
Managing the Great Barrier Reef World Heritage Area

Senior Secondary Year 11 – 12  Geography and Multi-strand Science

Main Idea

The study of physical systems is fundamental to all interactions within the natural environment, particularly on a local, regional or global scale.  During the course of this unit students will gain an appreciation for, and understanding of, the processes that affect the Great Barrier Reef World Heritage Area and the resulting changes that can occur.  Students will be empowered to understand the need for sustainable management practices and take actions to ensure adherence to best environmental practices.
Resource management requires an understanding of the nature of an ecosystem or resource system and the patterns of human activities, values and decision-making processes.  This unit will encourage students to assess the short-term and long-term implications for people and the environment.  The unit will also provide students with opportunities to gain knowledge of and an appreciation for the complexities of natural resource management and empower them to propose alternatives and evaluate management decisions.

Note:  When most people think of the Great Barrier Reef they only think of the coral and the beautiful fish.  The Great Barrier Reef World Heritage Area includes the reef, the ocean surrounding it, sea grass beds and the ocean that reaches our coastline and connects to our estuaries and rivers.  It belongs to a very complex and sensitive ecosystem that all humans can affect, no matter where they are in the world.

Key Understandings

· The Great Barrier Reef World Heritage Area consists of the world’s largest system of coral reefs, together with lagoon, seagrass, mangrove and estuarine communities.  Stretching over 2000km along Australia’s north-east coastline, the Great Barrier Reef World Heritage Area covers more than 38 million hectares (equivalent to approximately 38 million football fields). It represents one of the most complex and biologically diverse systems on earth and contains critical habitats for a number of rare, threatened and endangered species.  

· In 1981, the Great Barrier Reef Marine Park and adjacent coastal areas and islands were inscribed on the World Heritage List, on the basis of their outstanding natural features and ecological integrity.  

· The Great Barrier Reef World Heritage Area approach to management is perhaps best reflected in the development of the 25-year Strategic Plan for the Area.  Coordinated by the Great Barrier Reef Marine Park Authority, the Strategic Plan was developed by more than 60 user and interest groups, indigenous peoples and government agencies.  The Plan sets out a 25-year vision for the Area and details long-term and short-term objectives to achieve that vision.  The vision, which focuses on a healthy environment, multiple use and maintenance of values, together with strategies outlined in the plan provides direction for the managing of the Great Barrier Reef World Heritage Area.

· To minimise impacts on the World Heritage Area, the Great Barrier Reef Marine Park Authority works closely with adjoining management agencies to ensure the integrated development and implementation of management strategies to protect World Heritage values.

· The main tool used in managing the Great Barrier Reef World Heritage Area is zoning.  Zoning provides protection for areas, which is critical for maintaining a healthy environment, and sets a broad framework for the management of human use by designating where specific types of activities may take place.

Focus Questions

What and where are the issues or patterns being studied?

· What and where is the Great Barrier Reef World Heritage Area?

· What is a resource?

· What is a multiple-use resource?

· What is the pattern and distribution of resources within the Great Barrier Reef World Heritage Area?

· What are the elements of this World Heritage system?

· What patterns are associated with the Great Barrier Reef system?
How and why are they there?

· What processes are associated with patterns within the Great Barrier Reef system?

· What processes cause change within the Great Barrier Reef system?
· Why do some resource issues develop into conflict?
What are their impacts or consequences?

· What are some social, economic, political and physical impacts of change within the Great Barrier Reef system?

· What are the social, economic, political and physical impacts of current and possible future uses of the Great Barrier Reef?

· What consequences might arise as a result of these changes?

What is being done and could be done?

· What is being done and could be done by individuals, groups and governments regarding the sustainable management of Great Barrier Reef World Heritage Area resources?
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Key Learning Areas

· Studies of Society and Environment;

· English;

· Science; and

· Technology.

Essential Learning

· Critical Thinking;

· Group Discussion;

· Analysis/Data Manipulation;

· Evaluation via criteria;

· Decision-making;

· Research and Communication; and

· Goal Setting.

Key Competencies

· Collecting, analysing and organising information;

· Communicating ideas and information;

· Solving problems;

· Using technology; and

· Working with others and in teams.

Outcomes

This unit focuses on the following core learning outcomes from the Senior Geography and Multi-Strand Science Syllabuses.

