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14 Marine environments — are
we trashing our oceans?

14.1 Overview

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

14.1.1 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 create a surface for transport and
trade and provide a habitat for 80 per cent of all
life on Earth. Our oceans are under threat, as we
use them to extract resources, dump waste and
we destroy them. The health of the oceans has
been very much a case of ‘out of sight, out of mind’. In this topic, we look at this problem in more detail.

eWorkbook Customisable worksheets for this topic

Video eLesson Thrown overboard (eles-1711)

LEARNING SEQUENCE
14.1 Overview
14.2 Motion in the ocean
14.3 Travelling trash — marine pollution and debris
14.4 Cleaning up our mess

14.5 SkillBuilder: Using geographic information systems (GIS)
14.6 Oil and water — a toxic mix

14.7 SkillBuilder: Describing change over time

14.8 Thinking Big research project: ‘Plastic not-so-fantastic’ media campaign

14.9 Review

To access a pre-test and starter questions and receive immediate, corrective feedback and sample responses
to every question, select your learnON format at www.jacplus.com.au.
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14.2 Motion in the ocean
14.2.1 What are 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.

14.2.2 Different 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 thermoline 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
thermoline-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.

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.
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FIGURE 1 The Global Ocean Conveyor Belt and the five main ocean gyres
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FIGURE 2 (a) Upwelling and (b) downwelling
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14.2 ACTIVITY
Research the interconnection between El Niño events and the Humboldt current (cold upwelling) on the
west coast of South America. <Geographical skill to come>
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Interactivity Motion in the ocean (int-3298)

14.2 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.2 Exercise 1: Check your understanding
1. GS1 Why do ocean currents form? What is the driving force behind surface and thermoline currents?
2. GS2 Why are upwellings and downwellings important for marine environments?
3. GS1 Refer to FIGURE 1. Describe the location of the five main ocean gyres.
4. GS1 What factors influence the direction that ocean currents take?
5. GS1 Looking at FIGURE 1, how does the Global Ocean Conveyor Belt current interconnect the world’s

oceans?

14.2 Exercise 2: Apply your understanding
1. GS1 Why do you think ocean currents are described as ‘conveyor belts’?
2. GS6 Suggest what changes might happen to the Global Ocean Conveyor Belt if there was a significant

melting of the polar ice caps.
3. GS5 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.
4. GS1 Refer to FIGURE 1. Describe the route taken by the Global Ocean Conveyor Belt. At each of the

locations marked A–E, name the ocean, the direction the current is taking, the continent it is passing, and its
thermoline features (warm, cold, higher salt content, lower salt content).

5. GS3 Outline the different processes involved in upwellings and downwellings.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

14.3 Travelling trash — marine pollution and debris
14.3.1 What is marine pollution?
Accidentally or deliberately, the oceans receive millions of tonnes of man-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 are human pollutants
including 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 Earth’s surface
via rainfall (see FIGURE 1).

14.3.2 What is 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 3). 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.

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
Pdf_Folio:4
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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.

FIGURE 1 The sources of marine pollution
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SOURCE 1 Modern artist’s interpretation of a typical trench system
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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1 Oil spills

SOURCE 1 Modern artist’s interpretation of a typical trench system
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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2 Lost or dumped munitions

SOURCE 1 Modern artist’s interpretation of a typical trench system
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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3 Garbage and waste from ships

SOURCE 1 Modern artist’s interpretation of a typical trench system
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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4 Dumped nuclear and industrial waste
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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5 Lost or dumped vessels and their cargo

SOURCE 1 Modern artist’s interpretation of a typical trench system
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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6 Oil drilling

SOURCE 1 Modern artist’s interpretation of a typical trench system
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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etc, especially in Geography titles, can't be edited) 
•  the oversized art is left-aligned to the text area and can extend into the inside 
margin if necessary
• the source/caption box doesn't extend beyond the text area

