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Duration
One 50-minute session

Materials
· Student worksheet

· Pencil

· Panel 6 from the Volcano Dreaming series (also available on the Volcano Dreaming website http://volcanodreaming.com.au/panels5-8.html)
· Seven balls of wool

· Labels SET 1 (make sufficient labels for each student to be allocated one – there can be multiples of each label):

· Bandicoot

· Wallaby

· Grass

· Dung

· Native dung beetle

· Bird

· Soil nutrients

· Labels SET 2 (make sufficient labels for each student to be allocated one – there can be multiples of each label):

· Cow 

· Grass

· Dung

· Introduced dung beetle

· Fly

· Soil nutrients

· People

Activity
This activity complements panel 6 of the Volcano Dreaming series.  This activity focuses on dung beetles and their importance in the ecology of grasslands in the Volcanic Plains.  Explore how the beetle may benefit grasslands.  What is the role of dung beetles in a grassland?  How do dung beetles improve the environment?  There are many species of dung beetles native to Australia.  Why were introduced dung beetles brought into Australia?

Carrying out the activity
1. Students examine panel 6, and in particular read about dung beetles.  How do dung beetles benefit the grassland ecosystem?

2. Pass out the labels from SET ONE at random, one for each student.  Ask all of those students whose labels are the same to join together in a group.

3. Ask students to think about how they (as described by their label) are affected by dung beetles and what links they have with other (differently labelled groups) in the room.  There are many different relationships that the students may identify, some of which may be:

· wallaby drops dung > native dung beetle buries the dung > nutrients are put back into the soil 

· nutrients in the soil > allows grasses to grow > bandicoots eat the grass 

· bandicoot drops dung > native dung beetle buries the dung > birds prey on the dung beetle

4. Ask each group of students to stand in a different place in the room.  All the ‘dung beetles’ will be together, but in a different place from the ‘bandicoots’.  Ask each group to demonstrate their relationships (identified in step 3) by holding onto their ball on wool and walking to the next group in the relationship.  As they get to the new group one of their group stays behind to keep hold of the wool and explain the relationship to the class.  

5. Ask each group to do this until a very woolly web has been formed.  When all the groups have had a turn, ask the students to remain sitting where they are to discuss the different types of relationships.  In doing so, discuss the positive effects that dung beetles have in a grassland ecosystem.  

6. Explain that due to an abundance of dung from cattle, in the mid 1960’s the CSIRO brought in many introduced species of dung beetles from Europe and Africa.  Repeat steps 2-5 with SET 2, which includes introduced dung beetles and cattle.  This set gets students to think about why new species of dung beetles were introduced to Australia.  The following is a suggested relationship:

· cattle eats grass > cattle drops dung > dung attracts flies > flies irritate people > introduced dung beetles bury the dung

7. Students discuss their findings and complete the conclusion questions.

8. Extension: Anticipate what could have happened if the CSIRO did not introduce exotic dung beetles.  

Student activity
Dung beetles are vital in the grassland ecosystem.  

1. Explain the role of dung beetles in a grassland ecosystem.

Dung beetles feed and breed in dung.  They dig holes and tunnels to feed, lay eggs and raise their larvae.  They take dung into the holes and bring out sub-soil.  This mixes the dung with the soil and return nutrients to the soil, which provides more nutrients for plants, aerates the soil and makes looser soil.  

2. Draw a picture showing the role of dung beetles.






3. Show two relationships between dung beetles and the grassland ecosystem.

Students will show various relationships.  The following are a few examples.

· wallaby drops dung > dung beetle buries the dung > nutrients are put back into the soil 

· nutrients in the soil > allows grasses to grow > bandicoots eat the grass 

· bandicoot drops dung > dung beetle buries the dung > birds prey on the dung beetle

4. What was the difference between the first set of relationships (SET 1) and the second (SET 2)?  

SET 1 included the native dung beetles and show the relationships between native animals, dung and dung beetles.  SET 2 is different, as it shows the relationships between cattle, dung and introduced dung beetles.

Due to the abundance of cattle dung in Australia, the CSIRO ran a program from the mid-1960’s to the mid-1980’s to introduce dung beetles.  This was an international scientific research and biological control project.  By 1984, 43 species of introduced species were released although it was found that 20 of these failed.  The program ceased in the mid-1980’s, due to lack of funding. 

5. A biological control is a method of controlling pests using other living organisms.  Evaluate the benefits of introducing biological controls, such as the dung beetle in Australia?

New species of dung beetles were introduced to Australia to deal with the accumulating cattle dung as the native dung beetles could not cope with large, wet dung of introduced cattle.  

Conclusion

6. Explain the effect the absence of dung beetles would have on grasslands. 

If there were no dung beetles there would be a build up of waste from the animals.  There would also be less recycling of nutrients, which means less nutrients in the soil.
7. Evaluate the benefits of introducing dung beetles to Australia?

The benefits of introducing dung beetles to Australia, includes less pollution of pastures, less nutrient run-off, more efficient nutrient recycling and improved habitat and food supply for earthworms. 
NATIVE AND INTRODUCED 


DUNG BEETLES





Target audience: Years 4 - 7





Objectives: 


Investigate the importance of dung beetles in grassland ecosystems.





Teacher Notes 6





Volcano Dreaming Resources





Dung





Tunnels dug by the dung beetles
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