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 We wish to acknowledge the Traditional 
Owners of the land on which we meet 
today.  

 We also wish to pay our respects to 
Elders past, present and future. 
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 TESEP Rock Kit and Plate Tectonics Poster

A great to teach where rocks form and the industries that extract and use them.

Get them from haines.com.au or host a PD at your school!

You can also get them as a bundle

https://www.haines.com.au/australian-rock-kit-for-schools-by-tesep.html
https://www.haines.com.au/plate-tectonics-poster-by-tesep.html
http://haines.com.au
https://www.tesep.org.au/workshops.html
https://www.haines.com.au/australian-earth-sciences-bundle-by-tesep.html
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 TESEP Rock and Mineral Check

With each School visit we offer a free rock and mineral check: 

• To identify specimens no longer useful for teaching (e.g., pebbles, small specimens etc.) 

• To identify any misplaced specimens or valuable specimens (for display only) 

• To identify any hazardous material (e.g., asbestos, pitchblende etc.)
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TESEP Australian Critical Minerals Kit

2 boxes with 26 minerals: 

• Critical minerals 

• Metallic minerals 

• Rock forming minerals 

• Moh’s scale of hardness 

• Online resources include: 

• Mineral Stories 

• Questions for students 

• 3D renders
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 Considered hosting a PD at your school?

"Professionals right across 
the system — lawyers, 

doctors, accountants — are 
expected to continue to 

invest in their professional 
development over their 

careers, and for teachers it's 
just the same."

 Book a PD here! 
We are a NESA approved PD provider 

https://www.abc.net.au/news/2025-07-31/addressing-declining-naplan-results-literacy-numeracy/105589422?utm_source=abc_news_app&utm_medium=content_shared&utm_campaign=abc_news_app&utm_content=messages
https://tesep.org.au/what-we-offer/book-a-pd
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 TESEP Rock Kit and Plate Tectonics Poster

TESEP Rock and Mineral kits (numbers) will be referred to in each episode

https://www.haines.com.au/australian-rock-kit-for-schools-by-tesep.html
https://www.haines.com.au/plate-tectonics-poster-by-tesep.html
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 All TESEP webinars are recorded

 After each webinar episode you will be sent a link with: 

• access to the slide set for that episode (including any embedded 
videos and links) 

• access to a recording of that episode (YouTube) 

After each episode you will also be sent: 

• A TESEP Certificate of Attendance (NESA Approved) 

Please subscribe for news about forthcoming and new webinar 
series!

https://www.tesep.org.au/subscribe.html
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 We will be following the Australian Curriculum v.9 (2022): 

• Curriculum content for Years 7-10 only 

• Focus on the Earth and Space science sub-strand 

• Will follow as many other sub-strands as possible 

 Australian Curriculum v.9 (F-10)

https://v9.australiancurriculum.edu.au
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Much of this webinar is dedicated to Year 8, “… continue to develop 
a view of Earth as a dynamic system, in which change occurs across 
a range of timescales”. 

Rocks and Minerals for the classroom, and Plate Tectonics webinars 
cover this fully. 

This webinar series will follow the following sub-strands:

 Australian Curriculum v.9 (F-10)

https://v9.australiancurriculum.edu.au
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 Australian Curriculum v.9 (F-10)

Years 8 & 9 (Earth and Space Sciences)	
• Explaining the uses of different types of rocks with reference to their properties and formation 

(AC9S8U04) - Covered in Episode 1 

• Exploring how the mining of ores and minerals impacts on local environments and examining 
environmental rehabilitation initiative (AC9S8U04) - Covered in Episodes 4 - 5	

• Analysing how sustainability priorities such as efficiency and limiting environmental impact have led 
to innovative practices in mining and mine site regeneration (AC9S8H01) - Covered in Episodes 4 - 5	

• Examining how the development of hybrid and solar, electric and hydrogen-powered vehicles are 
applications of contemporary science responses to the depletion of fossil fuels and exploring 
environmental considerations (AC9S8H03) - Covered in Episodes 2 - 4 