7 Washout of atmospheric pollutants

SOURCE 1 Modern artist’s interpretation of a typical trench system
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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8 Industrial waste

SOURCE 1 Modern artist’s interpretation of a typical trench system

 A

 B

 C

 D

 E

 F

 G  H

 I

 F

 K J

 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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9 Urban waste and street drainage

SOURCE 1 Modern artist’s interpretation of a typical trench system
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 D
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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10 Sewage effluent

SOURCE 1 Modern artist’s interpretation of a typical trench system
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 D
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 F

 G  H
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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11 Traffic exhaust via the atmosphere

SOURCE 1 Modern artist’s interpretation of a typical trench system

 A
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 C

 D
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 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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12 Agricultural fertilisers and pesticides

SOURCE 1 Modern artist’s interpretation of a typical trench system

 A

 B

 C

 D

 E

 F

 G  H

 I

 F

 K J

 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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13 Cooling water (waste heat)

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 suchPdf_Folio:5
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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.

FIGURE 2 Most marine debris starts off on land. Much of the litter
in this creek in the Philippines will end up in the sea.

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 and end
up in wastewater.

FIGURE 3 Top ten marine debris items

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
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Plastic lids 5.8%

14.3.3 What are 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,
vandalism, or as a result of irresponsible or illegal fishing operations. Discarded fishing gear makes up 10
per cent of plastic rubbish in the oceans but is responsible for a large death rate among marine creatures
(see section 14.3.6)
Pdf_Folio:6
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14.3.4 Where do we find the most 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 the 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.

FIGURE 4 Quantity of plastic released into the ocean for selected countries
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The Great Pacific Ocean 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 Ocean Garbage Patch’ (see FIGURE 6). 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 is an estimated 1.8 trillion plastic
pieces — around 250 pieces for every person on Earth!

Pdf_Folio:7
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FIGURE 5 River systems producing the most plastic marine litter
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FIGURE 6 Location of the Great Pacific Ocean Garbage
Patch
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Note: The Great Pacific Ocean Garbage Patch floats between
Japan and the United States, just north of the Hawaiian Islands. The
rotational current caused by the North Pacific gyre draws in garbage
from neighbouring coastlines, where it becomes trapped in large
quantities in the calmer waters of the gyre’s centre.

14.3.5 Where are ghost nets a problem 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 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 turtles. Turtles make up 96 per cent of marine creatures capturedPdf_Folio:8
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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, a circular gyre pattern
develops, which allows the build-up of ghost nets to develop, similar to the Great Pacific Ocean Garbage
Patch (see FIGURE 7).

FIGURE 7 Distribution of ghost net hot spots around northern Australia

Source: © Commonwealth of Australia Geoscience Australia 2013. Ghost Nets Australia,

www.ghostnets.com.au/index.html.
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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.

14.3.6 Impacts of marine debris
Environmental impacts
FIGURE 8 gives estimates for 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 reduced
exposure to the sun and cooler temperatures. 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, seaPdf_Folio:9
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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 8 Time periods for the decomposition of marine litter

Plastic grocery bags

1–20 years

0 1000

Older plastic beverage

holders 400 years

Average life

expectancy

Aluminium cans 200 years

Tin cans and foam plastic cups 50 years

Y
E

A
R

S

Y
E

A
R

S

Paper towels    2–4 weeks

Newspapers    6 weeks

Cotton ropes    1–5 months

Apple cores    2 months

Cardboard boxes         2 months

Waxed milk cartons  3 months

New photodegradable 

beverage holders <6 months

Plywood  1–3 years

Wool socks  1–3 years

Fishing line 600 years

Disposable nappies and

plastic bottles 450 years

Note: Estimated individual item timelines depend on product composition and
environmental conditions.

Source: South Carolina Sea Grant Consortium, South Carolina Department of Health and
Envrionmental Control (DFHC) — Ocean and Coastal Resource Management, Centers for
Ocean Sciences Education Excellence (COSEE) — Southeast and NOAA 2008

FIGURE 9 Mistaken for jellyfish floating
in the ocean, discarded plastic bags are
eaten by hundreds of marine species.

