Reefs at Risk

Years 8-10

SOSE, Science and Multi-strand Science

Main Idea

In this unit, students will initiate investigations into human-induced threats to the Great Barrier Reef and study ways in which individuals, communities, industry and Government can protect, manage and conserve the Great Barrier Reef World Heritage Area. 

Groups of students determine their own area of inquiry based on issues and interests.

Key Understandings

The Great Barrier Reef is a national and global asset because of the diversity of its life forms and the uniqueness of its marine environment. It is one of the world’s largest and most complex ecosystems. It is also subjected to a wide range of sometimes conflicting uses, services, facilities and amenities to meet the needs and wants of the fishing and tourism industries and the broader Australian public. The Great Barrier Reef is under pressure. Everything we do on the reef, along its shore and even on the land affects this diverse and fragile ecosystem.

Focus Questions

· Where is the Great Barrier Reef and what threats does it face?

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

· How and why is the Great Barrier Reef under pressure?

· What areas or sites need support and action?

· What can we do and why is it important to get involved?

Key Terms

alternatives, Bag limits, Best Environmental Practices (BEP’s), biodiversity, By-catch Reduction, Devise (BRD), commercial fishing, conflict issue, conflict resolution, conservation, continental islands, coral atoll, coral cay, coral reef, cost-benefit analysis, cultural values, day to day management (DDM), ecologically sustainable development (ESD), economic values, ecosystem, endangered, enforcement, environmental values, estuarine, ethics, eutrophication, evaluation criteria, fringing reef, global warming, Great Barrier Reef Marine Park Authority (GBRMPA), Great Barrier Reef World Heritage Area (GBRWHA), greenhouse effect, impacts, implementation, indigenous peoples, integrated management, interest group, introduced species, lagoon, legislation, management plans, mangrove, multiple-use resource, natural hazards, nutrients, permits, platform reef, political values, Queensland Fisheries, Queensland Parks and Wildlife Service (QPWS), rare, recreational fishing, resource, restrictions, ribbon reef, rural run-off, urban run-off, seagrass, shipping, stakeholder / user group, threatened, tourism, Turtle Exclusion Device (TED), Vessel Monitoring Systems (VMS), zoning.

Key Learning Areas

· SOSE

· English

· Science 

Key Competencies

· Collecting, analysing and organising information

· Communicating ideas and information

· Solving problems

· Using technology

· Working with others and in teams.

Outcomes

On completion of this unit, teachers should be able to make judgements about each student’s level of achievement with regard to the following criteria:

From Place and Space:
4.1 Students make justifiable links between ecological and economic factors and the production and consumption of a familiar resource.

4.2 Students predict the impact of changes on environments by comparing evidence.

4.3 Students participate in a field study to recommend the most effective ways to care for a place.

4.8 Students develop an action plan to contribute to a positive outcome for an issue of personal concern.

5.2 Students design strategies for evaluating environmental impacts, highlighting relationships within and between natural systems.

5.3 Students participate in geographical inquiries to evaluate impacts on ecosystems in different geographical locations.

5.4 Students use maps, diagrams and statistics placing value on environments in Australia and the Asia-pacific region.

5.6 Students apply ideas concerning sustainability to suggest how natural, social and built environments should interact in a preferred future

6.1 Students use criteria and geographical skills to develop conclusions about the management of a place.

6.2 Students create proposals to resolve environmental issues in the Asia Pacific region.

6.3 Students initiate and undertake an environmental action research project based on fieldwork.

6.4 Students use maps, tables and statistical data to express predictions about the impact of change on environments.

6.5 Students make clear links between their values sustainability and their preferred vision of a place.

Theme Overview

The Great Barrier Reef is under pressure. Everything we do on the reef, along the shore and even on land affects this diverse and fragile ecosystem. The plant and animal communities that make up the Great Barrier Reef need to be protected for their own sake and for future generations.

