.

Marine debris might start as a local issue, 
but it can contribute to a global problem, 
as debris may travel great distances 
from its original source, crossing both 
geographic and political boundaries. We 
will only significantly reduce marine 
debris if we control its land-based 
sources. Communities and governments 
need to develop effective waste reduction 
schemes if we want to manage our oceans 
sustainably. It has been suggested that if 
no action is taken, pieces of plastic in the 
ocean will outnumber fish by 2050! Every 
year, people around the world use 500 
billion disposable plastic bags — around 
65 for every person on Earth. On average, 
a person uses a plastic bag for just 12 
minutes, but it may then take many, many 
years for it to decompose (if ever). The 
scale of the waste issue is huge.

Can’t we just scoop it up?
Scooping up marine debris is not as easy as it sounds. Firstly, debris such as that found in the Great Pacific 
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 that become microplastics, suspended beneath the ocean’s surface. One 
organisation, Ocean Cleanup, have developed a device that can be towed by ships into the Patch. The device floats 
in a large U-shape with an impermeable screen draped beneath large floating arms. The debris can be caught up in 
the screen, while marine life can swim beneath. Winds and waves propel the device forward at a faster rate than the 
current-driven debris, allowing for it to be collected. The debris can then be brought back to land for processing, 
recycling or resale. The project is in its early days, with one ocean trial having been completed. Lessons learned 
from the trial will be incorporated in the system’s design, with hopes for improved performance to reach their aim 
of reducing the amount of larger plastic items in the garbage patch by 50 per cent within five years.

FIGURE 1  What message is this advertisement sending?
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National action
In 2017, 173 countries signed a United Nations resolution to eliminate plastic pollution in the sea, although this 
has yet to become a legally binding treaty. As seen in FIGURE 2, at least 32 countries have already placed bans on 
single-use plastic bags. When Ireland first introduced a plastic bag levy back in 2002, bag usage dropped by  
90 per cent. Kenya has gone to extremes, with fines of up to US$40 000 for anyone producing, selling, or even 
just carrying a plastic bag. This has been successful in terms of creating a cleaner environment, but manufacturers 
and retailers are struggling to adapt and find affordable and environmentally suitable alternatives.

Several countries, such as Britain, Canada, the United States and the Netherlands, have now banned the use of 
microbeads in many products, particularly body scrubs and toothpaste. Other products such as sunscreens and 
lipsticks have not been included in the ban.

In 2017, the UN Environment launched the Clean Seas campaign, with the aim of eliminating the major 
sources of marine litter by 2022. The focus is single-use plastics and microplastics. The campaign urges 
governments to introduce policies to reduce plastic waste, encourages companies to reduce plastic packaging, 
and asks citizens to change their consumption and waste practices.

International agreements such as the International Convention for the Prevention of Pollution from Ships 
(known as MARPOL) forbid ships to dispose of plastic into the sea, and they are not allowed to dispose of 
food waste within 12 nautical miles of land. Although such regulations are an important step in tackling the 
issue of marine pollution, they are extremely difficult to police and have no impact on the amount of waste 
entering the ocean from land-based sources. It is worth noting that in 2019, the world’s largest cruise line 
company, Carnival, was fined A$28 million for knowingly discharging plastic and food waste in the Bahamas 
and grey water in Alaska’s Glacier Bay National Park. The company may be further penalised by being banned 
from entering ports in the United States.

int-7964
FIGURE 2  Plastic bag bans around the world
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17.4.2 Community and organisational action
Numerous organisations are dedicated to improving our marine environment. These include:

 • Clean Up the World. Established 
in 1993, this group works 
with communities to foster 
environmental stewardship through 
activities such as urban recycling 
projects, waste recovery, tree 
planting and habitat restoration 
projects, education programs, 
rubbish removal and clean up, and 
care of marine environment events.

 • Friends of the Earth (FOTE). As 
part of their efforts to promote a 
better and healthier environment 
by 2030, FOTE promote a ‘Plastic 
Free Friday’, where followers  
join efforts to avoid the use of 
plastic products for one whole  
day each week.

 • the Flipflopi expedition. The founders of this organisation set out to construct a sailing boat (‘the 
Flipflopi’) from ten tonnes of collected marine debris (including many thousands of rubber thongs!). They 
launched the boat in September 2018 with a 500-kilometre trip along the East African coast from Kenya 
to Tanzania, aiming to show the 
potential of reused plastic and to raise 
awareness of plastic marine pollution 
in a unique way.

 • Greenpeace. A global organisation 
that promotes environmental 
issues. One of Greenpeace’s largest 
campaigns against plastics is a global 
petition to encourage government 
action against single-use plastic.

 • International Coastal Cleanup. 
Since the late 1980s, volunteers from 
around the world have participated in 
Cleanup events — cleaning up and 
collecting data on debris found along 
coastlines, lake shores and river banks 
to help prevent litter from entering the 
oceans and to build awareness of the 
problem of marine pollution. Their 
2018 report highlighted the results of 
global Cleanup events held in 2017: 
across more than 100 countries, 9 
285 600 kilograms of waste (a total 
of 20 824 689 individual items) were 
collected. The data collected over the 
years has contributed to new littering 
laws (see FIGURE 4 for an example).

FIGURE 3  Thousands of volunteers all around the world 
participate in Cleanup days in an effort to reduce marine pollution.
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FIGURE 4  Marine pollution restrictions in the United States
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17.4.3 Manufacturers’ responsibilities
In recent years, manufacturers have 
become much more environmentally 
aware, with new biodegradable packaging 
materials and improved recycling 
methods developed. Several of the large 
beauty and personal toiletry companies 
have voluntarily removed plastic 
microbeads from their products, replacing 
them with natural, biodegradable ‘beads’ 
made from products such as jojoba, 
coffee, salt and oats.

Examples of individual progress include 
the following:

 • McDonald’s and Swiss food 
manufacturer Nestlé have pledged  
to make all their plastic packaging 
100 per cent recyclable or reusable 
by 2025.

 • In 2018, furniture maker IKEA 
pledged to phase out single-use 
plastic products from its stores and restaurants by 2020, and is aiming to use only renewable and/or 
recycled materials in their plastic products by 2030.

 • Car manufacturer Volvo has pledged that, from 2025, one-quarter of the plastic used in new cars will 
come from recycled plastic sources.

 • Coca-Cola has created a ‘World Without Waste’ campaign to address its own contribution to much of the 
increase in global litter. Coca-Cola has stated that, by 2030, it will recycle a used bottle or can for every 
new one sold. It has also pledged to increase the amount of recycled content in plastic bottles from 13 to 
50 per cent by 2030.

17.4.4 Local responses

What can fishers do?
Numerous schemes are being trialled around the world to combat the problem of fishing debris.

 • A ‘Fishing for Litter’ scheme has been set up in Scotland, where fishers 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 for managing. Between 2005 and 2015, Scottish fishers collected more 
than 900 tonnes of marine litter.

 • Recreational fishers in the United States can recycle fishing lines back to the manufacturer via collection 
points. Since the scheme started in 1990, it has prevented more than 15 million kilometres of fishing line 
potentially entangling wildlife.

 • A Seabin at Perth's Coogee Beach was created to capture rubbish floating in the ocean. The bin is  
emptied every day and collects rubbish from the water, including little plastics, polystyrene beads and 
cigarette butts.

What can you do?
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 ten 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.

FIGURE 5  By 2025 all McDonald’s packaging will be recyclable 
or reusable.
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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 a reusable cup with you to the café, restaurant or juice bar. This is a great way to reduce 
the use of lids, plastic cups and/or plastic-lined cups.

