“Exploring Reef Biodiversity” Ideas for Science
Activities linked to grade levels 3– 10

The Great Barrier Reef can be described as an undersea wilderness filled with amazing creatures and plants.  Talk about what anyone exploring the reef and its surrounding area might see. (3 - 7)

Using the enclosed graphic, identify and draw:

· Plant-like creatures

· Jelly-like animals

· Hard-shelled creatures

· Crusty creatures

· Animals with fins

· Spiky animals.

Introduce students to these animal groups (phyla) and their distinguishing features. (3 - 5)

Talk about how these animals protect themselves, find food, and rely on coral reefs for their livelihoods. (3 - 5)

Creatures in and around reefs live and depend upon the coral reefs and islands that make up the Great Barrier Reef.  Using the enclosed graphic and table of names, identify a range of coral, fish, molluscs, crustaceans, sponges, sharks, echinoderms, cnidarians, reptiles, and mammals. (6 - 10)

Discuss how, and of what, coral reefs are made.  Use a dictionary to find the meaning of ‘ecosystem’ and name seven different organisms that live in a coral reef ecosystem. (5 - 8)

A coral reef ecosystem also includes plants.  Name a range of plants e.g. seaweeds, sea grasses, microscopic algae, plankton. (5 - 8)

Draw, colour, and label some members of a coral reef ecosystem. (4 - 6)

Discuss the idea that biodiversity includes:

· All environments,

· All species, and

· All genes within life forms.

View the enclosed graphic, read the table of animal names and discuss the biodiversity of:

· Mammals

· Reptiles

· Fish

· Echinoderms

· Crustaceans

· Annelids

· Molluscs

· Cnidarians. (6 - 10)

Find an organism that lives in the Great Barrier Reef Marine Park and examine all of the things it depends on to survive.  Create a web map to show the key features. (5 - 8)

All species within the Great Barrier Reef Marine Park occupy a habitat that enables them to find food and protection.  Consider the different habitats within a reef ecosystem.  Discuss why different species are found in different habitats.  What special features do species have that help them survive in their habitat? (5 - 8)

Collect data on a variety of species.  Develop a retrieval chart and choose 3 animals to find out about:

· The headings might include, for example:
Name of animal

Type of habitat it occupies

Appearance (colour, shape, size, etc)

Special characteristics

Food

Mode of locomotion

Mode of reproduction

Threats to its survival

Mode of defense. (6 - 10)

Using the statistics of the ‘Ideas for Math’ page, explore the components of a reef ecosystem.  Consider the following:

· Which types of animals and plants are present on the Great Barrier Reef?

· How abundant are they?

· Where do they occur?

· Is this the only area in which they live?

· What is their relationship to other reef dwellers? E.g. food web. (7 - 10)

Look for interrelationships between parts of the ecosystem.  Consider questions such as:

· How do the animals meet their survival needs?

· Is there competition for food and space?

· What changes might occur daily, seasonally, long term or cyclically that could affect the species? (6 - 10)

Consider what problems organisms might face living in a reef ecosystem. (6 - 10)

Look for symptoms, causes, and possible solutions, to various ecological challenges or environmental issues. (6 - 10)

Consider the ways humans use the reef ecosystem and their effect on reef animals. (6 - 10)

All organisms need a supply of energy and nutrients (sunlight, carbon, oxygen, nitrogen, hydrogen, for example).  However, there are marked differences in the ways that animals and plants obtain their nutrients and energy.  Classify reef creatures by the way they obtain their food and energy e.g. producers, consumers, and decomposers. (7 - 10)

Consumers eat other organisms, and several types exist, including:

· Herbivores – animals that eat plants

· Carnivores – animals that eat other animals

· Omnivores – animals that eat both plants and animals

· Piscivores – animals that eat fish

· Planktivores – animals that eat plankton.

Illustrate examples of the relationships between these different types of consumers

and the foods they eat. (5 - 10)

Select a range of organisms and construct food webs linking as many species as possible.  Be sure to include primary producers and decomposers. (6 - 10)

Visit Reef HQ, make observations, and follow the feeding relationships of a number of animal species. (7 - 10)

Consult resources on reef animals. Find out what they eat and what eats them. (5 - 10)

Toxic chemicals, such as pesticides, can accumulate in animals at the top of the food web.  Discuss the use of pesticides on land and how they could contaminate the ocean where reef animals live.  Use real-life examples. (7 - 10)

Either visit or imagine you are visiting the Great Barrier Reef and think about what it might be like:

· Tomorrow

· At different seasons of the year

· In 10 years time

· In 100 years time

· In 10,000 years time. (7 - 10)