FIGURE 10 Foreign objects found in the stomach of a
seabird. How many different items can you identify?

Pdf_Folio:10
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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 10), 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, that normally spend their lives attached to rock, coral or
coconut shells, can ‘hitch a ride’ on marine debris. The arrival of pest species in new locations can seriously
affect ecosystems as they compete with native species for food or habitat.

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 fishers 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.

DISCUSS
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? [Ethical Capability]

Interactivity Garbage patch (int-3299)

14.3 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.3 Exercise 1: Check your understanding
1. GS1 What are the two biggest contributors to marine pollution across the world’s ocean space?
2. GS5 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. GS1 Which river carries the greatest amount of plastic waste, and where is it located?
4. GS5 Refer to FIGURE 3. How would these items compare to a survey of marine litter conducted 50 years

ago? What do you think has changed the most?
5. GS2 Refer to FIGURE 4. Describe the distribution of those countries that produce medium to high (pink–red)

quantities of plastic marine waste.
6. GS1 Why are ghost nets a problem in northern Australia?
7. GS1 Why are fishing nets an environmental problem?
8. GS2 Refer to FIGURE 7. 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?

Pdf_Folio:11
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14.3 Exercise 2: Apply your understanding
1. GS2 Explain how a plastic bag discarded after a picnic in Los Angeles can end up in the middle of the

Pacific Ocean.
2. GS2 Refer to FIGURE 8. Compare the decomposition changes for natural materials and man-made materials

as seen in this timeline. What does this indicate to the packaging industry and consumers?
3. GS2 Is our use of plastic a sustainable practice? Justify your answer.
4. GS2 What are the environmental, economic and technological factors that have created the Great Pacific

Ocean Garbage Patch?
5. GS2 What are the environmental changes that rubbish brings to oceans?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

14.4 Cleaning up our mess
14.4.1 Think global …

FIGURE 1 What message is this advertisement sending?
The way we consume and discard
our resources has created one of the
biggest environmental challenges in
the world. Our throwaway society
has literally thrown all our waste into
the oceans! 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
Ocean Garbage Patch is constantly moving in response to shifts in winds and currents. Secondly, much of
the garbage is in the form of minute particles 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
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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.

What can be done at the national and international scale?
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 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.

FIGURE 2 Plastic bag bans around the world
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Several countries, such as Britain, Canada, the USA 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 he 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 to tackle 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.
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What can communities and organisations do?

FIGURE 3 Thousands of volunteers all around the world
participate in Clean Up days in an effort to reduce marine
pollution.

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. 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.

FIGURE 4 Marine pollution restrictions in the United
States

Illegal to dump zoneCoast

Plastic,

Paper, Rags,

Glass, Food,

Garbage, Metal,

Crockery, Dunnage

(material used

to stow cargo

in a ship’s hold,

e.g., matting

and wood)  

Plastic,

Dunnage,

If not ground

to <2.5 cm:

Garbage,

Paper, Metal,

Crockery,

Food

Plastic

4.8 km

1
9
.3

 k
m

4
0
.2

 k
m

Plastic,

Dunnage

• 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).

What can manufacturers do?
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
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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:
• McDonald’s and Swiss food manufacturer, Nestlé, have pledged to make all their plastic packaging

100 per cent recyclable or reusable by 2025.
• Furniture maker IKEA has pledged to phase out single-use plastic products from its stores and

restaurants by 2020.
• 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.

14.4.2 Act local!
What can fishers do?
Numerous schemes are being trialed around the world to combat the problem of fishing debris. These
include:
• a ‘Fishing for Litter’ scheme 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.

• on beaches around Port Phillip Bay in Victoria, labelled containers are available for fishers to deposit
used fishing lines and other fishing paraphernalia.

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.

