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Presenter
Presentation Notes
A4Greg McNamara - Geoscience Education and Outreach ServicesAusVELS Year 8 science expects the teaching of Sedimentary, Igneous and Metamorphic rocks. Students must identify a range of common rocks using observable physical and chemical properties, understand rocks are a collection of minerals and recognise that some rocks provide valuable resources (ores). Many school rock and mineral collections are not up to this task and this session will discuss what is really needed in a school collection and what is not. It will also address the issue of inappropriate or dangerous materials that may exist in some collections and how to improve this vital school resource.Suitable for: Years 7-10Commercial & Extension Education



Overview 
• What does AusVELS want? 
• What gets taught? 
• What makes a good rock for teaching 

• Sedimentary 
• Igneous 
• Metamorphic 

• Things to watch out for 
• Survey of needs 

• What you think you need 
• What I think you need 
• Expressions of interest 
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Victoria F-10: Yr 8 
 •Science Understanding 
 

•Biological sciences 
•Cells are the basic units of living things and have 
specialised structures and functions 
 

•Multi-cellular organisms contain systems of 
organs that carry out specialised functions that 
enable them to survive and reproduce 
 

•Chemical sciences 
•The properties of the different states of matter 
can be explained in terms of the motion and 
arrangement of particles 
 

•Differences between elements, compounds and 
mixtures can be described at a particle level 
 

•Chemical change involves substances reacting to 
form new substances 
 

•Earth and space sciences 
•Sedimentary, igneous and metamorphic rocks 
contain minerals and are formed by processes 
that occur within Earth over a variety of 
timescales 
 

•Physical sciences 
•Energy appears in different forms including 
movement (kinetic energy), heat and potential 
energy, and causes change within systems 

Science as a Human Endeavour 
 
Nature and development of science 
Scientific knowledge changes as new evidence 
becomes available, and some scientific 
discoveries have significantly changed 
people’s understanding of the world 
 
Science knowledge can develop through 
collaboration and connecting ideas across the 
disciplines of science 
 
Use and influence of science 
Science and technology contribute to finding 
solutions to a range of contemporary issues; 
these solutions may impact on other areas of 
society and involve ethical considerations 
 
Science understanding influences the 
development of practices in areas of human 
activity such as industry, agriculture and 
marine and terrestrial resource management 
 
People use understanding and skills from 
across the disciplines of science in their 
occupations 

Science Inquiry Skills 
 
Questioning and predicting 
Identify questions and problems that can be investigated 
scientifically and make predictions based on scientific 
knowledge 
 
Planning and conducting 
Collaboratively and individually plan and conduct a range 
of investigation types, including fieldwork and 
experiments, ensuring safety and ethical guidelines are 
followed 
 
In fair tests, measure and control variables, and select 
equipment to collect data with accuracy appropriate to 
the task 
 
Processing and analysing data and information 
Construct and use a range of representations, including 
graphs, keys and models to represent and analyse patterns 
or relationships, including using digital technologies as 
appropriate 
 
Summarise data, from students’ own investigations and 
secondary sources, and use scientific understanding to 
identify relationships and draw conclusions 
 
Evaluating 
Reflect on the method used to investigate a question or 
solve a problem, including evaluating the quality of the 
data collected, and identify improvements to the method 
 
Use scientific knowledge and findings from investigations 
to evaluate claims 
 
Communicating 
Communicate ideas, findings and solutions to problems 
using scientific language and representations using digital 
technologies as appropriate 

Earth and space sciences 
Sedimentary, igneous and 
metamorphic rocks contain minerals 
and are formed by processes that 
occur within Earth over a variety of 
timescales 
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Presenter
Presentation Notes
There are 3 general rock types and about 10 common types of minerals. Schools should have good examples of the 10 common minerals and a range of examples from the 3 general rock types



Victoria F-10: Yr 8 
 •Science Understanding 
 

•Biological sciences 
•Cells are the basic units of living things and have 
specialised structures and functions 
 

•Multi-cellular organisms contain systems of 
organs that carry out specialised functions that 
enable them to survive and reproduce 
 

•Chemical sciences 
•The properties of the different states of matter 
can be explained in terms of the motion and 
arrangement of particles 
 

•Differences between elements, compounds and 
mixtures can be described at a particle level 
 

•Chemical change involves substances reacting to 
form new substances 
 

•Earth and space sciences 
•Sedimentary, igneous and metamorphic rocks 
contain minerals and are formed by processes 
that occur within Earth over a variety of 
timescales 
 