Food webs

Activities linked to grade levels 6 - 8

Having explored the Great Barrier Reef, ask students to list or draw things they found in the area. Sort them into living and non-living. (6 – 8)

Using prepared cards illustrating a range of species found at the Great Barrier Reef, focus on the interdependence of living things. Each card represents one species. On the back of each card, provide information on what the organism eats, and what eats it. Give one to each student (students can prepare their own cards from a list of species). Nominate one student to be the Sun. Give that student a ball of wool or string. (6 – 8)

Students identify one plant species that gets energy directly from the Sun. The ball is passed first to that student and then to one that holds the card of a small herbivore.  From there, the ball is passed to a student holding the card illustrating a species that eats the herbivore, and so on until it reaches the end of the food chain (a top predator). Repeat the process always starting from the Sun. Each series of connections from the Sun to a top predator is an example of a food chain. Continue making food chains until each student is holding the string (or wool) at least once. The matrix of connections made by the string is an example of a food web. (6 – 8)

Oil spills

Activities linked to grade levels 5 - 8

Read Oil Spill by T. Oktober and discuss the impact on the Great Barrier Reef environment. As a class, make an oil spill in the classroom by first creating a beach scene in a sand tray. Add a small amount of coloured cooking oil to the water. Make waves using a hair dyer to assist the oil to spread. Students observe what happens to the oil. Or as an alternative, locate a handful of chicken feathers. Place in a glass jar and add sump oil. When thoroughly soaked, share a feather with students and ask them to clean it. Students suggest ways to clean up the oil. Investigate the effectiveness of different household detergents. Think about what detergents might do to sea birds that need natural oil in their feathers to float and swim (5 – 8)

Discuss the possible effects of oil spills on the marine environment and the environment’s ability to recover from an oil spill.  Talk with students about all the different kinds of oil that can end up in our waterways and oceans through accidental spills, illegal dumping or from being washed from road surfaces. (5 – 8)

Ask students to draw two beach scenes, before and after the spill. Ask students to explain the impact of oil on living and non-living elements of the coastal zone. (5 – 8)

Impacts on food webs

Activities linked to grade levels 6 - 10

Other forms of pollution

Talk with students about other forms of water pollution that can affect rivers, lakes, coastal areas and the Great Barrier Reef. (6 – 10)

Common ones include:

· E.coli (Escherichia coli)

These bacteria or micro – organisms are present in water due to animal wastes washing into the stormwater system.

· Toxic chemicals

Many chemicals used in industry are poisonous to wildlife and humans. Even in small quantities some toxic chemicals may result in serious water pollution.

· Oil

All kinds of oil end up in our waterways and oceans through accidental spills, illegal dumping or being washed from road surfaces.

· Plastics

Plastic bags and other plastic items can have a deadly effect on marine life. A great deal of this plastic pollution finds its way into the sea through stormwater drains.

One way to demonstrate the impacts of various activities on the Great Barrier Reef is to create another food web using students and a ball of string. This time include seawater, the mud, the beach and the tides as well as the sun and animals and plants.   

Take one or more possible events that might impact on the area and apply it to the food web. For example, an oil spill at sea could affect water quality, which in turn could have an impact on marine plants and animals. (6 – 10)

Note: Oil initially floats on the surface and usually impacts only on those things that it touches, such as swimming birds or those coastlines where it can be carried ashore by tides and winds. Some coastlines are more vulnerable to oil damage than others. For example, wind and rebounding waves may keep a slick away from a cliff face or steeply sloping rocky shore, whereas oil may drift easily onto a sandy beach or mudflats. A badly planned clean-up operation can add significantly to damage caused by the initial spill. For example, steam-cleaning rocks to remove the oil may kill animals such as limpets and chitons that live on them, despite the animals having survived the impact of initial oiling. Cleaning up oil spills has to be planned very carefully to avoid creating a worse situation for wildlife.

Have the students directly affected by the oil in the sea squat down and gently pull on their string(s) so those that are connected to them feel the tension. Discuss what might happen to the food web as a result of the oil spill. (6 – 10)

Repeat the activity using different scenarios such as:

· Four-wheel drive vehicles moving over the beach

· The dumping of rubbish, including toxic waste

· The spraying of crops with insecticide

· Over-fishing of baramundi and coral trout in an area

· Catching undersized fish

or

· Some other scenario suggested by the students.

Contribution coral reef and coastal zones make to biological diversity

Activities linked to grade levels 6 - 10

Talk with students about biodiversity being the variety of species, populations, habitats and ecosystems. Explain how it works on three levels: genetic diversity, species diversity and ecosystem diversity. Explore why biodiversity is so important. (6 – 10)

As a class discuss the benefits of global diversity. (6 – 10)

