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I n t ro d u c t i o n
In this unit, students complete activities that
involve them in conducting investigations
similar to those that geologists may carry out
during their experiments and research.

B a c k g ro u n d

Geology – Science of the Earth, its origin,
composition, structure and history. It is
divided into several branches:

Mineralogy – the minerals of the Earth

Petrology – rocks

Stratigraphy – the deposition of successive
beds of sedimentary rocks

Paleontology – the study of fossils

Tectonics – the deformation and movement
of the Earth’s crust.

Igneous Rocks form from molten material
deep in the Earth's surface. The size of the
crystals indicate the way it cooled. For
example, in basalt, the crystals cannot be
seen, indicating that it was cooled quickly.

Sedimentary Rocks are formed by deposits
laid down by wind and water, ice or gravity.
This common rock often appears grainy, as it
is made up of particles and cement bound
together.

Metamorphic Rocks result from changes to
temperature and pressure in the environment
of sedimentary or igneous rock. 

E A RTH AND BEYOND

How do mining companies

know where to dig for

minerals?

R i c h a rd Da i n t ree was a member of the Geological Society 
of Victoria, 1854-56, as a field surve yo r. He moved to
Queensland in 1864, became the first Gove r n m e n t

Geologist of No rthern Queensland 1868-70, and was Qu e e n s l a n d’s Agent
General in London from 1868-70. His knowledge led to the opening of many

Queensland gold fields. An accomplished photographer, he introduced photography 
into geological work. The Da i n t ree River and Da i n t ree Rainforest in No rth Queensland 
are named after him.

Richa rd 
D a intre e
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Investigation One
Prospe c ting for Gold

To simulate the process that geologists use to
map the rock strata. 

• Distribute two layer/marbled cup cakes
and straws to students working in pairs.
Place two gold cake decorating spheres
into the cake; these represent ‘gold’. Also
hide areas of chocolate sprinkles and
‘hundreds and thousands’ inside a cut in
the cakes.

• Using an overhead projector transparency,
photocopy a simulated surveying grid.
Students lay the grid over their cake and
note where they are inserting their straw. 

• Students simultaneously roll the straws
between fingers and push them into the
cakes. Remove the straws and blow gently
to extract the ‘cores'. Plot the coloured
layers on a cross section to reveal the
internal layering of the cup cake. Students
discuss the process of taking a core sample
and relate it to estimating what might be
under the ground. They construct
drawings to describe what they think it is
like under the ground.

Investigation Tw o
Rock Re se a rch

Gather a selection of three basic rock types.
Igneous Rocks (such as basalt and granite)
Sedimentary Rocks (such as limestone,
sandstone and mudstone)
Metamorphic Rocks (such as marble, slate,
gneiss and schists). 

Students classify the rocks into three groups.
They may use colour texture etc. Introduce
the three basic rock types and classify
according to these criteria. Discuss the criteria
that can be used to identify rocks.

• The presence of bubbles in igneous rocks
• Layers
• Fossils
• Grains of sedimentary rocks rather than

crystals of igneous rocks.
• Properties and how this relates to how

they are used.

Investigation Thre e
Wind Eros ion

You will need
A box with its top and one side  

removed
Sand 
Water
Plastic counters
Pebbles

Form a pile of sand in the centre of the box
bottom.

Blow lightly over the sand from the open side
of the box. Keep others away so no one gets
sand in their eyes.

What happens? Record your results.

Reform your sand pile and choose from the
materials (water, plastic counters, pebbles) to
try and prevent the sand from moving.

Use the materials anyway you wish.

Blow again and record your observations. 

Questions

➤ What happened to the sand as you blew?

➤ Could you make the whole pile move if 
you blew long enough?

➤ What materials did you choose to add to 
your reformed piles and why did you 
choose these materials?

➤ What was the effect after you added these
materials and blew?

➤ Can you think of any examples of wind 
erosion in nature?

How do mining companies know where to dig for minerals?

✺
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Investigation Four
Say no to eros ion

Build a mountain that you believe will best
hold up to a watering can full of water being
poured over the structure. 

You can choose to build your mountain from:
• rocks and a small amount of sand, 
• soil, 
• a combination of sand, soil, rocks. 

You must devise a building plan writing
down what your mountain consists of and
why you think this is the best structure to
withstand the water. 

Predict what will happen to each of the
different types of mountains.

Build your mountain, and have the teacher
empty a watering can of water onto them. 

Record the results and explain why you 
think such an outcome occurred. Suggest
improvements to your structure and explain
why you think such improvements will be
beneficial. 

Investigation Five
To the core

You will need
Clay or playdoh in several colours 
A container in which to put the layers 

(margarine) 
Plastic straws
Trimming knife
Large piece of paper
Coarse spices.

Using playdoh or clay of several different
colours, make a series of different coloured
layers. 

Within some of the layers, mix small spices
such as coarse ground pepper or dried parsley
to simulate fossils found in different types of
rocks. 

Have some layers not cover the entire
container.

Fold or indent as 
needed to represent 
mountains, valleys etc.

Take a core sample by pushing the straw into
the layers. By cutting away the straw with the
trimming knife, examine and represent on
paper what you have found. 

Explain the formations that you have found.

Investigation Six
How the Earth was forme d

Teacher Demonstration
This demonstration is a simple illustration of
how scientists believe the earth's land masses
were formed. The boiling wax and water
represent the earth in its molten form. 

You will need
Hot plate
Small pan
Water
Wax (from candles is okay)

Procedure 
Boil water and about 60g of wax in the pan.
When the wax is completely melted explain
to the class that this is what the Earth was
like about five billion years ago. 

Put the pan in a safe place and allow the
students to observe it as it cools. What
happens? (As it cools and hardens, the wax
floats to the top.) Tell the children that the
hardened wax represents the earth's crust. 

Follow-Up Discussion 
Scientists theorise that as the planet cooled,
the less dense rock floated to the top and
hardened, forming the Earth’s crust. The
inner parts of the Earth, the mantle and 
core are liquid, as is the water in this
demonstration.

How do mining companies know where to dig for minerals?
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Review Activit ies

WORDSEARCH

Find these words about Richard Daintree in the Wordsearch:

ACCOMPLISHED PHOTOGRAPHY AGENT FIRST
RICHARD DAINTREE NAME CALL
TIMES QUEENSLAND ALL INTO
SURVEYOR OPENING RIVER TESTS
INTRODUCED DEVELOP RAIN FOREST
LONDON GEOLOGICAL KNOWLEDGE

Key Learning Are a s

SOSE Find out about the gold rush period in Queensland. How did it start?
Investigate the life of Richard Daintree.
Mark the Daintree River on a map of Queensland. 
Mark the nearest cities and towns.
Find out about the Daintree Rainforest today.

How do mining companies know where to dig for minerals?

P H O T O G R A P H Y A

G O V E R N M E N T K C

E L F S A G E N T R N C

O O O T I M E S I I O O

L N R S N A M E N V W M

O D E V E L O P T E L P

G O S U R V E Y O R E L

I N T R O D U C E D D I

C A L L O P E N I N G S

A L L D A I N T R E E H

L Q U E E N S L A N D E

F I R S T R I C H A R D
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