Ten ways to redu ce 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 of juice bar. This is a great way to reduce

the use of lids, plastic cups and/or plastic-lined cups.
5. Go digital! No need for plastic CDs, DVDs and jewel cases when you can buy your music and

videos online.
6. Seek alternatives to the plastic items you use.
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7. Recycle. If you must use plastic, try to choose #1 (PETE) or #2 (HDPE), which are the most
commonly recycled plastics. Avoid plastic bags and polystyrene foam as both typically have
very low recycling rates.

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

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

Above Plastics’!

14.4.3 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 then on shore they are compressed
into tight cubes and shipped to Slovenia, in Europe, where the nets are turned into nylon yarn and then
shipped to the USA 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.

FIGURE 5 Captured trawler nets being collected by rangers
In Australia, the ghost nets issue is

being tackled by GhostNets Australia,
an alliance of over 22 Indigenous
communities in remote coastal places
of Western Australia, Queensland and
the Northern Territory, funded by the
federal government. Since its was
established in 2004, over 13 000 ghost
nets have been captured by locally
trained rangers (see FIGURE 5).

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

Indigenous customary lands and seas.

What can be done with the debris?
Traditionally, 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 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.
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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
While 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 6). This type of cottage industry brings economic and social benefits as well
as raising awareness of the problem of marine debris.

FIGURE 6 Woven basket made of recycled fishing net

14.4 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.

Pdf_Folio:17

TOPIC 14 Marine environments — are we trashing our oceans? 17

UN
CO
RR
EC
TE
D
PA
GE
PR
OO
FS



“c14MarineEnvironmentsAreWeTrashingOurOceans_print” — 2019/7/2 — 15:49 — page 18 — #18

3. Undertake a plastic bottle survey at home. Check your kitchen, laundry and bathroom and count the number
of plastic bottles, jars and other containers you find (only count containers). Collate your results, in graph
form, with other students in your class and then write a summary of your findings.

4. 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?

14.4 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.4 Exercise 1: Check your understanding
1. GS1 What items is it illegal to dump within a 4.8 km zone of the coast in the US?
2. GS1 Identify five ways that you can reduce your plastic footprint.
3. GS1 What are two important initiatives that have been undertaken at the national or international level to

reduce marine pollution?
4. GS2 Why is an understanding of local wind patterns useful to GhostNets rangers?
5. GS2 Why is transporting ghost nets to South Australia for recycling not a viable option?
6. GS2 Evaluate the environmental, economic and social aspects of the GhostNets program.

14.4 Exercise 2: Apply your understanding
1. GS6 Is the saying, ‘Think global, act local’ applicable to marine pollution? Justify your answer.
2. GS6 How successful would an international agreement where all countries decide to reduce land-based

marine pollution be? What would be the advantages and disadvantages?
3. GS4 Construct a table, similar to the one below, to evaluate each of the proposals to help reduce ocean

debris.

Response
Economic criteria
(Cost)

Social criteria (Time
and effort required)

Environmental criteria
(Effectiveness)

Individual actions

Manufacturers

International community

4. GS5 What conclusions can you draw from the table you created in question 3?
5. GS6 Suggest ways that you could encourage others to reduce their plastic footprint.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

14.5 SkillBuilder: Using geographic information
systems (GIS)

Wha t 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.

Select your learnON format to access:
• an overview of the skill and its application in Geography (Tell me)
• a video and a step-by-step process to explain the skill (Show me)
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• an activity and interactivity for you to practise the skill (Let me do it)
• questions to consolidate your understanding of the skill.

Video eLesson Using geographic information systems (GIS) (eles-1752)

Interactivity Using geographic information systems (GIS) (int-3370)

14.6 Oil and water — a toxic mix
14.6.1 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 and 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.

FIGURE 1 Main sources of marine oil pollution
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14.6.2 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, 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.