Knowledge

· Ability to recall learned factual material in text and spatial forms.  For example facts, concepts, key ideas, theories and explanations.

Analytical processes

· Ability to break material into its component parts, thus identifying trends, similarities, differences and patterns;

· Understand the meaning of information by transforming, interpreting or extrapolating;

· Establishing the validity and reliability of information;

· Identifying relationships of differing complexity;

· Suggest causes for some of those relationships; and

· Identify anomalies in the information. 

Decision-making processes

· Evaluating alternative proposals, strategies, solutions or plans;

· Applying appropriate criteria for evaluation;

· Making judgements/decisions about alternatives; and

· Justifying the decision with reasoned and logical arguments.

Research and communication skills

· Design a research plan relevant to the purpose;

· Gather and record information from a variety of sources and settings;

· Organise information prior to analysis and decision making;

· Reference and acknowledge sources;

· Use appropriate formats when presenting the results of learning experiences;

· Use clear, concise expression and language conventions relating to grammar, spelling and punctuation; and

· Integrate, where appropriate, the use of maps, diagrams, statistics and referencing adhering to set conventions.

Planning Considerations

Some tips to help the unit run smoothly:

· Read through the unit and mark the activities that you think are most relevant for your students;

· Consider the learning outcomes that are most likely to be “worked towards” by students and the outcomes outlined in your curriculum documentation;

· Gather together key learning resources used in the unit; and

· Contact the Great Barrier Reef Marine Park Authority and book your class excursion or videoconference.

Theme Overview
The Great Barrier Reef is under pressure and everything we do on the reef, along the shore and even on the land affects this diverse and fragile ecosystem. The plant and animal communities that make up the Great Barrier Reef need to be protected.

The Great Barrier Reef

The Great Barrier Reef World Heritage Area consists of the world’s largest system of coral reefs together with lagoon, seagrass, mangrove and estuarine communities.  Stretching over 2000km along Australia’s north-east coastline and comprising more than 2900 reefs, some 940 islands and surrounding waters, the Great Barrier Reef is the largest natural feature on the earth.  

The Great Barrier Reef World Heritage Area covers more than 38 million hectares (equivalent to approximately 38 million football fields).  It represents one of the most complex and biologically diverse systems on earth and contains critical habitats for a number of rare, threatened and endangered species.  

In 1981, the Great Barrier Reef Marine Park and adjacent coastal areas and islands were inscribed on the World Heritage List, in recognition of their outstanding universal value.  The Great Barrier Reef World Heritage Area approach to management is perhaps best reflected in the development of the 25-year Strategic Plan for the Area.  Coordinated by the Great Barrier Reef Marine Park Authority, the Strategic Plan was developed as a result of representation by more than 60 user and interest groups, Indigenous peoples and government agencies.  The Plan sets out a 25-year vision for the World Heritage Area and details long-term and short-term objectives to achieve that vision.  

The vision, which focuses on a healthy environment, multiple use and maintenance of values, together with strategies outlined in the plan, provides direction for the managing of the Great Barrier Reef World Heritage Area.

Pressure on the Great Barrier Reef

The Great Barrier Reef we see today is about 12,000 years old, and for most of that time there has been minimal human presence. Around 1850, European settlers began populating and developing the Queensland coastal strip, along the inner boundary of the Great Barrier Reef. During that time, human settlement has impacted the Great Barrier Reef. Nowadays, the water isn’t as clean, the coral isn’t as healthy, there are fewer fish and some animals and birds aren’t as common as they once were.

What are some of the things being done to help care for the reef?

· All boats that use trawl nets within the World Heritage Area of the Great Barrier Reef must have electronic devices on board that reduce the amount of fish they catch that they don’t want, and that prevent them from catching turtles in their nets;

· All boats in the commercial prawn fleet must be fitted with satellite tracking devices, to show their location on the Great Barrier Reef;

· Tourist tickets include an environmental management fee, so a portion of the money made from the tourist trade goes straight back into research for the Great Barrier Reef;

· Limits on permitted tourism have been introduced in some highly used areas;

· Agricultural ‘Best Practice’ codes have been created to address environmental problems caused by industries such as sugar, dairy, horticulture, cotton and aquaculture.