 5. No need for plastic CDs and DVDs when you can buy your music and videos online — teach 
the older people you know how to go digital.

 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 hold clean-ups monthly or  
more frequently.

 9. Support plastic bag bans, polystyrene foam bans and bottle recycling programs.
 10. Spread the word. Talk to your family and friends about why it is important to ‘rise above plastics’!

17.4.5 Cleaning up the ghost nets
In the Philippines, ‘Networks’, an initiative supported by the London Zoological Society, is working with local 
fishers to harvest discarded nets. Former fishers dive for nets and bring them to the shore. Then the nets are 
compressed into tight cubes and shipped to Slovenia, in Europe, where the nets are turned into nylon yarn and 
then shipped to the United States to be woven into carpets. Instead of being dumped, the nets have value and 
can be sold. Jobs are created and an environmental threat is averted.

In Australia, the ghost nets issue is 
being tackled by GhostNets Australia, 
an alliance that supports rangers from 
40 Aboriginal Peoples in remote coastal 
places of Western Australia, Queensland 
and the Northern Territory. The program 
is funded by the federal government. 
Since it was established in 2004, over 
14 000 ghost nets have been captured by 
locally trained rangers (see FIGURE 6).

Often, helicopters are used to spot the 
ghost nets washed ashore, which are 
then checked for trapped wildlife. Live 
turtles are tagged and data recorded 
before they are returned to the sea. Nets 
are dragged up above the high tide line to be identified, collected and disposed of later. The project works on a 
‘6R’ principle:
 1. Remove ghost nets from waters and coastline of the Gulf of Carpentaria.
 2. Record the number, size, type and location of nets.
 3. Rescue animals trapped in nets.
 4. Report the activities that the community has done to increase awareness.
 5. Reduce the number of nets in the Gulf by working together.
 6. Research factors that influence the distribution, movement and impact of ghost nets.

This program is part of a Caring for our Country initiative in the region, which promotes stewardship of 
customary lands and seas by the local Aboriginal Peoples.

FIGURE 6  Captured trawler nets being collected by rangers
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What can be done with the debris?
In the past, fishing nets were made of more eco-friendly materials, such as flax or hemp, but now they are 
usually made of nylon, which makes them stronger, cheaper and more buoyant. However, this also means they 
take a very long time to break down. Nets can also range in size from 30 cm to 6 km long. There are three 
options for disposing of the waste: burning, placing in landfill, or recycling. Each, however, has disadvantages, 
and all methods require the difficult task of collecting the waste.

Disadvantages of burning fishing nets include:
 • burning plastic is illegal in most countries
 • after burning, the residue is a huge, heavy, immovable mass of melted plastic, which is a visual eyesore
 • health risks associated with burning plastic.

Disadvantages of disposing of fishing nets in landfill include:
 • expense of transporting the waste over large distances to a landfill site
 • often waste is burned in tips, and these tips are close to settlements.

Disadvantages of recycling or reusing fishing nets include:
 • remoteness of and distances to recycling plants (South Australia and Taiwan have plants big enough to 

cope with fishing nets)
 • expense of transporting the waste over large distances
 • the need for large machinery to chop plastic into manageable pieces
 • the need to find a local use for the recycled waste material.

GhostNets Australia’s solution
Although it is only a partial solution to the large quantity of nets accumulating, GhostNets Australia promotes 
the reuse of nets by providing local artists with netting material. The artists use traditional weaving techniques 
to create artworks (see FIGURE 7). This type of cottage industry brings economic and social benefits as well as 
raising awareness of the problem of marine debris.

FIGURE 7  Woven basket made of recycled fishing nets

PAGE PROOFS



Jacaranda Geoactive 2 NSW Australian curriculum Geography Stage 5 Fifth Edition

FOCUS ON FIELDWORK
Plastics survey

Plastic waste is a significant problem in many of the world’s 
waterways and oceans, but many people are unaware of exactly how 
much they contribute to the amount of plastic that is thrown away 
every day. It’s difficult to know how to minimise your impact if you 
don’t know the extent of your contribution to a problem. To assess 
how much you use and discard plastic products, conduct a plastics 
survey to collect some quantitative data about you or your school’s 
plastic use.

Learn more about collecting data about plastics use with the 
Plastics survey fieldwork activity in your online resources.

17.4 EXERCISE

Check your understanding

 1. What items is it illegal to dump within a 4.8-kilometre zone of the US coast (see FIGURE 4)?
 2. Identify five ways that you can reduce your plastic footprint.
 3. What are two important initiatives that have been undertaken at the national or international level to reduce 

marine pollution?
 4. Why is an understanding of local wind patterns useful to GhostNets rangers?
 5. Why is transporting ghost nets to South Australia for recycling not a viable option?
 6. Outline the environmental, economic and social aspects of the GhostNets program.

 ■ LEVEL 2
4, 6, 9, 10, 14

 ■ LEVEL 1
1, 2, 3, 7, 13

 ■ LEVEL 3
5, 8, 11, 12, 15

Learning pathways

fdw-0040

Resources

eWorkbook Responses to marine debris (ewbk-10221)

Video eLesson Responses to marine debris — Key concepts (eles-5274)

Interactivity Plastic bag bans around the world (int-7964)

Fieldwork Plastics survey (fdw-0040)

17.4 ACTIVITIES

 1. If you have access to a beach, walk along the high tide line and see if you can collect and identify different 
forms of marine litter. Collate and record your findings. What were the most common forms of litter you 
identified? Where have they come from?

 2. How can you reduce your school’s plastic footprint? 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.

 3. Research information on the different types of fishing nets used: gill, purse, seine and trawl nets.
 a. Construct a table to list the advantages and disadvantages of each from a fishing and an environmental 

perspective.
 b. Which net design might prove to be the most damaging to the environment if lost or discarded?
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Apply your understanding

 7. Is the saying, ‘Think global, act local’ applicable to marine pollution? Justify your answer.
 8. How successful would an international agreement where all countries decide to reduce land-based marine 

pollution be? What would be the advantages and disadvantages?
 9. Construct a table similar to the one below to evaluate each of the proposals to help reduce ocean debris.

Response Economic criteria 
(e.g. cost)

Social criteria (e.g. time 
and effort required)

Environmental criteria  
(e.g. effectiveness)

Individual actions

Manufacturers

International 
community

 10. What do you think the main priority should be in terms of ocean debris: keeping the ocean healthy, 
maintaining the fishing industry and food supply, or not spending too much money on debris cleanup? Justify 
your response.

 11. Explain two ways in which governments could encourage their citizens to reduce their plastic footprint.
 12. Evaluate the GhostNets program. Does it achieve its environmental and social aims?

Challenge your understanding

 13. Suggest an idea for an invention that could clean up the Pacific Garbage Patch.
 14. Create an advertising slogan that promotes reducing plastic use.
 15. Propose a law or international agreement that could be implemented to reduce the levels of plastic waste 

entering the oceans.

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au.

17.5  SkillBuilder — Using geographic information 
systems (GIS)

LEARNING INTENTION

By the end of this subtopic, you will be able to turn on and off layers in GIS data to help you describe the natural 
and human features shown.

17.5.1 Tell me

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.