The Great Barrier Reef as we see it today is about 12,000 years old, and for most of that time there has been minimal human impact. Around 1850, European settlers began populating and developing the coastal strip adjacent to the Great Barrier Reef. Since then, human settlement has impinged the Great Barrier Reef. The water today is not as clean, the coral is not as healthy, there are fewer fish, and some animals and birds are not as common as they once were.

Changes that have taken place during the past 150 years include:

· Increased pollution levels that show little sign of abatement;

· An increase by 200-1500% in nutrients such as phosphate and nitrogen in river discharges;

· The loss of up to 70-80% of wetlands in most of the major river catchments adjacent to the Reef; and

· Depleted fish stocks in localised areas.

As a result, the Great Barrier Reef is now under pressure – from fishing, farming, coastal development, land-based pollution and simply from overuse. Several key species are having difficulty adapting to these changing conditions and are now rare or threatened. These trends are worrying indications of what may happen to other species and habitats of the Great Barrier Reef.

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 carry electronic devices that reduce the amount of fish and other species they catch but don’t want (known as by-catch), and that prevent them from catching turtles in their nets (Turtle Excluder Devices, or TEDS);

· All boats in the commercial prawn fleet are 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 tourism goes straight back into research to better understand and protect the Great Barrier Reef;

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

· Agricultural ‘Codes of Best Practice’ have been created to address environmental issues associated with 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;

· New management measures for protecting particular groups of species have been introduced for the whole of the Great Barrier Reef, including 16 dugong protection areas, and comprehensive plans for whales, dolphin and turtles.

· Once implemented, the Representative Areas Program will protect areas of the Great Barrier Reef that ‘represent’ different habitats and communities of animals and plants.

Reefs at Risk – Activity Ideas

Tuning in

An overview of the Great Barrier Reef

Ask students to develop a concept map describing the Great Barrier Reef – its size, what it comprises, its biodiversity, its values, and its uses. Share with students some facts about the Great Barrier Reef Marine Park and World Heritage Area. It:

· Is over 348 000km2;

· Is about 2300km long;

· Has more than 2900 reefs;

· Has at least 940 islands; and

· Mainly comprises water and lagoons. 

Refer to atlases, reference books and websites for support material. See also: http://www.reefed.edu/explorer for information and images about the wildlife, geography and maps to support students’ learning.

Understanding terms

As a class identify and define terms or key words about which students are uncertain. Once defined, ask the students to explain the meanings of the terms to others. Using the image collection available on the GBRMPA Web-site: http://www.gbrmpa.gov.au/isg/library/image_service.html, have students locate photographs that illustrate the relevant term.
Preparing to find out

Setting the task

The group task for the class is to prepare either a multi-media presentation, a report or a brochure which conveys detailed information about the:

· Characteristics;

· Distribution;

· Biodiversity;

· Current use;

· Threats, risks and issues affecting the Great Barrier Reef;

· Future uses;

· Management of the Great Barrier Reef;

· Impact that human activity is having on the Great Barrier Reef; and

· Ecologically sustainable management.

Display these materials 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 should work in groups to prepare for their investigation. 

Identifying and exploring the issues

Help students find information using one or more of the following activities:

· Develop a futures wheel and/or concept map to unearth topics and threats associated with the Great Barrier Reef;

· Brainstorm threats to the Great Barrier Reef;

· Determine sources of information for students:

· Express ideas, with a teacher playing the role of “devil’s advocate”;

· Take class polls on problems and threats to expose a range of views and possible starting points, such as overfishing, coastal development, increased shipping or global warming;

· Search the local papers and media for information about threats and issues affecting the Great Barrier Reef. Find out how these issues are being handled currently and how they might be managed better; and 

· Use Edward De-Bono’s six-hat thinking techniques to examine the issues, risks and threats from a range of perspectives.