· The agriculture industry is working with the Great Barrier Reef Marine Park Authority to encourage farmers to adopt sustainable farming practices;

· There are new policies for protecting particular animals, including 16 dugong protection areas, a comprehensive whale and dolphin policy for the entire Great Barrier Reef, and a turtle conservation policy is being implemented; and

· The new Representative Areas Program will protect areas of the Great Barrier Reef that ‘represent’ different habitats and animal and plant communities.

Activity Ideas

Tuning In: Sample Activities

Prior knowledge investigation

Provide students with time to respond to each of the following questions: 

· Where is the Great Barrier Reef?

· How large is it?

· Is the Great Barrier Reef a biologically diverse ecosystem? Why or why not?

· What resources does the Great Barrier Reef provide?

· How do people use the Great Barrier Reef?

· List the different specific groups of people that use the Great Barrier Reef;

· What are the benefits that come from using Great Barrier Reef resources?

· Outline the negative impacts that can and have occurred from using the resources of the Great Barrier Reef;

· Why is the Great Barrier Reef important? and

· Why is the Great Barrier Reef “under pressure”?

Setting the task

Explain to the class that their task is to prepare either a multi-media presentation, a report or a brochure which conveys detailed information about the:

· Great Barrier Reef Marine Park;

· Current uses of the Great Barrier Reef Marine Park;

· Distribution of resources;

· Biodiversity of the Great Barrier Reef Marine Park;

· Future uses of the Great Barrier Reef Marine Park; and

· Management of the Great Barrier Reef Marine Park.

Display these details as an on-going reference for students to use. Use brainstorming to guide the investigation and suggestions as to where relevant information might be found. Students work in groups for their investigation.

Where to from here?

Ask students what they think are the most important things we need to know if we are going to ensure we have a Great Barrier Reef Marine Park for recreational and commercial fishing purposes, tourism opportunities, shipping activities and for the habitat requirements of reef animals. Visit the Great Barrier Reef Marine Park Authority Web-site and consider issues affecting the Great Barrier Reef Marine Park and find information about the need for user groups to use the Great Barrier Reef Marine Park’s resources in a sustainable way.

Viewing and reading area

Set up an area where students can browse through such resources as atlases, zoning maps, Great Barrier Reef Marine Park Authority information and books or articles about the Great Barrier Reef Marine Park. Some titles include:

· Great Barrier Reef Marine Park Manual - Understanding, Essentials, Communications;

· The Great Barrier Reef World Heritage Area Brochure;

· Great Barrier Reef Reference File (Who, When, Where, Why, What, How);

· State of the Great Barrier Reef World Heritage Area Report, 1998;

· Representative Areas in the Great Barrier Reef Marine Park – Protecting Biodiversity Brochure; and

· Great Barrier Reef Marine Park Authority Web-site: www.gbrmpa.gov.au
Use texts to gain information about the uses and processes used within and affecting the Great Barrier Reef Marine Park.

Preparing to find out: Sample Activities
Media Investigation

Ask students to collect newspaper articles on human impacts on the Great Barrier Reef and answer the following key questions with respect to each article:

· Who are the people involved?

· What impacts (environmental, economical, 

social/cultural and political) have resulted?

· Where are these impacts occurring?

· Why are these humans causing these impacts? and

· How will these affect the Great Barrier Reef?

Encourage students to review local and national newspapers, eg. The Townsville Bulletin, The Cairns Post, The Innisfail Advocate, The Herbert River Express, The Advocate, The Courier Mail and The Australian newspapers for information.

Press Com (www.presscom.com.au) is a helpful Internet site for articles.

Collate all the articles into a media folio.

Cause and Effect Wheels

Create cause and effect wheels outlining how the impacts humans have created will, in the long term, have effects on the Great Barrier Reef.  Students select an issue they consider is affecting the Great Barrier Reef and identify first, second and third order effects of the issue. Encourage students to exchange information about the issues and their effects.

A cause and effect wheel is a diagram, which will prove helpful when organizing your ideas in preparation for writing reports.  Naturally, it will help you see the consequences that result from particular actions, thus enabling you to analyse effectively the data you have collected.  

The steps in creating a cause and effect wheel are given below:

Step 1

A key concept (problem or issue) is placed in the centre of the diagram – as the hub of a wheel.  This is called the cause.
Step 2

A number of possible consequences or implications, arising from the cause given on the hub, form a ring (as in a wheel) around the initial cause.  These consequences or implications (real or potential) are called effects.
Step 3

The wheel created in Step 2 can be further extended, because each effect can be looked on as a new cause, with more consequences (effects) flowing from it.  Thus, an extra ring is added to the wheel.