Why is GIS useful?
GIS is a sophisticated system of presenting data. The information is based on primary data that has been 
gathered and mapped. At any one time, you can look at a single series of data or as many as you need in order 
to see the interconnections between the data. For example, you may turn on one layer to see the topography. 
Then you might turn on the road system to see if the land has influenced the pattern of roads. To this you 
might add settlements to see if both the road system and topography have influenced town locations. Then you 
might turn off the road system to see if the greater influence was indeed the topography.
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GIS is useful when:
 • you want to see the interconnections between features
 • you need to show an overlay of features across a region
 • retailers want to determine the best location for a new store; for example, fast food chains use this 

technique to determine site selection
 • emergency services want to predict risk situations, such as the spread of bushfires and flood waters
 • you need to map global trends, such as the movement of refugees between countries.

Model
Like most other reefs across the world, coral reefs in the Red Sea are under threat from natural and human 
impacts. The Red Sea reefs are fringing reefs, making them prone to a range of diseases, especially in a 
1200-kilometre stretch along the east coast. Coral bleaching occurs at only a low level because the number 
of degree heating weeks is low. (Degree heating weeks measure thermal stress on a reef. A degree heating 
week occurs when sea surface temperatures are 1 °C warmer, for one week, than the expected summertime 
maximum.) The reefs most at risk in the Red Sea appear in the north-west; otherwise, reefs at risk are scattered 
across the region. Most of the risk is from marine pollution. The risk to the Red Sea coral reefs is expected to 
increase by 2030, and by 2050 they will show significant impacts. Monitoring of the northern reefs is ongoing; 
some areas in the north, in particular, have been set aside as marine protected areas. The coral reefs of the Red 
Sea need constant management to ensure the sustainability of the environment.

Using GIS involves:
 • using GIS-mapped geographic data
 • interpreting map legends
 • interpreting map layers
 • looking for interconnections between map layers
 • clearly representing and communicating data.

FIGURE 1  Studying marine reefs using GIS on the Red Sea

Source: © Reefbase/Worldfish.PAGE PROOFS
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17.5.2 Show me

How to use GIS

You will need:
 • a computer or tablet connected to the internet
 • a website developed with GIS techniques
 • an atlas.

Procedure
You need to identify a GIS website. For example, use the ReefBase GIS weblink in your online Resources to 
access a great deal of mapped data on coral reefs around the world.

Open the ReefBase site shown in FIGURE 2.

Step 1

As with any map that you explore, you need to begin by checking the information provided to assist your 
interpretation of the maps. On the left of the ReefBase website, you will find a table of contents (see FIGURE 2). 
The Maps tab provides a list of 12 maps, including a photo site. Select any of these for the map to open.

Step 2

In the same table of contents, once a map is opened, the different layers available on that map are listed. 
Choose a map and explore some of these layers. Select one of the circles or boxes to apply an aspect of the 
layer, and then select Refresh Map at the bottom of the layers panel, so that a new map appears. In FIGURE 3, 
the Location of Coral Reefs map has been selected, and the table of contents shows the layers available for this 
map. The Legend tab will help explain terminology.

Table of contents

Toolbox

FIGURE 2  A base map on the ReefBase website

Source: © Reefbase/Worldfish.

eles-5348
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FIGURE 3  Layers available in map of location of coral reefs.

Source: © Reefbase/Worldfish.

FIGURE 4  Coral bleaching, October to December 2012

Source: © Reefbase/Worldfish.

Between each choice that you make, you need to select Refresh Map to ensure your map updates with the new 
layers you have selected.

FIGURE 4 shows another example of the material available from the coral bleaching map.

Step 3

Along the top of the map, there is also a tool bar to explore (see FIGURE 5). When you hover over each symbol, 
an explanation of its use is provided. The Distance tool is especially useful, because you can use the linear 
scale that appears at the base of the map to measure distances on the map. It can be moved to wherever you 
want it (see FIGURE 5).PAGE PROOFS
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FIGURE 5  Applying the distance tool on the coral bleaching map

Source: © Reefbase/Worldfish.

Being able to shift the linear scale allows you to calculate distance and area. In this instance, the scale is set to 
calculate the area of coral bleaching north-east of the Solomon Islands. Alternatively, if you want to calculate a 
distance between two points, select the Distance tool, move the cursor to the first point and select it; then drag 
the cursor to the second point, and the number of kilometres will appear on the screen.

Step 4

On the global map, zoom in on the coral reefs of the Red Sea. Did you know there were reefs there? Turn the 
various layers on and off until you have an understanding of the state of the coral in this region. Also consider 
the layers that show the management of the region.

Step 5

A description of the natural and human impacts on the Red Sea coral reefs can now be developed. The 
management processes that are in place to ensure the sustainability of the environment can also be discussed. 
A paragraph should begin with an opening sentence. Where possible, provide evidence of using the site by 
quoting specific numbers. The paragraph should conclude with a statement about the sustainability of the 
environment. See the paragraph under the heading ‘Model’ in section 17.5.1 for an example.

FIGURE 6  Coral reefs in the Red Sea experiencing diseases, 1970–2013

Source: © Reefbase/Worldfish.PAGE PROOFS
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17.5.3 Let me do it
Complete the following activities to practise this skill.

17.5 ACTIVITIES

 1. Continue to use the ReefBase site to explore the layers of information about the Great Barrier Reef, using 
the features and data available in the maps, layers and legend. Write a paragraph describing the natural and 
human impacts on the reef and the management processes that are in place to ensure the sustainability of the 
environment. Use the checklist to ensure you cover all aspects of the task.

 2. Apply your skills to answer the following questions. Each question requires you to change maps, layers  
and legend.

 a. Name three diseases that have affected the Great Barrier Reef.
 b. Which part of the Australian coastline has experienced the worst coral bleaching since 2000?
 c. How do you rate the threats to the Great Barrier Reef? (Hint: The legend provides a colour rating.) Turn on 

the layers for diseases and coral bleaching to see if these threaten the Great Barrier Reef.
 d. With the aid of an atlas, name the coastal places where the reef is at greatest risk.
 e. What types of management programs are used on the Great Barrier Reef?
 f. Turn on all the layers applicable to the Great Barrier Reef. List the range of issues affecting the Great Barrier 

Reef near Cairns.

Checklist

I have:
• used GIS-mapped geographic data
• used the map legends
• used the map layers
• made interconnections between map layers
• clearly represented and communicated the data.

int-3370

Resources

eWorkbook SkillBuilder — Using geographic information systems (GIS) (ewbk-10225)

Video eLesson SkillBuilder — Using geographic information systems (GIS) (eles-5348)

Interactivity SkillBuilder — Using geographic information systems (GIS) (int-3370)
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FIGURE 1  Main sources of marine oil pollution

17.6 Marine pollution

LEARNING INTENTION

By the end of this subtopic, you will be able to identify the sources of marine oil and describe its impacts on the 
marine and coastal environments using the case study of the BP Deepwater Horizon oil spill in the Gulf of Mexico.

17.6.1 Sources of marine pollution
You have probably seen images of birds covered in sticky oil, usually as a result of the most dramatic type of 
marine pollution: oil spills and shipping accidents. The impact of oil on ocean and coastal ecosystems is often 
localised over a relatively small area but may last for many years.

Almost all of the Earth’s supply of oil and natural gas is found in deep underground reservoirs. Reservoirs can 
be under a landmass, under the seabed or under continental shelves. Extracting oil from the seabed accounts 
for nearly 30 per cent of the world’s production. Offshore drilling takes place on huge floating platforms in 
waters up to 2 kilometres deep and as far as 300 kilometres from the coast. More than 50 per cent of countries 
around the world drill for offshore oil and gas.

