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Rocking Geology
INTRODUCTION:

This booklet provides an introduction to the science of geology through activity work.  It also provides a number of opportunities to investigate problems so that you can apply some of the ideas you have learned about the processes of science.
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Related Vocabulary

Earth & Beyond
Module One

The following words and terms are related to the Science Strand “Earth & Beyond”.  An understanding of the meaning and correct use of these words would assist your communication skills and comprehension in this field of Science.

The following words and terms are used in the study of Rocking Geology.

Acidic

Analysis

Anticline

Asbestos

Assay

Basalt

Bauxite

Carbonate

Carbon dating

Caves

Cemented

Classification

Clay

Conglomerate

Continent

Core

Crust

Crystals

Dissolving

Dolerite

Drift

Earth

Earthquake

Epicentre

Erosion

Eruption

Exploration

Fault

Feldspar

Focus

Folding

Fossils

Galena

Geology

Glacier

Gold

Gondwanaland

Gorge

Granite

Gravitation

Ground water

Gypsum

Haematite

Hardness

Igneous

Ilmenite

Index fossils

Interior

Lava

Limestone

Loam

Lustre

Magma

Magnetic field

Mantle

Marble

Metamorphic

Meteorite

Subduction

Mid-Atlantic ridge

Mineral

Moh scale

Mountain range

Opal

Ores

Pangaea

Plates

Pumice

Quartz

Radioactive decay

Resources

Richter scale

Rock cycle

Salinity

San Andreas fault

Sand

Sandstone

Sand-dunes

Sea-floor spreading

Sedimentary

Seismology

Slate

Solidification

Strata

Streak

Syncline

Talc

Tectonics

Tektite

Tremor

Tsunami

Vermiculite

Valley

Volcano

Weathering

Zircon
These are only some words to get you started.  Add other important words into your notebook

Activity 1: JOURNEY TO THE CENTRE OF THE EARTH

The distance from the Earth’s centre to its surface is about 6400km.  Jules Verne’s science fiction novel published in 1864, describes the fantastic journey into the Earth’s interior from a volcano in Iceland.  In the real world, the deepest mine is only 4km, while the deepest hole ever drilled into the earth reached about 14km.

What has been found is that the temperature increases as we go deeper into the Earth.  The following table shows measurements of temperature at different depths in a drill hole.

	Depth (km)
	Temperature ((C)

	0
	14

	1
	43

	2
	72

	3
	101

	4
	129

	5
	157

	6
	186

	7
	214

	8
	241


1. Plot a graph on the following page to show how the temperature changes with the depth into the Earth’s interior. (Make sure you plot each variable on the correct axis.)

2. From the graph, predict the temperature you would expect to measure at depths of :

a. 4.5 km

b. 12 km

3. Work out how many degrees the temperature increases for each kilometre below the Earth’s surface.

4. Use your answer to question 3 to work out what the temperature might be at the Earth’s centre.

5. Scientists calculate the temperature at the Earth’s centre to be about 7000(C.  Why might there be a difference between your calculation and theirs?

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Activity 2: STRUCTURE OF THE GEOSPHERE
1. Label the diagram below with the following words:
crust, mantle, inner core, outer core
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2. Using Activity 1 and a textbook such as Fundamentals of Science Book 1 or 3 record the features of each layer of the geosphere in the table below.
	Layer
	Depth
	Temperature
	Made Of

	Crust
	
	
	

	Mantle
	
	
	

	Core
	
	
	


3. Put the following words into the sentences below to describe the structure of the Earth’s crust.

plates, moving, Earth’s,  forces, apart, slow, colliding, boundaries

The ______________ crust is composed of seven major and five minor _____________ which float on the magma layer.  These plates are _____________ but the movement is very ______________.  When the plates of the Earth’s crust move, tremendous _____________ are set up at the plate __________________.  In some places the plates are moving ________________ and in other places the plates are _________________.

Activity 3: PLATE TECTONICS

Read the article on pages 8 to 13 and answer the following questions

1. What is a ‘plate’?

2. The diagrams on page 8 and 13 show the major plates of the Earth.  List the names of the plates which have the continents on them.

3. Explain what ‘Pangaea’ is.

4. Explain how the Himalayan Mountains were formed.

5. How was the Island of Surtsey formed?

6. At what rate is America and Europe moving apart?  What evidence is there to support this?

7. List four examples of other evidence scientists have that the continents are drifting apart.

8. How is coal formed? Why would it not be possible for coal to form on Antarctica at present?

9. Ask your teacher for the sheet called “Fitting them back together”.  Cut out the continents and glue them back together on page 14.