•Physical sciences 
•Energy appears in different forms including 
movement (kinetic energy), heat and potential 
energy, and causes change within systems 

Science as a Human Endeavour 
 
Nature and development of science 
Scientific knowledge changes as new evidence 
becomes available, and some scientific 
discoveries have significantly changed 
people’s understanding of the world 
 
Science knowledge can develop through 
collaboration and connecting ideas across the 
disciplines of science 
 
Use and influence of science 
Science and technology contribute to finding 
solutions to a range of contemporary issues; 
these solutions may impact on other areas of 
society and involve ethical considerations 
 
Science understanding influences the 
development of practices in areas of human 
activity such as industry, agriculture and 
marine and terrestrial resource management 
 
People use understanding and skills from 
across the disciplines of science in their 
occupations 

Science Inquiry Skills 
 
Questioning and predicting 
Identify questions and problems that can be investigated 
scientifically and make predictions based on scientific 
knowledge 
 
Planning and conducting 
Collaboratively and individually plan and conduct a range 
of investigation types, including fieldwork and 
experiments, ensuring safety and ethical guidelines are 
followed 
 
In fair tests, measure and control variables, and select 
equipment to collect data with accuracy appropriate to 
the task 
 
Processing and analysing data and information 
Construct and use a range of representations, including 
graphs, keys and models to represent and analyse patterns 
or relationships, including using digital technologies as 
appropriate 
 
Summarise data, from students’ own investigations and 
secondary sources, and use scientific understanding to 
identify relationships and draw conclusions 
 
Evaluating 
Reflect on the method used to investigate a question or 
solve a problem, including evaluating the quality of the 
data collected, and identify improvements to the method 
 
Use scientific knowledge and findings from investigations 
to evaluate claims 
 
Communicating 
Communicate ideas, findings and solutions to problems 
using scientific language and representations using digital 
technologies as appropriate 

Earth and space sciences 
Sedimentary, igneous and 
metamorphic rocks contain minerals 
and are formed by processes that 
occur within Earth over a variety of 
timescales 
 
Critical and creative thinking = 
Inquiring – identifying, exploring and 
organising information and ideas 
Identify and clarify information and 
ideas  
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Presenter
Presentation Notes
A lab about rocks should encourage students to inquire, analyse and compare, not just regurgitate or look but not learn



Victoria F-10: Yr 8 
 •Science Understanding 
 

•Biological sciences 
•Cells are the basic units of living things and have 
specialised structures and functions 
 

•Multi-cellular organisms contain systems of 
organs that carry out specialised functions that 
enable them to survive and reproduce 
 

•Chemical sciences 
•The properties of the different states of matter 
can be explained in terms of the motion and 
arrangement of particles 
 

•Differences between elements, compounds and 
mixtures can be described at a particle level 
 

•Chemical change involves substances reacting to 
form new substances 
 

•Earth and space sciences 
•Sedimentary, igneous and metamorphic rocks 
contain minerals and are formed by processes 
that occur within Earth over a variety of 
timescales 
 

•Physical sciences 
•Energy appears in different forms including 
movement (kinetic energy), heat and potential 
energy, and causes change within systems 

Science as a Human Endeavour 
 
Nature and development of science 
Scientific knowledge changes as new evidence 
becomes available, and some scientific 
discoveries have significantly changed 
people’s understanding of the world 
 
Science knowledge can develop through 
collaboration and connecting ideas across the 
disciplines of science 
 
Use and influence of science 
Science and technology contribute to finding 
solutions to a range of contemporary issues; 
these solutions may impact on other areas of 
society and involve ethical considerations 
 
Science understanding influences the 
development of practices in areas of human 
activity such as industry, agriculture and 
marine and terrestrial resource management 
 
People use understanding and skills from 
across the disciplines of science in their 
occupations 

Science Inquiry Skills 
 
Questioning and predicting 
Identify questions and problems that can be investigated 
scientifically and make predictions based on scientific 
knowledge 
 
Planning and conducting 
Collaboratively and individually plan and conduct a range 
of investigation types, including fieldwork and 
experiments, ensuring safety and ethical guidelines are 
followed 
 
In fair tests, measure and control variables, and select 
equipment to collect data with accuracy appropriate to 
the task 
 
Processing and analysing data and information 
Construct and use a range of representations, including 
graphs, keys and models to represent and analyse patterns 
or relationships, including using digital technologies as 
appropriate 
 