The most obvious and visible kinds of marine oil spills usually involve tanker accidents or leaks from offshore 
oil rigs. However, oils enter the ocean from a variety of sources, with both natural and land-based sources 
accounting for a much larger proportion than disasters (see FIGURE 1). There has been a decrease in the number 
of tanker accidents in recent years, mostly due to improved ship design and greater safety methods. However, 
with more ships and supertankers being built, the potential risk of an accident is still high.

17.6.2 What happens to oil in the ocean?
Each oil spill is different, and there are various physical, chemical and biological factors that will influence the 
behaviour of spilt oil. The type of oil, the temperature of the water, wave and current action, and the nutrient 
content of the water are all critical influences. The stages in the breakdown of oil can be seen in FIGURE 2.
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FIGURE 2  What happens to oil in the ocean?

17.6.3 Impact of oil on the environment
Oil spills can result in both short- and long-term environmental change, with some damage lasting for decades. 
A spill in open waters is usually less destructive than a spill near coastal waters, where most fish and bird 
breeding takes place. Oil pollution is less visible in the open ocean, especially once it disappears from the 
surface, but it is still capable of being moved via ocean currents.

Coastlines
The geography of the coastline can influence the degree of impacts from an oil spill. Impacts are less 
on exposed coasts due to strong wave action. A long, sheltered, sandy coastline is vulnerable as the oil 
can soak into the sand, which is extremely difficult to clean. Mangroves, salt marshes and extensive 
sandbanks are also sensitive as the oil soaks into the fine sediments and can be taken up by plants. This 
affects wildlife that live in this habitat, and the loss of vegetation increases the risk of coastal erosion, as 
shown in FIGURE 3. Coral reefs are possibly the most vulnerable to oil spills, and they are extremely slow 
to recover.

 1 When oil is released into the ocean, it immediately forms large slicks that float on the surface. It can take only 
10 minutes for one ton of oil to disperse over a radius of 50 m and be 10 mm thick.

 2 After a few hours, weathering by wind and waves breaks the slick down into narrow bands, or windrows, that 
float parallel to the wind. The oil may be less than 1 mm thick but can now cover 12 km2. After the slick thins 
down, it breaks up into fragments and fine droplets that can be transported over larger distances.

 3 Some of the oil evaporates or sinks.

 4 Some of the oil can be chemically broken down by sunlight or bacteria (photolysis).

 5 Finally, the oil solidifies into tar balls (clumps), which are more resistant to bacterial decomposition.
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Wildlife
Any oil on the surface of the sea will kill birds that swim and dive for their food there. Feathers covered in 
oil rob birds of waterproofing and insulation. Ingesting the oil can poison them. Oil spills also damage coastal 
nesting and breeding grounds. Oil can block the blow holes of marine mammals such as whales, dolphins and 
seals, making breathing difficult. If oil coats a seal’s fur, it will become vulnerable to hypothermia. Animals’ 
food supply is also poisoned by floating oil. Fish, especially shellfish, suffer immediate effects of an oil 
accident. Reduced reproduction, birth defects and other abnormalities develop in the next generation of wildlife 
exposed to oil spills, creating a long-term impact.

17.6.4 Cleaning up oil spills

Prevention
The most important way to deal with oil spills is to prevent them from happening in the first place. The UN 
MARPOL treaty was established in 1983 to deal with the growing problem of marine pollution. Individual 
countries have also established new rules and regulations. For example, since 2015 all tankers operating in 
United States waters must be double hulled, so that if the outer hull is damaged, the inner hull can still hold 
the fuel. The oil industry must also now have detailed response plans for cleaning up any spills.

Remediation
When a spill does occur, the 
clean-up will generally involve 
a combination of approaches. 
Methods will depend on factors 
such as location, weather and 
the type of spill. It is extremely 
difficult to contain and clean 
up any oil spill, and many early 
methods often caused more 
environmental damage than the oil 
itself. For instance, consider the 
impact of a high-pressure hose on 
a fragile ecosystem, or the spraying 
of toxic chemicals to absorb 
the oil. A range of remediation 
methods are used to clean up oil 
spills (see FIGURE 4).

(a) (b)

FIGURE 3  (a) Oil damage to wetland habitat (b) The same area of wetlands one year after the oil spill

FIGURE 5  Recycled human hair turned into oil-absorbent logs for 
soaking up oil spills
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 1 Boats with booms attached skim oil off the water’s surface.

 2 Oil collected by booms is then burned off the surface of the water.

 3 Bioremediation techniques use microorganisms and fertilisers to break the oil down into less harmful 
compounds.

 4 Boats and planes spray chemical dispersants, similar to detergents, on the oil to break it down into droplets.

 5 Manual/mechanical methods: People with rakes and spades, as well as heavy equipment, physically remove oil 
from along beaches.

 6 Natural processes: Often the impact of cleaning up is greater than the oil damage itself in fragile environments. 
Over time, naturally occurring microorganisms, sunlight and wave action will slowly break the oil down.

 7 Absorbent material such as hay, wood shavings and even human hair (collected from hairdressers and stuffed 
into nylon casings) can be used to help mop up oil (see FIGURE 5).

7

4

1

23

6

5

FIGURE 4  Different methods of cleaning up oil spills

booms    floating devices to trap 
and contain oil

bioremediation    the use of 
biological agents, such as 
bacteria, to remove or neutralise 
pollutantsPAGE PROOFS
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CASE STUDY

The Gulf of Mexico oil spill

The Gulf of Mexico is rich in natural 
resources and, in particular, oil. More than 
4000 active offshore oil well platforms 
are distributed along the northern region, 
attached to thousands of pipelines 
delivering oil and gas to the mainland. 
Ninety per cent of North America’s 
offshore drilling takes place here. In 2010, 
it was the site of the world’s second-
biggest oil spill.

On 20 April 2010, an explosion on the 
Deepwater Horizon drilling platform, 
located 74 kilometres off the Gulf coast, 
caused the rig to burn and sink, killing 11 
workers (see FIGURE 6). As a result, oil 
began leaking into the Gulf from ruptures 
in the drilling pipe, more than 2000 metres 
below the surface, creating the largest spill 
in US history. Over the course of 87 days, an estimated 4.9 billion barrels of oil were released into the sea (see 
FIGURE 7). Over 35 per cent, or 2650 kilometres, of the Gulf coast was fouled.

FIGURE 6  The Deepwater Horizon oil rig on fire
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Source: Conservation Biology Institute, Publication Date: 7/5/2010 Map by Spatial Vision.

FIGURE 7  Mapping the extent of the Gulf oil spill: (a) 4 May, (b) 28 May and (c) 21 July
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The role of ocean currents

There was a risk of the oil being caught up in the Gulf Loop Current, which then had the potential to feed oil into 
the Gulf Stream Current, a powerful ocean conveyor belt that carries warm water north along the east coast 
of the United States, moving at a rate of approximately 80–160 km/hour. Had this happened, the extensive 
wetlands of the Florida Keys and important tourist beaches would have been badly affected. The Loop Current is 
constantly shifting, and fortunately, during the period of the spill, it actually shifted out of the danger area.

What was the damage?

Scientists were able to track and map the oil spill on a daily basis. The distribution of oil changed regularly, 
largely due to weather and tide conditions and the efforts of clean-up teams. The fact that the oil was leaking in 
deep water certainly reduced some of the impact, as did the relatively calm weather during this time. For the first 
month, the oil stayed mostly at sea, but by June, the oil had reached the Louisiana wetlands to the north-west 
and the Florida coastline to the north-east. Early records of dead or injured turtles and dolphins can be seen in 
FIGURE 8 and TABLE 1.
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FIGURE 8  The effect of the Gulf oil spill on the marine ecosystem, 17 May to 15 August 2010
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After the accident, the number of dolphin deaths rose from an average of 63 deaths per year to a high of 335 in 
2011. Deaths then averaged 200 per year until 2015 and have continued to decline. The long-term impacts on 
dolphin populations is still unknown.