FIGURE 2 What happens to oil in the ocean?
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SOURCE 1 Modern artist’s interpretation of a typical trench system

 A

 B

 C

 D

 E

 F

 G  H

 I

 F

 K J

 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.
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2 After a few hours, weathering by wind and waves breaks down the slick 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.

SOURCE 1 Modern artist’s interpretation of a typical trench system

 A

 B

 C

 D

 E

 F

 G  H

 I

 F

 K J

 A  Trenches were generally designed in a zigzag pattern; this helped to protect the trench against enemy attack.

 B  Trench toilets were called latrines. They were usually pits 1.5  metres deep, dug at the end of a short gangway. 
Each company had two sanitary personnel whose job it was to keep the latrines in good condition. Offi cers 
gave out sanitary duty as a punishment for breaking army regulations.

 The British army employed 300  000 fi eld workers to cook and supply the food for the troops. However, in 
many instances there was not enough food for the workers to cook. Rations were regularly cut and of a poor 
standard. The bulk of the diet in the trenches was bully beef (canned corned beef), bread and biscuits.

France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
(see SOURCES 3 and 4). Alarmed by Germany’s move, Britain signed the Entente Cordiale with Russia 
linked up in the Triple Entente. Confl icting French and German interests in North Africa and confl icting 
Russian sions would erupt into war.

Blood pressure varies throughout the day and can be affected by certain factors such as physical 
activity and stress. It is therefore important to have blood pressure tested regularly.

Either systolic or diastolic pressure can be used to determine which category a person’s blood pressure 
fi ts into. A person with high blood pressure has hypertension, a common health concern throughout 
the world. The blood of a person with hypertension does not fl ow through the blood vessels as easily as 
someone with normal blood pressure. This may mean that their heart and kidneys (which regulate blood 
pressmay be restricted. Hypertension is a contributing factor to many conditions, including cardiovascular 
disease such as heart attack and stroke, and kidney failure. These conditions cause many deaths in 
Australia. Hypertension has been called the ‘silent killer’ because it has no symptoms. Regular check-ups 
are the only way to monitor blood pressure. Hypertension can be controlled with medication and lifestyle 
changes. According to Australia’s health 2014, hypertension was the most condition by GPs and nearly 
eight per cent of the burden of disease in Australia in 2003 was attributable to hypertension.

16 HSC CORE 1 Health priorities in Australia

 I

VERSO example of art that exceeds the text area width — please note that:
• this is only to be done if the existing art must stay at the larger size (e.g. some maps 
etc, especially in Geography titles, can't be edited) 
•  the oversized art is left-aligned to the text area and can extend into the inside 
margin if necessary
• the source/caption box doesn't extend beyond the text area

3 Some of the oil evaporates or sinks.
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4 Some of the oil can be chemically broken down by sunlight or bacteria.
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5 Finally the oil solidifies into tar balls (clumps), which are more resistant to bacterial decomposition.

14.6.3 Impacts 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
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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 (a) and (b). Coral reefs are possibly the most vulnerable to oil spills, and they are extremely slow
to recover.

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

(a) (b)

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 their fur, they 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 longer-term impact.

14.6.4 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).
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FIGURE 4 Different methods of cleaning up oil spills
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France fi nds allies
From 1888 Germany’s foreign policy took a new direction. When Germany failed to renew a treaty 
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2 Oil collected by booms is then burned off the surface of the water.
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3 Bioremediation techniques use microorganisms and fertilisers to break the oil down into less harmful
compounds.
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4 Boats and planes spray chemical dispersants, similar to detergents, on the oil to break it down into droplets.
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5 Manual/mechanical methods: People with rakes and spades as well as heavy equipment physically remove oil
from along beaches.
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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.
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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 2).

14.6.5 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 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).
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FIGURE 5 Recycled human hair turned into
oil-absorbent logs for soaking up oil spills

FIGURE 6 The Deepwater Horizon oil rig on fire

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 American 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 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 America, 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.