Use fundamentals of Science Book 1 to answer the following questions

10. What does the term ‘Plate Tectonics’ mean? 

11. What cause the crustal plates to move?
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Activity 4: VOLCANOES         
Read the article below and use it to draw a cross-section of a typical volcano.  Label your diagram with most of the terms in bold type.

Along the plate boundaries there are massive forces at work in these areas of weakness in the Earth’s crust.

There are no active volcanoes in Australia.  A volcano which has not erupted for 25 000 years is said to be extinct.  Volcanoes which are not erupting now but have done so in the last 25 000 years are said to be dormant.  A volcano may remain dormant for 20 years or 5000 years between eruptions.

The liquid feeding a volcano is called magma – the material that makes up the mantle.  Magma is a mixture of lava and volcanic gases and it pushes its way up the vent of the volcano to the surface.  Volcanoes produce a lot of gas, which is ejected as the pressure inside the Earth is released at the surface often destroying part of the volcano as it erupts.  In 1980 Mt St Helens in Washington State, USA blew out the side of the volcano and about 60 people are thought to have died. 

Lava may be very runny or thick and pasty.  Lava usually flows very slowly out of the crater of a volcano.  Pasty lava may partly block the vent of a volcano, and if it contains large quantities of gas it can be very explosive.  Some pasty lava is so full of bubbles that it is very light and can float.  This lava when it solidifies to a rock is called pumice.  If the lava has a lot of gas it begins to froth and results in a glowing cloud of volcanic ash. This ash can move out of the volcano at 200 km per hour. Solid fragments of rock vary in size from small pieces of ash up to giant boulders called volcanic bombs.  These become solid in flight and if the pieces have lots of bubbles of gas in them they form a loose pile of rocks called scoria.

Any eruption where molten magma comes out of the Earth and cools on the surface is called an extrusion.

Draw your volcano here!

Activity 5: EARTHQUAKES
Equipment required: one popstick, safety glasses.
Earthquakes result from strain built up in rocks due to earth movements.  The energy is suddenly released when the rocks break.  As strain increases, the rocks usually bend and then when the deforming force exceeds the strength of the rocks, the crust breaks and snaps into a new position.  

Procedure: Select the smallest person in your group and get them to slowly bend the popstick until an ‘earthquake’ occurs.

Most earthquakes take place at the boundaries between the crustal plates, although a small proportion (about 5%) occur within the plates.  All the earthquakes in Australia occur within the plates.  Of the million or more earthquakes that are detected by seismometers each year, most are not felt by people.

Answer the following questions:
1. List the effects of earthquakes.

2. Write down one place in WA that had an earthquake in 1968. (Clue: Its name is similar to a holy place where members of the Islamic faith aim to visit at least once in their lifetime)

3. Earthquakes can be triggered by human activity.  Can you explain the increase in earthquake activity after large dams have been built?

4. What is a tsunami?  

Activity 6: FOLDING
If rocks move gradually towards each other then the layers of rock can form folds.  

DEMONSTRATIONS:

1. Get a piece of paper, hold it in both hands and then push the ends towards the middle.  You have made a fold.  Folds range from tiny crinkles in rocks to large mountains ranges more than 100 km across.  Folds are formed by compression forces.

2. Get a sheet of newspaper.  Fold the paper in half.  Continue to fold the paper as many times as you can.

The paper becomes more difficult to fold.  With each folding the amount of paper 
doubles.  After seven foldings there are _____________ sheets.  The Earth’s crust, like the paper, requires a small amount of force to fold thin, lighter layers on the surface.  Tremendous forces are required to fold over large, denser sections of rock.




Activity 7:    FAULTY CROSS-SECTIONS

HOW DO FAULTS RELIEVE STRESS IN THE EARTH’S CRUST?


There are several ways that the Earth’s crust may be stressed.  Two of them are tension (stretching, like a rubber band) and compression (squeezing).  Rocks often break (fault) under these stresses.  The type of fault and tell us the type of stress.




Procedure:
1. Take a piece of cardboard, and cut it carefully as shown in the diagram above.  You may like to draw some rock layers on it.

2. Set up your cross-section so that it is a 40 x 10 rectangle.  Now we fault it, by moving the even numbered blocks upwards.  Make sure there are no gaps between the blocks.