Animal death counts would have been higher if not for the efforts of rescue teams who collected 25 000 turtle 
eggs and relocated them to Florida’s Atlantic coast. In the same time period, inland flooding of farmland provided 
alternative wetlands for migratory birds that normally would have inhabited the coastal wetlands. Most of the 
1600 kilometres of coastline have now been cleaned up.

Impacts on people

To minimise the risk to humans of eating contaminated seafood, more than 150 000 km2 of federal waters 
were closed to fishing. The Gulf fishing industry was estimated to have lost $247 million from the fishing 
ground closures. The fishing industry is open again and is carefully monitored. Research in 2018 noted that oil 
contamination in fish has been declining over time but the diversity of fish species was lowest in those areas of 
the gulf with the greatest number of oil rigs.

The initial loss to the tourism industry in 2013 was US$22.7 million, but the industry quickly picked up and in 
2017 the coastal areas of Alabama were earning US$4.4 billion in tourist dollars. Since the spill, BP has paid 
out more than $20 billion in damages claims to state governments, individuals and businesses, in addition to 
providing funding for restoration projects.

How was the Gulf cleaned up?

FIGURE 9 shows the results of 
the clean-up following the Gulf oil 
spill, 103 days after the accident. 
Favourable weather conditions at the 
time enabled authorities to put some 
defensive measures in place, including 
more than 4000 kilometres of booms, 
to protect coastal land.

In all, an estimated 6.4 million litres 
of dispersants were used on the spill. 
Scientists believe that nearly 50 per 
cent of the oil spilled and nearly 100 
per cent of the methane gas released 
has stayed deep in the ocean. As 
much as 3200 square kilometres of 
ocean floor is thought to be polluted.

TABLE 1  The effect of the Gulf oil spill on sea turtles, dolphins and birds as of 2 November 2010

Found alive Found dead Total found

Sea turtles

Visibly oiled 456 18 474

Not visibly oiled 79 319 398

Dolphins

Visibly oiled 2 4 6

Not visibly oiled 7 92 99

Birds

Visibly oiled 2079 2263 4342

Not visibly oiled 0 3827 3827

Source: © National Oceanic and Atmospheric Administration, www.noaa.gov.

Burned or
skimmed 8% Still at sea or

on shore 26%

Evaporated or
dissolved 25%Captured through

containment
systems 17%

Dispersed
naturally 16%

Dispersed
chemically 8%

FIGURE 9  The clean-up of the Gulf of Mexico oil spill

Source: © NOAA Fisheries
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A disaster unfolding

Another potential disaster is unfolding in the Gulf of Mexico. In 2004, Hurricane Ivan swept through the region 
and created an underwater avalanche that buckled and sank an oil rig owned by Taylor Energy, located 19 
kilometres off the coast of Louisiana (seen in FIGURE 8). A mixture of steel and leaking oil was buried in 45 metres 
of mud on the seabed. Since then it has been leaking up to 700 barrels of oil per day, a rate that will surpass the 
volume lost in the Deepwater Horizon spill, also making it the longest oil spill in US history. To date there has 
not been any evaluation of the environmental consequences. More than US$200 million has been spent on the 
clean-up but only one-third of the wells have been capped or plugged. The task is near impossible with many of 
the leaking wells buried in thick mud. Drilling runs the risk of striking a pipe or well, creating a catastrophe. The 
only other alternative is to build some sort of structure to contain the oil on the surface.

An ongoing threat

Because of the high number and distribution of oil wells in the Gulf of Mexico (see FIGURE 10), the threat of future 
accidents remains. In fact, there are more than 4000 oil platforms and nearly 80 000 kilometres of active and 
inactive pipelines carrying oil across the seabed to the shore. The frequency of storms and hurricanes in the Gulf 
region is high; in the four years from 2004 to 2008, 150 oil rigs were battered or destroyed by extreme weather 
events. Today, the energy companies employ more sophisticated weather forecasting techniques and implement 
safety programs, closures and evacuation of personnel well in advance of approaching hurricanes.

In Florida, it has been estimated that the annual value of tourism and fishing along the state’s eastern Gulf coast is 
three times higher, and considerably more sustainable, than the value of any oil or gas that might be found there.

However, oil continues to be a very important fuel and raw material for many products ranging from asphalt 
to chemicals, synthetic materials and plastics. The Gulf of Mexico supplies the United States with 17 per cent 
of its total US crude oil and 5 per cent of its gas. Consequently, oil resources will continue to be explored and 
developed. Very careful planning and management will be needed to prevent the environmental changes that an 
oil rig disaster can bring.

0 100 200 km

Source: National Oceanic and Atmospheric Administration, Of�ce of Ocean Exploration and Research, U.S. Department of
Commerce. Adapted by Spatial Vision. 

FIGURE 10  Distribution of oil wells in the northern Gulf of Mexico
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17.6 ACTIVITIES

 1. Research the potential impact of oil spills on the Great Barrier Reef. How does the Great Barrier Reef Marine 
Park Authority manage the park sustainably to prevent oil spills?

 2. One of the biggest environmental disasters from a marine oil spill was the spill by the Exxon Valdez ship off the 
Alaskan coast in 1989. Research the disaster and then create a newspaper front page account of the accident. 
Include a location map, the cause of the accident, and examples of the impacts and methods used to clean 
it up. Annotated photographs could be used for illustration. What are the similarities and differences between 
the Exxon Valdez and Gulf of Mexico oil spills?

 3. ‘Oil is an essential part of our modern life. It is worth the risks to the environment to ensure ongoing supply of 
this important resource.’ Discuss your views on this statement in small groups.

17.6 EXERCISE

Check your understanding

 1. What percentage of the world’s oil comes from the seabed?
 2. Examine FIGURE 2. Why is it important that oil spills are treated as quickly as possible?
 3. Examine FIGURES 3a and 3b. Describe the changes that you can see in the two environments.
 4. Suggest one environmental, one economic and one technological factor that can contribute to marine  

oil pollution.
 5. List the ways in which oil creates environmental change in the ocean.
 6. Create a table to compare the advantages and disadvantages of drilling for oil in the ocean compared to 

drilling for oil on land.
 7. List three things that helped reduce the environmental changes of the Gulf of Mexico oil spill.

Apply your understanding

 8. Examine FIGURE 2. Select the conditions from those listed below that would be most likely to encourage the 
rapid breakdown of an oil spill. Justify each of your choices.

 • Cold ocean water/warm ocean water
 • Calm seas/choppy seas
 • Ready supply of bacteria/limited supply of bacteria
 • High level of oxygen in the water/low level of oxygen in the water
 • High number of bacteria-eating organisms/low number of bacteria-eating organisms
 9. Construct a table to suggest the possible advantages and disadvantages of the seven methods of 

remediation shown in FIGURE 4. Consider the influence of the following factors: weather conditions, timing, 
location of treatment area (at sea or on coast), size of area to be treated, environmental impacts, practicality, 
economic viability and social justice.

 10. Study the maps in FIGURE 7. Why was there a need for a fishing ban in the region?
 11. Study FIGURE 8. What was the furthest distance from the oil source that dead or injured marine creatures 

were found? Explain the reasons why the spill affected animals that far away.