FIGURE 8 The effect of the Gulf oil spill on the marine ecosystem, 17 May to 15 August 2010
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Source: Conservation Biology Institute, Publication Date: 7/5/2010. Map by Spatial Vision. 
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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

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 gave 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.

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 sea bed. 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 spillPdf_Folio:25
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in US history. To date there has not been any evaluation of the environmental consequences. Over 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.

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

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

0 100 200 km

Source: National Oceanic and Atmospheric Administration, Office of Ocean Exploration and

Research, U.S. Department of Commerce. Adapted by Spatial Vision. 
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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.

DISCUSS
‘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.

[Critical and Creative Thinking Capability]

Interactivity Oil slick (int-3300)

Google Earth Gulf of Mexico

14.6 ACTIVITIES
1. Complete the Oil spill eWorksheet to investigate this topic further.
2. 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?
3. 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, cause of the accident, 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 oil spills?

14.6 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.6 Exercise 1: Check your understanding
1. GS1 What percentage of the world’s oil comes from the seabed?
2. GS2 Examine FIGURE 2. Why is it important that oil spills are treated as quickly as possible?
3. GS2 Examine FIGURES 3 (a) and (b) and describe the changes that you can see in the two environments.
4. GS6 Suggest one environmental, economic and technological factor that can contribute to marine oil

pollution.
5. GS1 List the ways in which oil creates environmental change in the ocean.
6. GS3 Compare some of the advantages and disadvantages of drilling for oil in the ocean compared to drilling

for oil on land.
7. GS1 List three things that helped reduce the environmental changes of the Gulf of Mexico oil spill.
8. GS1 What weather conditions could have worsened the Gulf disaster?
9. GS2 Why is there is no single solution to cleaning up oil spills?

14.6 Exercise 2: Apply your understanding
1. GS4 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 seasPdf_Folio:27
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• 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

2. GS2 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.

3. GS2 Study the maps in FIGURE 7. Why was there a need for a fishing ban in the region?
4. GS2 Study FIGURE 8. What was the furthest distance from the oil source that dead or injured marine

creatures were found?
5. GS5 Study FIGURE 9.

(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?

6. GS2 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.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

14.7 SkillBuilder: Describing change over time

What is a descrip tion of change over time?

Key

Tsunami travel time 
contours (hours)

Earthquake near coast of
central Peru

SEAFRAME stations
operated by the Bureau
of Meteorology

1
2:

00

Source: © Bureau of Meteorology. 

10000 2000 km

A description of change over time is a verbal or written
description of how far a feature moves, or how much it
alters, over an extended period.

Select your learnON format to access:
• an overview of the skill and its application
in Geography (Tell me)

• a video and a step-by-step process to
explain the skill (Show me)

• an activity and interactivity for you to practise
the skill (Let me do it)

• questions to consolidate your understanding
of the skill.

Video eLesson Describing change over time (eles-1753)

Interactivity Describing change over time (int-3371)
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14.8 Thinking Big research project: ‘Plastic
not-so-fantastic’ media campaign

SCENARIO
As a film producer, you have been asked to produce a
2–3-minute commercial to raise public awareness on the issue
of plastic waste in our oceans. The commercial will be shown on
prime-time television and across social media platforms.

Select your learnON format to access:
• the full project scenario
• details of the project task
• resources to guide your project work
• and assessment rubric.

projectsPLUS Thinking Big research project: ‘Plastic not-so-fantastic’ media campaign (pro-xxxx)

14.9 Review

14.9.1 Key knowledge summary
Use this dot-point summary to review the content covered in this topic.

14.9.2 Reflection
Reflect on your learning using the activities and resources provided.

Interactivity Marine environments crossword (int-xxxx)

eWorkbook Reflection (doc-xxxxx)

Crossword (doc-xxxxx)

KEY TERMS
Coriolis force 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.
bioremediation the use of biological agents, such as bacteria, to remove or neutralise pollutants
booms floating devices to trap and contain oil
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