Summarise data, from students’ own investigations and 
secondary sources, and use scientific understanding to 
identify relationships and draw conclusions 
 
Evaluating 
Reflect on the method used to investigate a question or 
solve a problem, including evaluating the quality of the 
data collected, and identify improvements to the method 
 
Use scientific knowledge and findings from investigations 
to evaluate claims 
 
Communicating 
Communicate ideas, findings and solutions to problems 
using scientific language and representations using digital 
technologies as appropriate 

Earth and space sciences 
Year 8 Achievement Standard 
By the end of Year 8, students … 
compare processes of rock 
formation, including the time scales 
involved. ...  
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Presenter
Presentation Notes
Because the formation of rocks, especially igneous and metamorphic, are outside the common experience of humans it is hard to ask students to compare processes in anything other than a theoretical way. For Yr 8 this is a major challenge. Teachers tend to fall back on classification as a way into looking at rocks

http://www.australiancurriculum.edu.au/Glossary?a=&t=Compare


Victoria F-10: Yr 9 
 •Science Understanding 
 

•Biological sciences 
•Multi-cellular organisms rely on coordinated and 
interdependent internal systems to respond to changes 
to their environment 
 

•Ecosystems consist of communities of interdependent 
organisms and abiotic components of the environment; 
matter and energy flow through these systems  
 

•Chemical sciences 
•All matter is made of atoms which are composed of 
protons, neutrons and electrons; natural radioactivity 
arises from the decay of nuclei in atoms 
 

•All matter is made of atoms which are composed of 
protons, neutrons and electrons; natural radioactivity 
arises from the decay of nuclei in atoms  
 

•Chemical reactions, including combustion and the 
reactions of acids, are important in both non-living and 
living systems and involve energy transfer 
 

•Earth and space sciences 
•The theory of plate tectonics explains global patterns 
of geological activity and continental movement 
 

•Physical sciences 
•Energy transfer through different mediums can be 
explained using wave and particle models 

Science as a Human Endeavour 
 
Nature and development of science 
Scientific understanding, including models and 
theories, are contestable and are refined over time 
through a process of review by the scientific 
community 
 
Advances in scientific understanding often rely on 
developments in technology and technological 
advances are often linked to scientific discoveries 
 
Use and influence of science 
People can use scientific knowledge to evaluate 
whether they should accept claims, explanations or 
predictions 
 
Advances in science and emerging sciences and 
technologies can significantly affect people’s lives, 
including generating new career opportunities 
 
The values and needs of contemporary society can 
influence the focus of scientific research 

Science Inquiry Skills 
 
Questioning and predicting 
Formulate questions or hypotheses that can be investigated 
scientifically 
 
Planning and conducting 
Plan, select and use appropriate investigation methods, including 
field work and laboratory experimentation, to collect reliable 
data assess risk and address ethical issues associated with these 
methods 
 
Select and use appropriate equipment, including digital 
technologies, to systematically and accurately collect and record 
data 
 
Processing and analysing data and information 
Analyse patterns and trends in data, including describing 
relationships between variables and identifying inconsistencies 
 
Use knowledge of scientific concepts to draw conclusions that 
are consistent with evidence 
 
Evaluating 
Evaluate conclusions, including identifying sources of uncertainty 
and possible alternative explanations, and describe specific ways 
to improve the quality of the data 
 
Critically analyse the validity of information in secondary sources 
and evaluate the approaches used to solve problems 
 
Communicating 
Communicate scientific ideas and information for a particular 
purpose, including constructing evidence-based arguments and 
using appropriate scientific language, conventions and 
representations 

Earth and space sciences 
The theory of plate tectonics explains 
global patterns of geological activity 
and continental movement 
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Presenter
Presentation Notes
Yr 9 is where Plate Tectonics is taught. Yr 8 embraces the rock cycle = the rock cycle is just Plate Tectonics framed through the lens of a 19th century way of trying to explain how the Earth works



… so what is taught in Y8? 
• The origin of rocks? 

• The rock cycle 
• The 3 rock types plus fossils 

• Geological definitions 

• The minerals in rocks? 
• Define what a mineral is 

• Naturally occurring crystalline solid – examples in Lab? 
• Define what a rock is 

• Aggregate of minerals and mineraloids – examples in Lab? 