Resources

eWorkbook Marine pollution (ewbk-10229)

Video eLesson Marine pollution — Key concepts (eles-5275)

Interactivities Oil slick (int-3300) 
Marine pollution (int-8690)

Google Earth Gulf of Mexico (gogl-0078)

 ■ LEVEL 2
2, 5, 8, 10, 13

 ■ LEVEL 1
1, 3, 7, 11, 15

 ■ LEVEL 3
4, 6, 9, 12, 14

Learning pathways
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 12. Study FIGURE 9, which shows data about the status of the Gulf oil spill clean-up, 103 days after the incident.
 a. What percentage of the oil spill had been treated at this time?
 b. What percentage of the oil had dispersed naturally or evaporated?
 c. Why do you think only a small percentage was chemically dispersed?

Challenge your understanding

 13. Suggest what weather conditions could have worsened the Gulf disaster, and explain how they would have 
made the situation worse.

 14. Why is there no single solution to cleaning up oil spills? Outline some of the factors that affect how spills are 
cleaned up. Do you foresee a time in the future when a solution might be found that might overcome this 
difficulty? Give reasons to justify your answer.

 15. Imagine that you spill a whole bottle of cooking oil on your kitchen floor. Describe three different remediation 
methods that you could use to clean up the spill. Select from booms, skimmers, bioremediation, manual/
mechanical, dispersants and absorbers. Would one method be more effective than another? Give reasons.

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au.

17.7 SkillBuilder — Describing photographs

LEARNING INTENTION

By the end of this subtopic, you will be able to write a short paragraph to describe the main geographical 
features in a photograph.

17.7.1 Tell me

What is meant by ‘describing photographs’?

A description is a brief comment (up to a paragraph) on a photograph, identifying and communicating 
features from a geographic point of view. Sometimes it is necessary to infer information from a photograph; 
for example, a cloud of dust in an image may tell us that the climate is dry, or that the place is experiencing 
drought, or that some movement has disturbed the soil at the time the photograph was taken.

Why is describing photographs useful?
Photographs record the details of a place at a particular moment in time. As geographers, we use our 
understanding of the world to interpret the image and tell others about the main features or information the 
photograph reveals.

Photographs are also useful for:
 • comparing features before and after a disaster
 • showing land features when planning town expansions
 • explaining about a place and the way people use space
 • revealing the living conditions of people on the other side of the world.

A good description of a photograph:
 • includes an overview of the main features
 • has considered the angle of photography — aerial, oblique or ground
 • has tried to identify the place in the photograph
 • notes other relevant information from the photograph
 • acknowledges the anomalies in the image — those things that seem out of place
 • includes any written information that came with the photograph
 • has considered the time of the day and the date when the photograph was taken
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 • has looked for visual clues of scale — 
comparisons with people or building heights

 • clearly communicates what you want the 
viewer to notice or see in the photograph

 • has considered whether there is evidence of 
bias from the photographer, especially with 
the size of the image.

17.7.2 Show me

How to interpret photographs

Model

FIGURE 1 is a ground-level photograph of a city, 
which shows a mix of traditional buildings of about 
10 storeys in height and modern sky scrapers of at 
least double that height. You can see an inner-urban 
area with traffic lights, street vendors and one-way 
streets. A lone tree is struggling to grow in the 
shade of the buildings. Some of the people may 
be tourists, as the man in the light-coloured shirt 
seems to be looking around as he walks. It appears 
to be a warm summer or autumn day, as people are 
wearing short-sleeved shirts and sunglasses, and 
some buildings are casting shadows onto others. 
You can tell that people are at work in these offices, 
as the lights are on in many levels of the buildings. 
The street name (W 56 St) tells the viewer that 
this is a street in New York. It is likely that the 
photograph was taken within the last 15 years, 
because the man in the foreground wears earphones 
and is listening to music while he walks.

You will need:
 • a photograph of a built or natural environment.

Procedure
To interpret a photograph, you must have a geographic photograph of a place. Begin by using the ‘See, Think, 
Wonder’ technique.

Step 1

See

What can you see? Look for all the main details. What takes up most of the space? Look for all the small 
details. What are you wanting or needing to point out in this image? Do not try to explain anything. Make a 
list of the things that you can see. In FIGURE 1, this list would include high-rise buildings, traffic on the roads, 
pedestrians, street signs and more.

Step 2

Think

What do you think is happening? What do you think about it? Make a list of what you think. In FIGURE 1, you 
might think it is early morning and workers and tourists are in the street, going about their daily activities. 

FIGURE 1  A photograph of a built environment

eles-1660
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Perhaps you think that the high-rise buildings contain offices within which people are beginning their work for 
the day.

Step 3

Wonder

What is the mystery? What do you wonder about this image? For example, in FIGURE 1, why are all the streets 
one way? Make a list of what you wonder about.

Step 4

Is there any information with the photograph? For example, information might be given about the photographer 
or when the image was taken. Does the photograph appear with an article?

Step 5

Have you determined where the place is? Can you suggest in which region of the world the photograph is 
taken, even if the exact country or place is difficult to decide? As you develop your geographic understanding, 
you will gain impressions from images. In FIGURE 1, the street name (using numbering) on the sign indicates 
that this is a city in the United States, probably New York.

Step 6

What does the light in the image indicate about the time of day when the photograph was taken? Are there  
any shadows? Are there any indications as to whether the sun is high in the sky, rising in the early morning  
or setting in the evening? This might tell you about the activities of people at a particular time of day. In 
FIGURE 1, the light comes from an angle and so appears to be the light of early morning.

Step 7

Is this a recent or an old photograph? Clothes, cars and other items in the image, such as appliances, can help 
to date the photograph. Sometimes photographs have dates embedded in the corner of the image. FIGURE 1 
shows a man walking with earphones in, listening to a personal media player. This technology has only been 
widely available for around 15 years.

Step 8

At what angle is the photograph taken — aerial, oblique or ground? Think about why the photographer may 
have used this angle. Does the background information add to your understanding of the photograph? Think 
about the things that you cannot see. For example, what types of office work might happen in the buildings in 
FIGURE 1?

Step 9

Do you need to make a statement about the height of any objects in the photograph? Is there an item from 
which you can reference height? In FIGURE 1, each floor of a building represents about four metres.

Step 10

Ask yourself whether you think the photographer may be using bias in the photograph; that is, has the 
photographer unfairly influenced the image? Is it likely that left and right or top and bottom of this image  
show the same scene, or has the photographer selected these elements to tell a particular story? In FIGURE 1, 
bias does not seem to be apparent. The photographer has included what his eye can see. Look at FIGURES 2a 
and 2b — is the story the same in both images?PAGE PROOFS
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(a)

(b)

FIGURE 2  A photograph of a built environment

FIGURE 2a appears to be a scene of a peaceful rural or parkland environment. When the full image including 
the city skyline is shown in FIGURE 2b, it becomes apparent that this place is part of a very urban space, in the 
centre of a large city.PAGE PROOFS
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17.7.3 Let me do it
Complete the following activity to practise this skill.

17.7 ACTIVITY

Use the Kibera slum weblink in your online Resources to look at the photograph of the Kibera slum in Nairobi, 
Kenya. Using the online zoom tool, explore the details of the photograph. Interpret the image by answering the 
following questions. Use the checklist to ensure you cover all aspects of the task.

 a. What activities are being carried out in the slums?
 b. Describe the buildings in the slum, including size, construction techniques, building materials and density  

of buildings.
 c. Describe the possible movement of people through the slums.
 d. In the left foreground is a water tank. This seems unusual in this environment. Can you suggest what might be 

happening in this community?
 e. What additional information would you like to have about this place, especially considering the presence of the 

multistorey buildings in the background?
 f. Write a paragraph of text, following the steps outlined above, describing the Kibera slum.