Framing questions and actions

Encourage the students to refine their questions and clarify how their investigations will be conducted. For example:

· Individually or in groups, formulate possible lines of inquiry into threats and issues affecting the Great Barrier Reef. Test these against the reaction of other class members;

· List the threats and/or issues and categorise them as either human or non-human; and

· Prepare a table to collate information relating to the project. Include the names of those responsible for the project and detail where they will seek the information and how it will be gathered.

Finding out

Collecting information

Valuable information can be gathered by many means and students could be encouraged to:

· Conduct interviews with staff from the Great Barrier Reef Marine Park Authority. Contact people via email at info@gbrmpa.gov.au;

· Identify and interview people known to be involved in issues that affect the Reef, such as fishing or tourism;

· Compare issues and threats facing the Great Barrier Reef with those affecting other environments, both nationally and globally (e.g. rain forests);

· Cultivate contacts in the broader community for relevant information about risks, threats and/or issues affecting the Great Barrier Reef;

· Write or fax letters to groups involved with the Great Barrier Reef. They may be industry groups, government agencies, research institutions and/or organisations concerned about the conservation of the Reef;

· Plan a visit to the education team at your local Marine Discovery Centre and/or public aquaria; and

· Visit Reef HQ in Townsville to find out about threats and issues affecting the Great Barrier Reef World Heritage Area and how they are being managed.

Sorting out

Interpreting the information

Encourage students to:

· Graph or tabulate the findings from their investigations;

· Consider the motives of the author(s) of the information;

· Apply De Bono’s six-hat thinking to determine the orientation of statements found;

· Check one person’s interpretation against another;

· Search for inconsistencies;

· Evaluate information which presents contrasting opinions;

· Make judgements about how to deal with conflicting information;
· Rearrange the information to reflect new patterns;

· Determine the features needed in any technology that might be used on the Reef;

· Examine the appropriateness of current management practises for the Reef such as for fishing, boating, anchoring, mooring or tourism. Information is available from the State of the Reef Online at http://www.gbrmpa.gov.au;

· Identify the key functional, aesthetic, political and environmental features of recreational and commercial practices currently undertaken on the Reef; and

· Investigate how user activities, management practices and/or technology impact on the Great Barrier Reef and explain their significance, if any, at a local and/or global level.

Making connections

Making conclusions from the information

Once the investigations have been completed, and any additional information has been evaluated, students could:

· Write a series of generalisations about the reef, based on the information analysed;

· Initiate a question and answer session to discuss conclusions with other classes;

· Investigate the economic, environmental and social costs and benefits of various threats, issues and solutions proposed;

· Consider the consequences of different responses to the conclusions arrived at; and/or

· Present the worst and best case scenarios in a persuasive argument.

Taking action

Acting on the information

Once the information has been collated and discussed, students might undertake the following activities:

· Develop an action plan using flowcharts, consequence charts, timelines and visual tools to support understanding of how to protect the Great Barrier Reef;

· Generate detailed reports, multi-media presentations, or brochures outlining findings and solutions to the threats, issues and management practices;

· Mount a display inviting others’ viewpoints and ideas;

· Consider taking economic action by purchasing certain goods or services that have the least impact on the natural environment; and

· Write letters to editors of newspapers expressing views on the threats facing the Great Barrier Reef.

Reflection on outcomes

Encourage students to:

· Check to see if they answered their original investigation questions;

· Discuss the main obstacles and opportunities in obtaining information about the threats, risks, issues and management practices affecting the Great Barrier Reef;

· Write an account of the investigation or develop a flowchart identifying strengths and weaknesses, opportunities and threats of the strategies used by Government to protect and manage the Great Barrier Reef; and

· Reflect on whether the investigation has changed students’ individual attitudes to the Great Barrier Reef and the pressure it faces.

After reflection, stimulate group discussions to identify and deal with unresolved questions, and to initiate future investigations.
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Web-sites

· Great Barrier Reef Marine Park Authority


" 

http://www.gbrmpa.gov.au
· 
ReefED

http://www.reefed.edu.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