• Rock identification? 
• The 3 rock types plus fossils 

• Hand specimens in the lab 
• Images … ?on-line? 
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Presenter
Presentation Notes
Mineraloid – a term I use to embrace all the rock forming substances or things found in rocks that do not fit the classical definition of a mineral. Eg: opal, fossil, volcanic glass, coal, oil, gas etc



The 3 rock types 
• Sedimentary 

• Clastic  particle size, shape and packing 
• Biological  composition and source 
• Chemical  process and composition 

 
• Igneous 

• Plutonic – intrusive  grainsize, texture, mineralogy 
• Volcanic – extrusive  grainsize, textures, colour 

 
• Metamorphic 

• Contact  texture, grain type [composition] 
• Regional  texture, grain type [composition] 
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Presenter
Presentation Notes
There are more than 3 types of sedimentary rock, but these are the most common one



The others … ? … not for Yr 8 
• Ore rocks 

• Metasomatically altered rocks  often unrecognisable origins 
• Replacement and overprinting processes 
• Dissolution, fracturing and deformation events 

 
• Space rocks 

• Meteorites and tektites 
• Impact [shock] metamorphism of country rock 

 
• Weathering materials  

• Many minerals weather to clays 
• Insoluble materials left behind  laterites and bauxites 
• Deep weathering  unrecognisable gunk  9 
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Presenter
Presentation Notes
A lot of material in school collections is altered ore rock [donated by well meaning parents or collected by enthusiastic past teachers] and quite a bit is deeply weathered material that is interesting to look at but hard to make sense of. Neither should be used in teaching sets at Yr 8 level, most university geology students struggle to understand and identify this stuffMeteorites and tektites are nice things to have on display or to have to aid a teacher led discussion but not useful for teaching at Yr8.



Sediment name Size range Sedimentary rock 

Large boulder >630 mm Conglomerate 
or Breccia 
 
 Clast supported? 
 Clast type/s 
 Matrix supported? 
 Sorting 
 Roundness 
 Sphericity 

Boulder 200 – 630 mm 

Cobble 63 – 200 mm 

Gravel 

Coarse gravel 20 – 63 mm 

Medium gravel 6.3 – 20 mm 

Fine gravel 2.0 - 6.3 mm 

Sand 

Coarse sand 0.63 - 2.0 mm Sandstone 
 
 Graintype/s 
 Sorting 
 Roundness 
 Sphericity 

Medium sand 0.2 - 0.63 mm 

Fine sand 0.063 - 0.2 mm 

Silt 

Coarse silt 0.02 - 0.063 mm 
Siltstone Mudstone 

or 
Shale 

Medium silt 0.0063 - 0.02 mm 

Fine silt 0.002 - 0.0063 mm 
Claystone Clay ≤0.002 mm 

Sedimentary - clastic 
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Presenter
Presentation Notes
Breccia = angular clastsConglomerate = rounded clastsSedimentary breccias are very unusual rocks and rarely found. Most breccias in school and university collections have non-sedimentary origins.Use conglomerate and sandstone samples with grainsizes large enough to allow students to easily see the clasts / grains and to use a x10 handlens to look at grain-grain relationships and the nature of the matrix easily.



Sediment name Size range Sedimentary rock 

Large boulder >630 mm Conglomerate 
or Breccia? 
 
 Clast supported? 
 Clast type/s 
 Matrix supported? 
 Sorting 
 Roundness 
 Sphericity 

Boulder 200 – 630 mm 

Cobble 63 – 200 mm 

Gravel 

Coarse gravel 20 – 63 mm 

Medium gravel 6.3 – 20 mm 

Fine gravel 2.0 - 6.3 mm 

Sedimentary - clastic 

11 

Clasts are visible 
Clast types can be differentiated 
Matrix is visible 
Sorting can be estimated 
Roundness of clasts visible 
Sphericity of clasts can be estimated 
 
Classification is possible 

10mm 
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Presenter
Presentation Notes
See First Year university level text books and on-line notes for examples of charts to aid estimation of sorting, roundness and sphericity



Sedimentary - biological 

12 

• Limestone – CaCO3 

• Macrofossils  shells, corals, binding algae, worm tubes etc 
• Mud  microfossils, pulverised macrofossils, algal crystallites, clay 
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Presenter
Presentation Notes
See First Year university level text books and on-line notes for examples of charts to aid classification of biological limestones



Sedimentary - biological 

13 

• Limestone – CaCO3 
 

Fossils  are visible 
Fossil types can be differentiated 
Matrix mud is visible 
Mud – Grain ratio can be estimated 
Grain – Grain relationships visible 
 
Acid test?  on lesser specimen! 
 