• Investigating how an understanding of materials and concern for the environment have led to the 
adoption of widespread recycling practices  (AC9S8H03) - Covered in Episode 5 

https://v9.australiancurriculum.edu.au/ 

https://v9.australiancurriculum.edu.au
https://v9.australiancurriculum.edu.au/
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 Australian Curriculum v.9 (F-10)

Years 8 & 9 (Chemical Sciences)	
• Examining how the physical and chemical properties of a substance will affect its production or use  (AC9S8U07) - 

Covered in all Episodes 
• investigating why most elements are not found in their elemental state and processes which are used to obtain 

the element (AC9S9U06) - Covered in Episodes 2 - 4 

• predicting how ideas of green chemistry such as minimising the amount of unusable waste products, energy use 
and using more environmentally friendly chemical processes will affect the environment (AC9S9U06) - Covered in 
Episodes 4 - 5	

Year 9 (Physical Sciences)	
• Explaining efficiency and recognising that in energy transfer and transformation a variety of processes can occur, 

so that the amount of usable energy is reduced and the system is not 100% efficient (AC9S9U06) - Covered in 
Episodes 3 - 6 

• Comparing the efficiency of electricity generation from coal and other sources such as nuclear, hydroelectricity, 
gas, solar and wind (AC9S9U06) - Covered in Episodes 3 - 6	

Year 10 (Biological Sciences)	

• Outlining processes involved in natural selection including variation, isolation and selection - Covered in Episode 1	

https://v9.australiancurriculum.edu.au/

https://v9.australiancurriculum.edu.au
https://v9.australiancurriculum.edu.au/
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Critical Minerals PD overview

This PD has 6 parts:	

1. Introduction and overview	
2. Critical mineral uses – our high tech lives 

3. Critical mineral uses – energy transition 

4. Sourcing critical minerals – natural resources 

5. Sourcing critical minerals – processing and recycling 

6. Australian focus
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Question: What is a mineral?
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What is a mineral?

Minerals are “naturally occurring, inorganic solids with a definite chemical 
composition and a regular atomic structure. From this basis come all their 
physical properties”.	

Over 5000 known minerals, most common on Earth are:	
• Feldspar (plagioclase, orthoclase)	
• Quartz	
• Pyroxene (augite)	
• Mica (biotite, muscovite)	
• Amphibole	
• Olivine

Source: Australian Museum, USGS, 2452404.jpg (1280×1005) (weinrichmineralsinc.com)

https://www.weinrichmineralsinc.com/userfiles/products/2/4/2452404.jpg
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What is a mineral?

They are the basic ingredients of rocks

Source: Geologycafe.com R.328fa7921ba4de44d6c2c3b346d6b70f (900×650) (bing.com)

https://th.bing.com/th/id/R.328fa7921ba4de44d6c2c3b346d6b70f?rik=XThH4nCjfIhlMg&riu=http://geologycafe.com/images/minerals_rocks.jpg&ehk=udbqRBIK1nVXSpuL4GV0P22lRaCvP70s2bhP5J6rz70=&risl=&pid=ImgRaw&r=0
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Activity: Are these minerals?

Wood?

Source: mineral-families-3-728.jpg (728×546) (slidesharecdn.com)

Diamond?

Coal?

Gold?

Quartz?

Glass?

Concrete?

Iron?

Steel?

Plastic?

No, organic. ~50% 
carbon.

Yes, solid carbon.

No, organic.

Yes.

Yes, SiO2.

No, made from silica 
plus additives.

No, made from aggregate 
and cement.

Yes (native iron in 
meteorites!).

No, alloy of iron with carbon 
(± others).

No, from polymers 
synthesised from 
hydrocarbons derived from 
oil.

https://image.slidesharecdn.com/mineralfamilies-110926132706-phpapp02/95/mineral-families-3-728.jpg?cb=1317044566
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Minerals, metals and elements

Most of the elements in the periodic table are metals.	
• Metals are chemical elements that ‘have a characteristic lustre, are good 

conductors of heat and electricity, and are opaque, fusible, and generally 
malleable or ductile’.	

