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Rocks and Minerals
WHAT’S IN THE BOX?
Rock and Mineral sample collection
Fossil collection
Hand lens, nail, streak plate, guide

Use the items provided to learn
about rocks and minerals.
• Please treat all items with a great deal
of care.
• Please return the box with all
equipment packed as you found it.
• Report any missing or damaged items
to the staff.
PLEASE NOTE: Handle and test
samples with care to allow other users
to share the experience.

www.childrensdiscovery.org.au
www.randwick.nsw.gov.au/library

SPARK!
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What is the Earth
made of?
At the centre of the Earth is a very hot
region called the core. The inner core
is solid iron. Around this is the outer
core, a swirling mixture of liquid iron
and nickel that makes the Earth a giant
magnet.
The next layer is called the mantle, and
above that is the crust. Both the thick
mantle and the thin crust consist mainly
of solid rock.

• Find out about the plants that formed
coal, including how long ago they
lived. We know about them because
fossil plants can be seen in some
samples of coal.
• Use the hand lens to study the
granite specimen. Draw and colour
part of the specimen and label the
minerals.
Pure crystalline minerals can also be
found in the Earth’s crust. Each crystal
has a neatly ordered structure. When
scientists analyse a mineral, they work
out what atoms it is made from and
how those atoms are arranged to form
crystals.
• FIND images of ‘natural mineral
crystals’ and comment on the range
of shapes and colours found in these
beautiful components of the Earth.

Coal is a rock made mainly of carbon
from plants that lived millions of years
ago. All other rocks are mixtures of
minerals. For instance, granite contains
crystals of pink or white feldspar, grey
quartz and black mica.

2

Rocks and Minerals

How can we identify
minerals?

A harder material scratches a softer
one. A simple hardness test can help
identify minerals.

We can identify minerals by their
colour, hardness, crystal shape and a
few other properties.

• Separate the minerals into three
groups: those you can scratch with
your fingernail (the softest ones);
those you can’t scratch with your
fingernail but can scratch with an iron
nail (medium hardness); and those
you can’t scratch with an iron nail
(the hardest ones).

Some have a distinctive colour, but
others are tricky because their colours
depend on which metals are present in
tiny quantities (trace elements).
• Try to identify the minerals in the kit
by their colour.
Some minerals leave a coloured streak
when dragged across a hard surface.
This action breaks off tiny crystals
whose colour is less influenced by the
presence of trace elements.
• Observe the streak for the minerals
you couldn’t identify by colour.

• Combine the results of the colour,
streak and hardness tests to identify
the minerals.
If you would like to see an amazing
selection of minerals, visit the Albert
Chapman Collection at the Australian
Museum in Sydney.
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What treasures does
the Earth hold?
We treasure some minerals, called
gemstones, for their beauty. We also
treasure gold, which is found in the crust
as pure metal. Other metals occur in
minerals (or mixtures of minerals) called
ores, and we mine and process them to
extract their treasure.
Some minerals are essential for
agriculture (as fertilisers), and others for
manufacturing glass, ceramics, cement
and many other products.
• If a relative or friend has a collection
of jewellery, ask to look at it with
them. What mineral treasures can
you find? Observe gemstones in
sunshine and record which ones
sparkle.
We use certain rocks, including
granite and marble, for building or
sculpting.
We use coal as a fuel. When it burns,
the solar energy captured by ancient
plants is released as heat.
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Coal is made up mainly of carbon, which
combines with oxygen from the air
(forming carbon dioxide) when we burn
it. We also use coal to free some metals
from their ores. For example, carbon
reacts with iron oxide to form metallic
iron and carbon dioxide.
Oil and natural gas are also found in
the Earth’s crust. They are used as fuels
and for making many products, including
plastics.
• Look around you. What useful or
decorative items made from ‘treasures
of the Earth’ can you see? Make a list
of items made from ‘treasures’ that
you use every day.

Opal is a gemstone made up of
tiny balls of silicon dioxide.
Opalised fossils, formed when
bones were replaced by silicon
dioxide over millions of years,
are scientific treasures.
Eric the Pliosaur, a reptile that
lived in the sea 110 million years
ago, is a famous fossil that was
dug up in pieces by opal miners.
Dr Paul Willis put together this
very difficult 2000-piece 3D
jigsaw puzzle. He described
finding opalised fish bones
in Eric’s stomach (remains of
its last meal) as a ‘magical
experience’.

How do minerals form?

As most elements are very rare, why are
there thousands of different minerals?
And why are there rich ore deposits in
places like Broken Hill?

Crystals grow from a liquid that contains
many atoms (high concentrations) of
certain elements. For instance, crystals
of common salt form when a hot solution Two factors help answer these
rich in sodium and chlorine atoms cools questions: the composition of the
mantle varies from place to place; and
or evaporates.
sometimes a small region of the solid
• Ask an adult to dissolve as much
mantle melts to form magma, which then
salt as possible in boiling water. After
squeezes up through the crust. Common
waiting for the solution to cool, spoon
minerals such as quartz, feldspar and
some of it onto a cold plate and pour
mica form from the magma as it loses
most of it into a jar. Hang a piece of
heat to surrounding rocks.
string in the solution – this provides
The loss of common elements increases
a rough surface for crystals to start
the concentration of rare elements in the
growing on. What difference do you
observe between the crystals that form remaining liquid. These elements form
quickly on the cold plate and those that crystals of rare minerals, each at a particular
form slowly on the string? Measure and temperature and pressure.
draw some of each.