3. Complete the table below:
	
	Type of Fault
	Width before faulting
	Width after faulting
	Type of stress

	Even numbered blocks pushed up
	Normal
	
	
	

	Odd numbered blocks pushed up
	Reverse
	
	
	


4. Set up your cross-section so that it is a 40 x 10 rectangle again.  Now we fault it, by moving the odd numbered blocks upwards.  Make sure there are no gaps between the blocks. Write your results in the table.

Activity 8: PHYSICAL WEATHERING by temperature change
EQUIPMENT:

Safety glasses 

Bunsen burner and matches

Two pieces of glass rod

Ice water

Tongs

Metal can

Bench protective board

PROCEDURE:

1. Put on your safety glasses and follow your teacher’s safety instructions.

2. Heat a piece of glass rod for about one minute then drop it into a can filled with water from the tap.

3. Heat another piece of glass rod for the same time and carefully drop the glass into a can filled with ice water.

4. Closely examine the pieces of glass that were cooled.  Observe how the heating and rapid cooling affected the glass rod.

QUESTIONS: Write the answers below
1. What happens when brittle materials, like glass, are heated and then cooled rapidly?

2. What happened to the hot glass rod when it was put into water at room temperature?

3. What happened to the glass rod when it was put into the ice water?

4. Talk this question over with your group as it will show your understanding of science. Explain how continuous heating and cooling of rocks help to break them down.  Use science terms in your answer.  Hint: What happens to the length of a material when you heat it and cool it?

5. In what areas of Western Australia might temperature changes be important in the weathering of rocks.



Activity 9: PHYSICAL WEATHERING by freezing water
You might be surprised to learn that very cold weather can sometimes cause rocks to crack open.

AIM:  To determine if freezing water causes rocks to break up.

EQUIPMENT:

Drinking straw

Plasticine

Freezer

Beaker of water

PROCEDURE:

Place one end of the straw in a beaker of water.

Fill the straw with water by sucking the water up.

Hold your tongue over one end to prevent the water from escaping while you insert a plasticine plug into the other end of the straw.

Remove your tongue and plug that end with another piece of plasticine.

Lay the straw in the freezer overnight.

Remove the straw and observe the ends.

QUESTIONS:

1. What happens to water when it freezes?  This is very queer or anomalous behaviour!

2. Explain how freezing water can break down rocks.  Talk it over with your group.

3. Have you accidentally put a glass bottle of drink in the freezer and left it there.  What happens and why?

Activity 10: CHEMICAL WEATHERING 
WHAT WILL HAPPEN IF ACID SOLUTION IS POURED ONTO A ROCK SAMPLE?

HYPOTHESIS:  Write an answer to the above question.  Your answer is a hypothesis you will test. 

THE TEST:  Design your own investigation using the following equipment.

Equipment:

Six test tubes

Test tube rack

Two pieces of granite

Two pieces of limestone 

Two pieces of sandstone 

Water

2 mol per litre hydrochloric acid (HCl(aq))

RESULTS:  Prepare a suitable table for your results.

CONCLUSION:  Was your hypothesis rejected or supported?  Do you have to modify or change your hypothesis? Write a conclusion about what type of rock will be weathered by acid solutions. 

Activity 11: THE ROCK CYCLE 
[image: image9.emf]
In your own words describe each of the following rock types:

Igneous – 

Sedimentary –

Metamorphic – 

Use the Fundamentals of Science Book 1 to help you answer the following questions

1.  What is the difference between magma and lava?
2. Name the rock types which fit the following descriptions
a. Are hard and compact and have interlocking grains _______________________

b. Formed when other rocks are altered by heat and pressure ________________
c. May contain fossils and layers _____________________
3. Igneous rocks are crushed and used as a surface for roads.  What characteristics of igneous rocks make them suitable for this use?

4. Examples of igneous rocks are ________________, ______________ & ________________

5. Describe the physical action of breaking down sedimentary rocks.

6. Describe the chemical action of breaking down sedimentary rocks.

7. What is meant by the word ‘porous’ when describing rocks?

8. Make a list of the original rocks that have been changed into metamorphic rocks and the name of the resulting metamorphic rock.

Original Rock

Metamorphic Rock

Activity 12: EXAMINING GRANITE – AN IGNEOUS ROCK 

AIM:   To find out how many different minerals make up the rock called granite.