Classification is possible 
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Igneous - plutonic 

14 

• Phaneritic – crystals large enough to easily see [identify with lens] 
• ~Equigranuar with interlocking crystals, no voids, isotropic textures 
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Presenter
Presentation Notes
School mineral collections should have examples ofQuartzFeldspars – plagioclase and orthoclaseMuscovite aka white micaBiotite aka black micaAmphibole = usually hornblendePyroxeneOlivineApart form being the most common minerals in igneous rocks they are by far the most common minerals in crustal rocks generallyOther minerals in the top 10 areCalcite aka calcium carbonateDolomite = Ca-Mg carbonateThere are about another 10 mineral types commonly found in rocks but are not the foundation of rocks the way these 10 are [with the exception of the clay minerals that are too small to see but are fundamental to many fine grained sedimentary rocks]



Igneous - plutonic 

15 

>20% Quartz, ~65% Feldspars and less than ~10% dark minerals 
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Presenter
Presentation Notes
Look on-line for QAP and QAPF diagrams to see how truly complicated naming of igneous rocks can get once geologists start slicing and dicing the information!Also crystal size can be extremely variable  microgranite = crystals very small    OR    porphyritic granite where one type of mineral is extremely large compared to the rest



Igneous - plutonic 

16 

>20% Quartz, ~65% Feldspars and less than ~20% dark mineral 
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Presenter
Presentation Notes
Granitoids form the high SiO2 end of the spectrum of plutonic igneous rocks while Gabboic rocks form the common low SiO2 end of the range. Peridotite is material the comes up from the mantle.



Igneous - plutonic 

17 

Crystals are visible 
Crystal types can be differentiated 
Crystal ratios can be estimated 
% of black can be estimated 
 
Classification is possible 

10mm 
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Presenter
Presentation Notes
Not all granitoids will be this grey in colour – many alkali feldspars can be very pink and many granites can be pink, pink and grey and other colours as well



Igneous - volcanic 

18 

• Aphanitic – crystals too small to see  
• Sometimes porphyritic – some larger visible crystals 
• Sometimes vesicular – trapped gas bubbles 
• Sometimes fragmentary – explosive eruptions 
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Presenter
Presentation Notes
This type of classification is not very useful with hand specimens = need microscopic analysis to use this scheme as is



Igneous - volcanic 

19 

>20% Quartz, ~65% Feldspars and less than ~10% dark minerals 
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Presenter
Presentation Notes
Minerals mostly too small to see BUT if dominated by Qtz and feldspar the rock, even a weathered one, will tend to be a pale colour



Igneous - volcanic 

20 

NO Quartz, Pyroxene, Ca-Plagioclase, some Olivine & Amphibole 
45-85% dark minerals 
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Presenter
Presentation Notes
Minerals mostly too small to see BUT if dominated by pyroxene and olivine, even a weathered one, will tend to be a dark colour



Igneous – volcanic lava 

21 

Most crystals are NOT visible 
Crystal types CANNOT be differentiated 
Crystal ratios CANNOT be estimated 
% of black CANNOT be estimated 
 
But 
 
Vesicles visible 
Olivine and feldspar phenocrysts visible 
 
Classification using minerals NOT possible 
 
… dark rock with vesicles and olivine and 
feldspar phenocrysts  basalt lava 

10
mm 
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Presenter
Presentation Notes
Some other non-mineral characters can be used to narrow in on the likely origin and hence name of the rock. Gas bubbles  lava  volcanic. Olivine and plagioclase  low SiO2 end  BASALT



Igneous – volcanic pyroclastic 

22 

Many crystals are NOT visible 
Crystal types CANNOT be differentiated 
Crystal ratios CANNOT be estimated 
% of black CANNOT be estimated 
 
But 
 
Clasts visible 
Phenocrysts may be visible 
Matrix colour visible 
 
Classification using minerals NOT possible 
… other classifications available 

Clast size Pyroclast Mainly unconsolidated: 
Tephra 

Mainly consolidated: 
Pyroclastic rock 

> 64 mm Block, bomb Agglomerate Agglomerate, pyroclastic 
breccia 

< 64 mm Lapillus Layer, lapilli tephra Lapilli tuff, lapillistone 

< 2 mm Coarse ash Coarse ash Coarse (ash) tuff 

< 0.063 mm Fine ash Fine ash Fine (ash) tuff 

10
mm 
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Presenter
Presentation Notes
Pyroclastic rocks need to be approached differently as the massive force of their eruption mixes up the frothy and glassy magma remains with pulverised rock from other eruptions and surrounding country rock.This scheme looks at grain size. Another scheme uses the ratio of rock fragments, visible crystals and glassy matrix. As with some sedimentary rocks there are several approached that can be used.In this case the pale colour  high SiO2 end and fragments and crystals  pyroclastic volcanic  rhyolitic volcanic agglomerate