Elements can occur:	
• Naturally as a mineral – known as ‘native’ form.	
• With other elements in a mineral.	
• Some elements do not exist in native form.

Source: Neuendorf et al. (2005) in Geoscience Australia: Critical commodities for a high-tech world | Geoscience Australia (ga.gov.au) Native Elements and Minerals List (thoughtco.com)

https://www.ga.gov.au/data-pubs/data-and-publications-search/publications/critical-commodities-for-a-high-tech-world#:~:text=Critical%20commodities%20for%20a%20high-tech%20world:%201%201.1,Endowment%20and%20Potential%20David%20Huston,%20...%20More%20items
https://www.thoughtco.com/native-elements-list-606685
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Metals

Source: Geoscience Australia: Critical commodities for a high-tech world | Geoscience Australia (ga.gov.au)

https://www.ga.gov.au/data-pubs/data-and-publications-search/publications/critical-commodities-for-a-high-tech-world#:~:text=Critical%20commodities%20for%20a%20high-tech%20world:%201%201.1,Endowment%20and%20Potential%20David%20Huston,%20...%20More%20items
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 Copper	
• Native copper (Cu)	
• Chalcopyrite (CuFeS2)TESEP Min. Kit No. 82

 Gold	
• Native gold (Au)	
• Calaverite (AuTe2)

Minerals, metals and elements

Source: 3331663.jpg (1280×909) (weinrichmineralsinc.com) 2431005.jpg (1280×966) (weinrichmineralsinc.com)  1095769.jpg (1123×1024) (weinrichmineralsinc.com) calaverite.jpg (704×396) (museum.wa.gov.au)

https://www.weinrichmineralsinc.com/userfiles/products/3/3/3331663.jpg
https://www.weinrichmineralsinc.com/userfiles/products/2/4/2431005.jpg
https://www.weinrichmineralsinc.com/userfiles/products/1/0/1095769.jpg
https://museum.wa.gov.au/sites/default/files/imagecache/wam_v2_article_full/collections/calaverite.jpg
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The Lanthanides plus 
Scandium and Yttrium	

 Not actually that rare in 
the Earth’s crust	
• The scarcest REE (Lu) 

is the 60th most 
abundant element	

• But not common to 
find in volumes that 
are economic to mine.

What are the Rare Earth Elements (REE)?

Source: Geoscience Australia
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Copper (pipes, heating, wiring)	
• Soft but tough	

• Malleable and ductile	

• Conducts heat and electricity	

Titanium (‘modern metal, pigment in 
paint, suncream)	
• Lightweight, strong, rust-resistant, non-

toxic, high melting point	
• White and bright	
• Reflects UV light

Lithium (batteries, ceramics, glass)	
• Reactive – easy to get current 

flowing, so used as charge carrier	
• Lightweight	
• Tough but soft	

Neodymium (magnets, car batteries, 
specialised glass, lasers, tanning)	
• Powerful magnetic potential, less 

material needed so able to 
miniaturise electronic devices	

• Transmits UV rays, but not heating 
infrared rays

Why are minerals, metals and elements important?

Source: Critical Minerals and their uses | Geoscience Australia (ga.gov.au)     https://www.ga.gov.au/education/classroom-resources/minerals-energy/australian-mineral-facts/ 

Their properties enable them to be used for different purposes …	

https://www.ga.gov.au/scientific-topics/minerals/critical-minerals/critical-minerals-and-their-uses#heading-13
https://www.weinrichmineralsinc.com/userfiles/products/3/3/3331663.jpg
https://www.ga.gov.au/education/classroom-resources/minerals-energy/australian-mineral-facts/
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Activity: what metals come  from these minerals?

Source: https://www.weinrichmineralsinc.com/

Wolframite?

Tungsten

BauxiteTESEP Min. kit No. 51	

(gibbsite)?

Aluminium

Rutile?

Titanium

SpodumeneTESEP Min. Kit 

No. 52?

Lithium

(Fe,Mn)WO4

 (Al(OH)3)

TiO2

LiAl(SiO3)2
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Question: Which minerals do you think are critical 
minerals?
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What are critical minerals?