Finding Out: Sample Activities
Visit Reef HQ via Videoconference

Discuss with students what they think they are going to see at Reef HQ.  Explain to students that the Reef HQ videoconference will give them an opportunity to the natural but fragile ecosystem of the reef itself.

Ask students to prepare a list of questions to ask the Education Officers during their Reef Videoconference.

In groups, students discuss and record why they think it is important to find out about the Great Barrier Reef, its ecosystems, resources and uses. Ask these questions:

· Why do you think seeing the Great Barrier Reef up close could help you in this unit of work?

· What patterns can you see when you look at how the Great Barrier Reef is used now and was in the past?

· Do you think the Great Barrier Reef will be used sustainably in the future? and

· What types of resources do you think it will and won’t be able to provide?

Introduce the concept of ‘sustainable management’. Students consider the following questions:

· How can we find a balance between meeting our present needs for resources from the Great Barrier Reef, and conserving and protecting its natural resources for the benefit of future generations?  Why is finding this balance so important?

Groups report back and record their findings. Students compare ideas, identifying similarities and differences and discuss differing opinions.

Sorting Out: Sample Activities

Multiple-use resource

Review the major user groups within the Great Barrier Reef World Heritage Area.  Source information to complete the table below. See www.gbrmpa.gov.au and identify pressures affecting the Great Barrier Reef World Heritage Area.

	User Group
	Area Affected
	Nature of effects
	Time of year
	Spatial distribution
	Degree of impact

	Scientists
	Small
	Collecting animals and plants, use of chemicals and interaction with animals
	All year
	All areas and habitats
	Usually slight but could be large if working with endangered animals.

	Commercial Fishers
	
	
	
	
	

	Recreational Fishers
	
	
	
	
	

	Tourism
	
	
	
	
	

	Indigenous Groups
	
	
	
	
	

	Shipping & Energy
	
	
	
	
	


Who manages the Great Barrier Reef World Heritage Area?

Talk with students about who makes Great Barrier Reef Marine Park management decisions and encourage students to visit www.gbrmpa.gov.au to find out how it is managed and how decisions are made. Ask students to construct a flow chart showing how decisions are made. Encourage students to explore the meaning of “multiple-use management” and the range of uses and values that are managed within the Great Barrier Reef Marine Park.

The contribution the Great Barrier Reef Marine Park makes to biological diversity, Australia’s economy, society and environment.

Talk with students about biodiversity being the variety of species, populations, habitats and ecosystems. Encourage them to find out about the biodiversity within the Great Barrier Reef Marine Park. Similarly discuss Australia’s economy and explore how the Great Barrier Reef Marine Park contributes to it. Find out about how the Great Barrier Reef Marine Park is of value to Australia’s society and to traditions and cultural values. 

Cost Benefit Analysis

Undertake a cost-benefit analysis to identify all the costs and benefits the Great Barrier Reef Marine Park makes to our society, environment or economy.  If the benefits exceed the costs, the cost-benefit analysis is said to indicate an overall gain to society, or vice versa.

Choose an issue related to the Great Barrier Reef Marine Park and complete a cost-benefit analysis on it.  Present your findings to the class for discussion.







Going Further: Sample Activities

Class Debate

Students debate topics such as:

· Oceans are for everybody.  People should be able to take as much as they want from the ocean;

· Humans need energy to survive.  We should mine the Great Barrier Reef for oil and natural gas; and

· Tourism makes money.  More tourists should be allowed to travel within the Great Barrier Reef Marine Park.

Environmental Impact Assessments & Management Plans

Using one of the debate topics or a current issue relating to the Great Barrier Reef, complete an Environment Impact Assessment.  Once you have completed your Environment Impact Assessment, follow up and design a Management Plan for the activity.  An Environment Impact Assessment sheet for students is attached to the end of this document.

For the Management Plan, students need to:

· Develop a set of criteria, which could be used to evaluate a management plan;

· Formulate a management plan, that is, decide how and by whom the issue should be managed; and

· Justify your management plan using the criteria you initially developed.

Making Connections: Sample Activities

What are possible, probable and preferable futures for the Great Barrier Reef?

Working in small groups students plot the significant events for the Great Barrier Reef on a timeline. Students distinguish between those they think local societies had some control over and those over which they had little control.