Metamorphic 

23 

Parent rock Low grade Intermediate High grade 

Shale Slate Schist Gneiss 

Basalt/Gabbro Greenschist Amphibolite Granulite 

Coal Anthracite  

Sandstone Quartzite Quartzite 

Limestone Marble Marble 

Peridotite Serpentinite 

Granite Gneiss 

• Vast range of foliated and non-foliated rock types – many P&T variants on parent rocks 
• Sometimes too fine grained to see minerals 
• Interlocking crystals, no voids, often with a distinct lineated of foliated fabric 
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Metamorphic 
• Non-foliated (granular) 

• Marble 
• Quartzite 
• Hornfels 

• Foliated 
• Slate 
• Phyllite 
• Schist 
• Gneiss 

• Layered  
 

24 
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Presenter
Presentation Notes
Hornfels is very fine grained and hard, usually has fine grained parent rock but the parent can be a sedimentary mudrock or a basaltic lava or several other possibilities that only the chemistry or microscopic examination of the hornfels will reveal



Metamorphic 

25 

Mineral grains visible Mineral grains not visible 

Fine, almost parallel banding Dull lustre 
Slaty cleavage Slate 

Medium grained 
Visible mica & chlorite 
High shiny lustre 
Schistose texture 

Schist 

Coarse banding 
Alternating light and dark 
layers 

  Silky lustre 
Cleavage not as well 
developed 

Phyllite 

Coarse grained 
Visible quartz, feldspar, 
hornblende and mica 

Gneiss 

• Foliated rocks 
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Metamorphic 

26 

Harder than knife blade H>5 Softer than knife blade H<5 

Quartz dominant 
Light coloured Quartzite Calcite dominant 

Colour variable Marble 

Fine grained 
Grey colour Hornfels 

Medium-Coarse grained 
Garnet common 
Feldspar & Quartz present 

 Granulite 
Black rock 
Brilliant lustre 
Conchoidal fracture 

Anthracite 

Amphiboles dominant 
Dark colour Amphibolite 

• Non-Foliated – Granular rocks 
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Presenter
Presentation Notes
Anthracite is a metamorphic product of black coal, but in a sense black coal is also a low grade metamorphic product of brown coal / peat



Metamorphic 
•Foliated 

Garnet Mica Schist 
Visible minerals 

Large garnets 
Smaller mica and feldspar 

Fabric recognisable 
Schistose 

 
Naming possible 

 

27 

http://www.rocksforkids.com/R&M/garnet.htm 
10mm 
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Presenter
Presentation Notes
Need to look at this rock from the side [we are looking down from on top] to see the foliaton that will tell us this is a schistose texture



Metamorphic 
•Non-Foliated - Granular 

Marble 
Visible minerals 

Calcite 
Can see crystal shape 

Hardness determinable 
Relatively soft 

 
Naming possible 

 

28 

http://geologyclass.org/Metamorphism%20Concepts.htm 
10mm 
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Presenter
Presentation Notes
Calcite crystals are rhombohedral and soft  need specimens coarse enough to see the crystals clearly with a x10 handlens



The 3 rock types 
Sedimentary 

• Clastic [6] (4) 
• Conglomerate & Breccia 
• Sandstone 
• Siltstone 
• Mudstone & Shale 

• Biological [4](2) 
• Limestone & Chalk 
• Chert & Diatomite 

• Chemical [2] (1) 
• Evaporite – Salt & Gypsum 
• Precipitate – Banded Iron Formation 

Igneous 
• Plutonic [5] (4) 

• Granite 
• Granodiorite 
• Diorite 
• Gabbro 
• Peridotite – volcanic bomb 

• Volcanic [7] (5) 
• Basalt - vesicular 
• Andesite 
• Dacite 
• Rhyolite – flow banded 
• Pyroclastic 

• Pumice 
• Agglomerate 

29 

This means your rock collection needs 
somewhere between 22 and 33 samples just to 
show a reasonable range common rock types.  