Minerals are often found
together, like these red
rhodonite and silvery galena
crystals from Broken Hill.
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How do rocks form?
The mantle and crust are constantly
changing today, just as they have
changed over millions of years.
Think of erupting volcanoes, disrupting
earthquakes, grinding glaciers,
crashing waves, eroding rivers, sandblasting winds, invading roots, and the
effects of heat and pressure.
Huge forces push rocks up or down,
and erosion reveals buried rocks.
Igneous rocks (the most common type)
have their origins deep in the mantle,
where heat and pressure melt some of
the huge mass of solid rock, forming
magma. Some magma rises through
the mantle and crust. If it does not reach
the surface, it cools very slowly and its
minerals form large crystals. If it cools
at or very near the surface, the cooling
is rapid and the minerals form small
crystals. This explains why granite and
basalt are so different.
Magma thrown out of a volcano is called
lava. If there is a lot of gas trapped in
lava, the very light rock that forms when
it cools is called pumice. Another type
of volcanic rock is obsidian, which
looks like glass because its crystals are
microscopic.
• Use the hand lens to examine and
compare the specimens of granite,
basalt, pumice and obsidian. Draw
them and record the differences you
observe between these igneous
rocks.
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Sedimentary rocks form when particles
from older rocks settle in one area over
a long period. The weight of the upper
layers compresses the lower layers to
form mudstone (from fine particles),
sandstone (from coarse particles), or
conglomerate (from pebbles mixed with
small particles). Limestone is formed
from the shells of marine animals.
• Examine and describe the
sedimentary rock specimens.
• Place a few small shells in a plastic
bottle, cover with white vinegar, and
stretch a balloon over the top of
the bottle. Observe what happens.
Place a little of the solution on a dark
surface and leave overnight. Vinegar
reacts with shells in the same way
that rainwater reacts with limestone
to form caves: acid dissolves calcium
carbonate, giving off carbon dioxide;
water evaporates, leaving white
crystals and slowly building stalactites
and stalagmites.

Metamorphic rocks can form from
igneous or sedimentary rocks when
they are carried underground by the
movement of the huge tectonic plates
that make up the crust. (The movement
of these plates also causes earthquakes,
creates mountain ranges and deep ocean
trenches, and changes the shapes and
positions of continents.)  
When rocks are forced deep
underground, heat and pressure change
their basic structure. Some metamorphic
rocks form when hot magma squeezes
up through igneous or sedimentary
rocks, heating the region around it.
Two examples of these processes are
granite becoming gneiss and limestone
becoming marble.
• Examine the metamorphic
rock specimens and record your
observations.
• Go for a walk in your local area and
note what rocks you see.

Try to identify them (if the weather has
made a rock’s surface dull and grey,
look for areas where the weathered
surface has broken away). Draw the
rocks, take photos and make notes
about where they are, how weathered
they look, and whatever else interests
you about them. On a sunny day,
note which rocks sparkle as mineral
particles reflect light – and note the
same effect in concrete.
•	Visit Martin Place and Macquarie
Street in Sydney, look at the old stone
buildings and go inside if they’re open.
Don’t miss the marble mosaic map on
the floor of the Mitchell Library foyer
(which faces the Botanic Gardens).
•	Visit the limestone caves at
Abercombie, Jenolan, Wee Jasper,
Wellington, Wombeyan or Yarrongobilly
to see how water shapes limestone
into amazing formations.

Map of the tectonic plates
that make up the Earth’s crust.

Volcanoes can form when
tectonic plates collide.
‘Tectonic’ means ‘building’,
as in ‘building mountains’.
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How do fossils form?

• Imagine digging up a dinosaur fossil,
using delicate tools and taking great
Fossils form when plants or animals
care, drawing each bone or tooth
are buried in sediment that then
and noting exactly where you found
changes into rock. As water containing
it. Draw a sketch of yourself as a
dissolved minerals seeps through the
palaeontologist working at a dig site.
sediment, minerals crystallise and
• Find photos of fossils and learn more
replace parts of the plants or animals.
about them. If you visit the Australian
Studying fossils can tell us a lot about
Museum, make sure you see Eric the
creatures that lived millions of years
Pliosaur in the dinosaur gallery.
ago. Fossils of creatures that lived
within the past few thousand years are
still forming today.
Amber is fossilised tree resin. It
preserves the bodies of insects and
other small creatures. Computed
tomography (CT scanning), an X-ray
technique that doctors use to look
inside our bodies, is used by scientists
to reveal tiny details of these captured
creatures.
• Find some CT scans of amber and
note how clear they are.
• Can you find a tree with colourful resin
dripping slowly from a scar? Imagine an
insect being caught in sticky resin just
like that – and becoming famous millions
of years later as a specimen frozen in
clear yellow amber and cut into slices
(virtually) by a CT scanner.
We only know about dinosaurs from
their fossils. As well as bones, the
teeth and claws are often preserved.
Scientists have also discovered some
with fossilised skin, muscles, organs –
and food.

• Learn more about opalised fossils,
and see photos of some great
specimens, on the Australian Opal
Centre’s website.
Scientists have learnt a lot about the
evolution of the Earth, and of living
things, by observing, collecting,
measuring, asking questions and
creating hypotheses about fossils. They
have only scratched the surface of the
fossil record, which stores fascinating
information in layer after layer of
sedimentary rock. There are many
more magical experiences in store for
future fossil hunters with enquiring
minds and a thoughtful, patient
approach.

For assistance, further information or general feedback,
please send an email to spark@childrensdiscovery.org.au