Checklist

I have:
 • included an overview of the main features
 • considered the angle of photography — aerial, oblique or ground
 • tried to identify the place in the photograph
 • noted other relevant information from the photograph
 • acknowledged the anomalies in the image — those things that seem out of place
 • included any written information that came with the photograph
 • considered the time of the day and the date when the photograph was taken
 • looked for visual clues of scale — comparisons with people or building heights
 • clearly communicated what I want the viewer to notice or see in the photograph
 • considered whether there is evidence of photographer bias, especially with the size of the image.

Resources

eWorkbook SkillBuilder — Describing photographs (ewbk-10233)

Video eLesson SkillBuilder — Describing photographs (eles-1660)

Interactivity SkillBuilder — Describing photographs (int-3156)

int-3156
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17.8 Investigating topographic maps — Coral 
bleaching on Lizard Island

LEARNING INTENTION

By the end of this subtopic, you will be able to describe how Lizard Island marine environment has been affected 
by coral bleaching, giving examples from a topographic map.

17.8.1 Lizard Island
Lizard Island National Park is made up of  
six islands covering 1013 hectares. Located 
in the northern part of the Great Barrier Reef, 
the island hosts the Lizard Island Resort and 
the Lizard Island Research Station.

Lizard Island and the surrounding area are 
‘no take’ zones where fishing and collecting 
are prohibited, with the exception of one 
small beach where people are allowed one 
fishing line and hook. Activities such as 
swimming, boating, snorkelling and sailing 
are allowed. In 2016, increased ocean 
temperatures caused the worst coral bleaching 
seen on Lizard Island in 15 years.
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FIGURE 1  Lizard Island zoning

Resources

eWorkbook Investigating topographic maps — Coral bleaching on Lizard Island (ewbk-10237)

Digital document Topographic map of Lizard Island (doc-20456)

Video eLesson Investigating topographic maps — Coral bleaching on Lizard Island — Key concepts (eles-5276)

Interactivity Investigating topographic maps — Coral bleaching on Lizard Island (int-8691)

Google Earth Lizard Island (gogl-0106)

FIGURE 2  Green turtle, Great Barrier Reef
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FIGURE 3  Topographic map of Lizard Island and the Queensland coastline
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17.8 EXERCISE

Check your understanding

 1. How many islands make up Lizard Island National Park?
 2. Refer to FIGURE 3. Identify the quadrant of the map that Lizard Island is found in.
 3. In 2016, what did the increased ocean temperatures cause at Lizard Island?
 4. Refer to FIGURE 3. Identify the direction of Lizard Island from:
 a. Cape Flattery
 b. Nymph Island
 c. Linnet Reef
 d. Helsdon Reef
 e. Point Lookout.
 5. Describe the relative location of Lizard Island.
 6. Refer to FIGURES 1 and 3.
 a. Locate and give area references for reef anchorage areas.
 b. Suggest reasons for the location of the reef anchorage areas.

Apply your understanding

 7. Examine FIGURES 1 and 3. Explain 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.

 8. Refer to FIGURES 1 and 3. Suggest reasons for the location of the resort on the island.
 9. How might the location of the research station impact on the activities of tourists in the area?

Challenge your understanding

 10. What opportunities might the coral bleaching present for researchers at the Lizard Island Research Station? 
Suggest one study that could be conducted in the future.

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au.

 ■ LEVEL 2
3, 4, 5, 7

 ■ LEVEL 1
1, 2, 8

 ■ LEVEL 3
6, 9, 10

Learning pathways
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17.9 Thinking Big research project — ‘Plastic not-
so-fantastic’ media campaign

17.9.1 Scenario
It has been estimated that by the year 2050 there will be more plastic than fish in the world’s oceans. In less 
than a century, the wonderfully versatile product that is plastic has become an integral part of our daily lives, 
from the plastic toothbrush to the components in a car. However, its versatility and widespread use have 
created an enormous environmental problem.

The sheer volume of discarded plastic and inappropriate methods of disposal have meant that each year eight 
million tonnes end up swirling around the world’s oceans, threatening marine life, polluting the water and 
coastlines, and affecting industries such as fisheries and tourism. Microplastics, microfibres and microbeads, 
so small they are nearly invisible, also wash through drains and rivers entering the oceans. There are currently 
enough discarded single-use plastic bags to circle the globe 4200 times!

Although many countries have stringent rules on plastic waste and efficient disposal and recycling methods, 
there are still two billion people globally who don’t have access to such systems but who still purchase, use 
and discard plastic items daily.

As a film producer, you have been asked to produce a 2–3-minute media advertisement to raise public 
awareness about the issue of plastic waste in our oceans. The advertisement will be shown on prime-time 
television and across social media platforms.
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17.9.2 Task
Following the guidelines provided in the Process section, conduct some background research and then, with 
your project group, create an informative and visually exciting advertisement that will provoke thought and 
promote action by the audience. The advertisement should include:

 • several images that identify the problem of plastic pollution in the ocean
 • several images, diagrams and/or maps that explain how plastics are moved via wind, rivers, waves and 

ocean currents
 • a map to show either the pattern of ocean currents, the distribution of plastic patches, or the countries 

most responsible for plastic ocean pollution
 • an explanation/description of the images, map(s) and diagrams — using data where possible
 • images that highlight some of the impacts of ocean plastic pollution
 • images that show how people in their everyday life can help reduce the problem of plastic pollution
 • a voiceover explaining the issue (as well as a hard copy of the script)
 • background music (optional)
 • closing credits acknowledging members of the production team and their responsibilities/roles, as well as 

sources of data, images and so on.
Note: If filming the advertising campaign is not possible, this can be done as a PowerPoint presentation instead.
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17.9.3 Process
 • Open the ProjectsPLUS application in the Resources for this topic. Click on the Start new project button 

to enter the project due date and set up your project group so you can work collaboratively. Working in 
small groups of 3 or 4 will allow you to swap ideas and share responsibility for the project. Save your 
settings and the project will be launched.

 • Discuss and allocate the various required tasks among members of your group. Responsibility for 
researching the different sections should be shared so that all students help in finding the information. 
Different group members could be responsible for sourcing images, scriptwriting, preparing the voiceover, 
editing, and background music.

 • Navigate to the Research forum, where you will find starter topics loaded to guide your research. You 
can add further topics to the Research forum if you wish.

 • In the Media centre you will find an assessment rubric and some helpful weblinks that will provide a 
starting point for your research and some ideas for your advertisement.

 • Make notes of your research. Remember to record details of your sources so you can create a 
bibliography to include in the credits at the end of your advertisement. Add your research notes and 
source details to the relevant topic pages in the Research forum. You can view, share and comment on 
research findings with your group members.

 • When you have completed your research, you can print out the Research report in the Research forum to 
easily view all the information you have gathered, if you wish.

 • Once you have compiled all the elements for your advertisement, conduct your filming (or create your 
PowerPoint). Check that it meets the aim of educating the viewer and that it flows smoothly within a 
timeframe of 2–3 minutes.

 • Ensure that you have completed all elements of the task and, when you are satisfied, present your 
commercial to the class and to your teacher for assessment.