Teachers demonstrate the continuation of the futures timeline, encouraging students to consider the probable and preferable futures of the Great Barrier Reef. In groups, students discuss the types of decisions needed if these preferable futures were to eventuate.




Students plot probable futures along the upper axis and preferable futures along the lower axis.  Probable futures refer to how students expect the future to be, both in their own lives and in the wider world.  Preferable futures refer to how students would like the future to be, both in their own lives and in the wider world.  Suggested issues for consideration are global climate change and coral bleaching.

Taking Action: Sample Activities
Act on the information

Encourage students to start acting for the future now by doing things to manage their environment, ensuring a sustainable future for the Great Barrier Reef.

Some appropriate forms of action could include:

· Communicating the conclusions of the investigations to other classes, community members, members of relevant organisations or politicians;

· Mounting displays in prominent community settings; and

· Taking economic action by not purchasing certain goods and services.

Get Involved

Contact your Local Council’s Environmental Section and find out what environmental agencies are active in your local community, such as Waterwatch, Saltwatch, Coastwatch, Seagrass Watch etc.  Make contact with these organisations and find out what types of activities they are involved in and how your class could become actively involved.

There are also national and international organisations that your class could become involved in, such as G.L.O.B.E (Global Learning and Observations to Benefit the Environment).

Surf the following sites to find out more:

· www.ea.gov.au

· www.marinewatch.com

· www.ea.gov.au/education/globe/

· www.marinewatch.com

· www.waterwatch.org.au
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Web-sites

· Great Barrier Reef Marine Park Authority

http://www.gbrmpa.gov.au

· Reef HQ 

http://www.reefhq.com.au
· Australian Institute of Marine Science

http://www.aims.gov.au
· Australian Oceanographic Data Centre

http://www.aodc.gov.au/index.html

· CRC Reef Research Centre

http://www.reef.crc.org.au
· National Oceanic and Atmospheric Administration

http://www.noaa.gov/

· Environment Australia

http://www.ea.gov.au/environment/coast/reef
· Reef Education Network

http://www.reef.edu.au
Videos

See the Great Barrier Reef Marine Park Authority’s Web-site for a catalogue of education videos you can borrow: www.gbrmpa.gov.au

Environmental Impact Assessment

1.  Title:  Your activity needs a title so people will recognise the area you are assessing.

2.  Description of activity:  Briefly outline the activity and when the activity will take place.  (Include diagrams of facilities/structures and their location).

3.  Need:  Why is the activity necessary?

4.  Impacts:  What are the likely impacts on the flora, fauna and ecological processes?

What will be the impacts on water, air or surface quality?

What are the likely impacts on the heritage, wilderness and/or aesthetic value of the area?

What wastes will be generated, how will they be handled and what are the impacts of handling them this way?

What cumulative impacts could arise from this activity given other existing or planned activities?

What is likely to be the most significant negative impact of this activity?

Are there any impacts not addressed above and/or are there any other comments you wish to make?

5.  Mitigation measures:  What action, if any, will be taken to mitigate the impacts of the activity?

6.  Alternatives:  What alternatives to the activity would involve less environmental impact?

7.  Conformity with management plan:  How does the activity accord with any management plan prescriptions applicable to the location?

8.  Possible public concerns:  What public concerns could be expressed about this activity?

9.  The Environment Impact Assessment must then be signed and dated.

10.  The Assessment will receive a negative or positive recommendation.

11.  Finally, the Assessment will receive a Determination stating whether or not the activity will be allowed.

Tip:  Use the following key 


concepts to help the 


undertaking.








  NATURAL


These are questions about the natural and built environment and their relationship to each other - the land, sea and living things.











ECONOMIC


These are questions about money, trading, aid, ownership, buying and selling.








POLITICAL


These are questions about power, who makes choices and decides what is to happen; who benefits and loses as a result of these decisions and at what cost?








SOCIAL


These are questions about people, their relationships, their traditions, culture and the way they live. They include questions about how gender, race, disability, class and age affect social relationships.








Tip:


A timeline can be inclusive of probable and preferable futures by adding a < shape, eg:








Extinction


of animals





Jobs





Destruction of habitats





Animal nurseries lost





Tourism





Money





Clearing


Wetlands





Human


waste





Sediment


out to sea





Coastal developments





Erosion and flooding





More people in the local area





Building collapse