Metamorphic 
• Contact [3] (2) 

• Marble 
• Quartzite 
• Hornfels 

• Regional [6] (4) 
• Slate 
• Phyllite 
• Schist 
• Gneiss 
• Amphibolite 
• Greenschist 
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Presenter
Presentation Notes
[brackets]  the maximum number of rock types useful in a Yr 8 lab (brackets)  the minimum number of types to make a useful set



Minerals to NOT have in school 
• Asbestos (white/blue/brown) 

Chrysotile/Amosite/Crocodolite/Tremolite/Anthophyllite/Actinolite 

• Pitcheblende 
• Luminous pretties? 
• Cinnabar - HgS 
• Realgar – As4S4 

• Orpiment – As2S3 

• Other sulphides 
• Arsenopyrite FeAsS 
• Galena PbS 
• Molybdenite MoS 

• Crocoite - Lead Chromate PbCrO4 

Things to watch out for  
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Presenter
Presentation Notes
4000 to 5000 natural minerals knownMost are silicates and are relatively inert and harmless.However fibrous minerals aka “asbestos” can cause disease if breathed in by irritating sensitive lung tissues.Radioactive minerals can cause harm through direct radiation damage but are most dangerous if breathed in where particles can lodge next to and irradiate very sensitive lung tissues.Minerals that contain toxic metals may be dangerous due to absorption through skin, through breathing vapours or through swallowing.Any unknown mineral with a known name [ie you have a label but no idea what it is chemically] should be checked against the handbook of mineralogy [http://handbookofmineralogy.org/search.html?p=alpha] eg: http://handbookofmineralogy.org/pdfs/crocoite.pdfand the mineral and locality database [http://www.mindat.org/]. The latter usually has a health warning in its listing if appropriate.  use chemical composition to probe MSDS recommendations if needed [eg crocoite  lead chromate]



Rocks to NOT have in school 
• Any rock with ‘bad’ minerals 

• Be wary of any rock from 
• Rum Jungle 

• Mary Kathleen 

• Mt Isa 

• Broken Hill 

• Olympic Dam 

• Most other mine sites  potentially hazardous minerals or heavy metals 

• Any rock that is poorly indurated 
• Poorly cemented clastics 
• Highly friable foliated metamorphics 
• Deeply weathered and altered rocks 
 too easily broken apart and reduced to rubble or missiles 

 
 

 
 
 
 
 

Things to watch out for  
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Presenter
Presentation Notes
Rum Jungle and Mary Kathleen  uranium mines  associated rocks may contain radioactive minerals and or heavy metalsMt Isa and Broken Hill  lead mines  associated rocks may contain lead and other heavy metalsOlympic dam  copper mine with large uranium component  associated rocks may contain radioactive minerals and or heavy metalsMost mine sites have ‘dumps’ that contain rocks and minerals of interest to collectors  associated rocks may contain heavy metals or toxic minerals



Rocks to NOT have in school 

• Any rock with a ready made blade? 
• Chert 

• Flint 

• Quartzite 

• Obsidian 
 Can be blunted so not dangerous as such  but be wary of new breaks 
creating dangerous edges  razor sharp when fresh 
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Presentation Notes
Blades from Obsidian, fine grained Quartzite and other materials with a conchoidal fracture can be as sharp as modern scalpels



Common misconceptions or problems 

 Stone Mason – Kitchen salesperson terminology 
• Granite  any hard rock that takes a polish 

• Plutonic rocks, volcanic rocks, metamorphic rocks 
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The black rocks here may be plutonic but they are not granite.



Common misconceptions  

 Stone Mason – Kitchen salesperson terminology 
• Marble  any soft rock that takes a polish 

• Marble, limestone, serpentinites 

Things to watch out for  
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Common misconceptions or problems 
 Natural variations within loose definitions 
• Granite  >20% quartz, 2 Feldspars, < 10% dark minerals 

• Ratio of Alkali feldspar to Plagioclase varies widely 
• Alkali feldspars often pink but not always 
• Plagioclase usually white but not always 
• Weathering can alter colours 
• Exotic chemistry can alter colours 
• Grainsize varies widely  

• Microgranite 
• Porphyritic granite 

• Xenoliths can confuse the appearance 
• Vugs, alteration and ore minerals can confuse appearance 
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Common misconceptions or problems 
 The acid test 
• Calcium carbonate dissolves and fizzes in dilute HCl 