Resources

ProjectsPLUS Thinking Big research project — ‘Plastic not-so-fantastic’ media campaign (pro-0215)
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17.10 Review
17.10.1 Key knowledge summary
17.2 Marine processes

 • Ocean currents are responsible for the movement and interconnection of water around the world’s seas 
and oceans.

 • Understanding the causes and movement of currents is important for shipping and tracking the movement 
of nutrients, water temperature and pollutants.

 • There are several major currents that influence our oceans both on the surface and in deep water.

17.3 Marine pollution and debris
 • Marine pollution is any harmful product or substance that enters the ocean; most are human pollutants and 

80 per cent start off on land.
 • Debris is largely solid material that ends up in the sea, the most common material being plastic.
 • Marine debris is easily moved around the oceans via currents, and tends to accumulate in large ocean 

gyres in the centre of the main oceans, or it is washed ashore to litter coastlines.
 • Countries in Asia are the largest suppliers of marine debris; much of this comes from just eight river systems.
 • Plastics do not biodegrade and only slowly break down into minute particles where they can stay 

suspended or sink, some plastics taking hundreds of years to slowly break down.
 • The marine ecosystem is badly affected by marine debris.
 • Ghost nets are a form of marine pollution that create rafts of fishing debris, entrapping marine creatures.
 • The Gulf of Carpentaria, while isolated from large urban areas is a major collection region for ghost nets.

17.4 Responses to marine debris
 • To reduce the amount of marine debris in the world we need to reduce land-based sources.
 • This can be done by changing people’s mindset and behaviour, supporting clean-up organisations and for 

governments to legislate changes, such as banning single-use plastics. The industrial and retail sectors also 
need to reduce their waste and promote recycling and alternative products.

 • Aboriginal and Torres Strait Islander groups living in the areas where ghost nets are a problem have taken 
on the responsibility of collecting and dealing with ghost net debris.

17.6 Marine pollution
 • Thirty per cent of the world’s oil is extracted from beneath the seabed.
 • What happens to oil that is spilt in the ocean, usually after a tanker or oil rig accident, is dependent on a 

number of environmental factors such as temperature, wave and current patterns and time.
 • An oil spill can have a wide range of impacts on wildlife, marine life and coastlines.
 • There are several different techniques used to counter marine oil spills; how they are used is dependent on 

factors such as wind and wave activity.
 • One of the world’s biggest oil spills occurred in the Gulf of Mexico in 2010, creating extensive 

environmental damage. The Deepwater Horizon spill has been cleaned up; however, the likelihood of 
another spill occurring still exists.

bioremediation    the use of biological agents, such as bacteria, to remove or neutralise pollutants

booms    floating devices to trap and contain oil

Coriolis force    (or effect) force that results from the Earth’s rotation. Moving bodies, such as wind and ocean currents, are 
deflected 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)

thermohaline circulation    refers to the flow of ocean water caused by changes in water density due to temperature and salinity

17.10.2 Key terms
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17.10.3 Reflection
Complete the following to reflect on your learning. 

Revisit the inquiry question posed in the Overview:

Exactly how much plastic ends up in oceans and waterways, and why should we care if it does?

 1. Now that you have completed this topic, what is your view on the question? Discuss with a partner. Has your 
learning in this topic changed your view? If so, how?

 2. Write a paragraph in response to the inquiry question, outlining your views.

Subtopic Success criteria

17.2 I can describe how ocean currents help to regulate Earth’s 
temperatures.   

I can explain how ocean currents move heat, air, nutrients, wildlife 
and debris.

17.3 I can describe and give examples of the kinds of marine debris 
commonly found in the ocean.

I can identify the main sources of marine debris and explain its 
distribution and impacts.

17.4 I can identify and provide examples of ways that groups are 
responding to marine pollution on a range of levels.

17.5 I can turn layers on and off in GIS data.

I can use layers in GIS data to help me compare pieces of data 
shown in GIS.

17.6 I can identify and give examples of sources of oil pollution in the 
ocean.

I can describe the impact of oil spills in the ocean from a case 
study.

17.7 I can write a short paragraph to describe the main geographical 
features shown in a photograph.

17.8 I can give examples of how coral bleaching might affect a marine 
environment based on a topographic map.

Resources

eWorkbook Chapter 17 Student learning matrix (ewbk-8584) 
Chapter 17 Reflection (ewbk-8585) 
Chapter 17 Extended writing task (ewbk-8586)

Interactivity Chapter 17 Crossword (int-8692)
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ONLINE RESOURCES 
Below is a full list of rich resources available online for this topic. These resources are designed to bring ideas to life, 
to promote deep and lasting learning, and to support the different learning needs of each individual.

    eWorkbook

 17.1 Chapter 17 eWorkbook (ewbk-8109)  
 17.2 Marine processes (ewbk-10213)  
 17.3 Marine pollution and debris (ewbk-10217)  
 17.4 Responses to marine debris (ewbk-10221)  
 17.5 SkillBuilder — Using geographic information systems 

(GIS) (ewbk-10225)  
 17.6 Marine pollution (ewbk-10229)  
 17.7 SkillBuilder — Describing photographs (ewbk-10233)  
 17.8 Investigating topographic maps — Coral bleaching  

on Lizard Island (ewbk-10237)  
 17.10 Chapter 17 Student learning matrix (ewbk-8584)  
  Chapter 17 Reflection (ewbk-8585)  
  Chapter 17 Extended writing task (ewbk-8586)  

    Sample responses

 17.1 Chapter 17 Sample responses (sar-0166)  

    Digital document

 17.8 Topographic map of Lizard Island (doc-20456)  

   Video eLessons

 17.1 Thrown overboard (eles-1711)  
  Marine environments and change management —  

Photo essay (eles-5271)  
 17.2 Marine processes — Key concepts (eles-5272)  
 17.3 Marine pollution and debris — Key concepts  

(eles-5273)  
 17.4 Responses to marine debris — Key concepts  

(eles-5274)  
 17.5 SkillBuilder — Using geographic information systems 

(GIS) (eles-5348)  
 17.6 Marine pollution — Key concepts (eles-5275)  
 17.7 SkillBuilder — Describing photographs (eles-1660)  
 17.8 Investigating topographic maps — Coral bleaching  

on Lizard Island — Key concepts (eles-5276)  

   Interactivities

 17.2 Motion in the ocean (int-3298)  
 17.3 Garbage patch (int-3299)  
   The sources of marine pollution (int-5596)  
  Quantity of plastic released into the ocean for  

selected countries (int-7963)  
 17.4 Plastic bag bans around the world (int-7964)  
 17.5 SkillBuilder — Using geographic information  

systems (GIS) (int-3370)  
 17.6 Oil slick (int-3300)  
  Marine pollution (int-8690)  
 17.7 SkillBuilder — Describing photographs (int-3156)  
 17.8 Investigating topographic maps — Coral bleaching  

on Lizard Island (int-8691)  
 17.10 Chapter 17 Crossword (int-8692)  

   ProjectsPLUS

 17.9 Thinking Big research project — ‘Plastic not-so- 
fantastic’ media campaign (pro-0215)  

    Weblinks

 17.3 Plastiki Expedition (web-3943)  
 17.5 ReefBase GIS (web-3947)  
 17.7 Kibera slum (web-1573)  

    Fieldwork

 17.4 Plastics survey (fdw-0040)  

   Google Earth

 17.6 Gulf of Mexico (gogl-0078)  
 17.8 Lizard Island (gogl-0106)  

Resources

Teacher resources

There are many resources available exclusively for teachers 
online.
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