EQUIPMENT:

Small vial of pre-crushed pink granite.

3 Tooth picks

Hand lens 

PROCEDURE:

1. Use the tooth picks to separate the grains into groups of similar looking minerals.  You should be able to make at least three different piles.
2. Now make a close examination of the grains in each pile and record your observations of colour, surface texture (dull or shiny) and crystal shape in your notebook.

QUESTIONS:

Granite often consists of combinations of the following minerals:


1. What are the names of the three minerals in your piece of granite?

2. Explain why a rock such as granite, which is formed deep within the Earth’s crust, contains large crystals. 

Activity 13: MAKING SEDIMENTARY ROCKS 

Equipment:

Fine sand

Coarse sand

Small pebbles and shells

Plaster of Paris (cement)

4 Yoghurt containers

Beaker of water 

PROCEDURE:

1. Mix the fine sand and the Plaster of Paris cement then add plenty of water in a yoghurt container.  The amount of cement will determine the hardness of the rock.
2. Apply pressure with your fingers to compress the ‘rock’.  This models the real sedimentation process.

3. Repeat steps 1 and 2 with the other soil samples.

4. In the fourth plastic yoghurt container you might like to make a multi layered sedimentary rock.

5. Leave the plastic containers to stand on the windowsill for a few days.

6. You can then pour off any water and leave until it dries out completely.

7. When the rock has dried out you can remove it, cut it in half with an old hacksaw blade and examine its appearance.

8. Draw a diagram showing a cross section of the ‘rock’ formed in the plastic container. 

Activity 14: IDENTIFYING SOME SEDIMENTARY ROCKS 

Examine some sedimentary rock samples from the Red Label Collection.  See if you can name them and describe the characteristics of each sample.  Draw up your own table.  You can use the key below to assist in naming the sedimentary rock type.

  


Draw your table here!

YEAR 8 SCIENCE 








Rocking





Geology





STUDENT NAME: ____________________





EARTH AND SPACE SCIENCE





CHURCHLANDS SENIOR HIGH SCHOOL





What you will need:


Cardboard and scissors





10 cm





40 cm





5





4





3





2





1





DO NOT REHEAT A CRACKED GLASS ROD!!!!





Exfoliation is the scientific term for the formation of these sheets of rock that split from the surface.  A good place to find centipedes, lizards and millipedes





�





NOTE:  Please return crushed pink granite to the vial.





QUARTZ	TRANSPARENT, GLOSSY, BREAKS IRREGULARLY


FELDSPAR	PINK, MILKY or COLOURLESS, TRANSLUCENT, CHUNKY, BREAKS ANGULARLY


BIOTITE	BLACK, SHINY, FLAKY OR PLATELIKE CRYSTALS (BLACK MICA)


MUSCOVITE	TRANSPARENT OR YELLOWISH, SHINY AND FLAKY (WHITE MICA)


HORNBLENDE	BLACK TO DARK GREEN, ELONGATED CRYSTALS, BREAKS IRREGULARLY





Note:


This activity is to be done outside the laboratory as it is very messy.





SEDIMENTARY ROCK KEY  








Most grains larger than 2 mm diameter 


(gravel or pebbles)








Is the rock mostly made of grains and cement?  These rocks usually look dull and the grains can be large or small (even too small to see)








Most sedimentary rocks are of this type.  Their names depend upon how large most of their grains are.








Very fine grains (not visible to the naked eye).  If gently rubbed on a tooth, does it feel?








These finer-grained rocks are called SHALE, when they cannot be broken into fist-sized pieces, but break into lots of tiny pieces.





Most grains between 0.1 and 2 mm diameter (sand size)








SANDSTONE








CONGLOMERATE








You have a difficult rock!  Perhaps your teacher will help you. 








Is the rock mostly made of a chemical?  (You may be able to see crystals)








yes





Is the rock mostly made up of remains of animals or plants?








Does it react with a drop of hydrochloric acid?








Your rock is most likely to be LIMESTONE. (remains of hard parts of animals.  Limestone reacts with a drop of hydrochloric acid.) 


 Or COAL (remains of plants)








Smooth?  (contains clay size grains)








Gritty? (contains mud size grains)








Most grains smaller than sand, but just visible (silt size)








CLAYSTONE








MUDSTONE








SILTSTONE








LIMESTONE








Does it have a salty taste?








ROCK SALT








yes





no





no





no





yes





no





no





yes





yes