• Common test for Limestone / Marble 
BUT 
• Calcium carbonate a common ‘cement’ in sedimentary rocks 
• Calcium carbonate a common weathering mineral in volcanic rocks 
• Calcium carbonate present in many metamorphic environments 
acid test may be misleading 
ensure this is a supporting test, not a definitive test 
avoid non-limestone/marble test specimens with carbonate 
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What does a teaching set need? 
• 22 – 33 specimens across the range of 3 rock types 

• each within the bounds of an ‘ideal’ example 
• roughly 75mm x 75mm x 75mm 
• with features large enough for students to see easily 
• 4-5 teaching samples of each specimen 
• additional ‘sacrificial’ samples where appropriate 

• gypsum, halite, limestone, marble, phyllite, slate, shale 

• 1 reference sample of each specimen – not for student use 
• supporting documentation for students/teachers/lab managers 

• how best to identify etc 

• images to show natural variation within each sample group 
• additional images and data to enable extended activities 
• appropriate storage and labelling 
• access to replacements 
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What else can be added? 
• Provision for extension students and seniors (EES) 

• additional images and data to enable extended activities 
• detailed mineralogical descriptions 
• thin-section photomicroscopy images and explanations 
• detailed chemical analyses 
• detailed and extended classifications for each specimen 
• additional ‘demonstration’ specimens 
• rare and unusual things 
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Presentation Notes
Senior Earth and Environmental Science is now a national subject and is likely to be offered by most states. NSW and WA already offer a version that will be aligned with the national version.



What is your set like? 
• Do you have 22 – 33 specimens across the range of 3 rock types? 

• are they close to ideal? 
• are they smaller than 75mm x 75mm x 75mm  how small? 
• can students easily see diagnostic features? 
• how many samples of each specimen are available 
• do you have ‘sacrificial’ samples where appropriate? 
• do you have a reference sample of each specimen? 
• do you have supporting documentation? 
• can you show natural variation within each sample group? 
• can you provide extension activities? 
• do you have appropriate storage and labelling? 
• do you have access to identical replacements? 
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What would it take / cost? 
• Best commercial sets of 3 x 15 rocks  

(35mm x 35mm x 35mm) ~ $150  5 sets per class ~$750 
• Samples to small to be useful in some cases 
• Inconsistent samples between sets 
• Padded out to 3 x 15 with samples of dubious need 
• Names and labels not conformable with Australian teaching 
• No useful supporting documentation or images 
• Nice tidy boxes – but easily  ruined and hard to maintain 
• No easy way to replace lost or damaged specimens 

 
• Proposed sets 5 x ~30 rocks 

(75mm x 75mm x 75mm)  ~$600 + freight + GST 
• Samples large enough to be useful and help student understanding 
• Consistency a hallmark – hand picked by a geologist 
• No unnecessary samples – avoids confusion 
• Names and labels conformable with Australian teaching 
• Massive range of useful supporting documentation & images 

• B&W masters for activities 
• Materials to support extension students 
• Upgradable to support Senior Earth & Environmental Science students 

• Practical storage boxes easily replaced locally 
• Replacement service [via email] 
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Presentation Notes
Assuming I collect 30 samples and provide a set of 5 of each (4 plus a reference sample)  150 rocks.If roughly 75mm x 75mm x 75mm then on average they will weigh 150Kg in total and will need to be freighted and need appropriate storage on site. All up this is not a cheap exercise and I will be seeking some sponsorship to do it which may also bring the cost down at the retail end.In order to make this an attractive proposition I need to also offer lots of additional value added materials not available from normal commercial sources.High quality – with a master reference setConsistent appearanceRange of classifications schemasStudent activities – B&W mastersExtension activitiesUpgradable to senior EES with the addition of extra rocks and resourcesSimple storage systemReplacement service for damaged specimensSupply service for sacrificial specimensALSO looking into a web-based support service incorporating best-quality images, virtual rocks and data



Thank you 
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 To discuss further please contact 
 
Greg McNamara 
Geoscience Education and Outreach Services 
PO Box 34 
Orbost Victoria 3888 
 
E: geoservices@geoed.com.au 
M: 0412 211 797 
W: www.geoed.com.au 
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To discuss further please contactGreg McNamaraGeoscience Education and Outreach ServicesPO Box 34Orbost Victoria 3888E: geoservices@geoed.com.auM: 0412 211 797W: www.geoed.com.au
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