Lots of definitions …this is from Geoscience Australia:	

“Critical minerals are both economically important and have a high risk of supply 
disruption”.	

“Four main issues:	

1. Scarcity.	

2. Diversity and suitability of supply.	

3. Production only as a by-product of other commodities.	

4. Level of concentration from production or processing”.

Source: Geoscience Australia: Critical commodities for a high-tech world | Geoscience Australia (ga.gov.au)

https://www.ga.gov.au/data-pubs/data-and-publications-search/publications/critical-commodities-for-a-high-tech-world#:~:text=Critical%20commodities%20for%20a%20high-tech%20world:%201%201.1,Endowment%20and%20Potential%20David%20Huston,%20...%20More%20items
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What are critical minerals?

Here’s another from the European Commission (EU) …	

Their 2010 report on Critical raw materials for the EU stated: 	

• “a raw material is labelled critical when the risks of supply shortage and their 
impacts on the economy are higher than for most of the other raw materials”. 

Source: Geoscience Australia: Critical commodities for a high-tech world | Geoscience Australia (ga.gov.au)

https://www.ga.gov.au/data-pubs/data-and-publications-search/publications/critical-commodities-for-a-high-tech-world#:~:text=Critical%20commodities%20for%20a%20high-tech%20world:%201%201.1,Endowment%20and%20Potential%20David%20Huston,%20...%20More%20items
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What are critical minerals?

In plain language … 	
• A critical mineral is a mineral that a jurisdiction is worried about the supply 

of, as their economy will be impacted if the supply is not ensured.	

The list differs for each national / state / territory government globally, 
depending on:	
• Supply risk: 	
• Local mineral endowment or reliance on import (geopolitical issues)	

• Economic importance	
• Mining, manufacturing and consumption.
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Lots of jargon …

Critical v strategic, tech v high-tech	
• Critical is (broadly) consistently defined	
• Strategic refers to a plan to source these materials	
• Tech and high-tech mostly marketing terms … lots of minerals are needed for 

‘low’ technology and everyday uses too.	

Raw materials v commodities	
• Raw materials can be used to make or create something	
• Commodities are raw materials or primary products that can be bought or 

sold

Source: Geoscience Australia: Critical commodities for a high-tech world | Geoscience Australia (ga.gov.au)

https://www.ga.gov.au/data-pubs/data-and-publications-search/publications/critical-commodities-for-a-high-tech-world#:~:text=Critical%20commodities%20for%20a%20high-tech%20world:%201%201.1,Endowment%20and%20Potential%20David%20Huston,%20...%20More%20items
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Globally in terms of ‘criticality’

Source: Geoscience Australia

High Moderate Low
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Criticality in the European Union …

Source: Geoscience Australia

High

Low

Su
pp

ly
 ri
sk

Economic importance
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In the USA (with import reliance)

Source: The 50 Minerals Critical to US Security - Read-Roses

https://read-roses.com/the-50-minerals-critical-to-us-security/
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Australia has identified 31 critical minerals

Source: Australia's Critical Minerals Strategy 2019 (industry.gov.au)

Since June 2023 …


25. Silicon

26. High purity alumina


Since February 2024 …


27. Nickel

28. Fluorine

29. Selenium

30. Molybdenum

31. Arsenic

https://www.industry.gov.au/sites/default/files/2019-03/australias-critical-minerals-strategy-2019.pdf
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Australia has identified 26 critical minerals: 
note copper isn’t one nationally …

Source: Geoscience Australia: Critical commodities for a high-tech world | Geoscience Australia (ga.gov.au)

https://www.ga.gov.au/data-pubs/data-and-publications-search/publications/critical-commodities-for-a-high-tech-world#:~:text=Critical%20commodities%20for%20a%20high-tech%20world:%201%201.1,Endowment%20and%20Potential%20David%20Huston,%20...%20More%20items
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… but it is critical in NSW

Source: Critical minerals and high-tech metals strategy (nsw.gov.au)

https://www.nsw.gov.au/sites/default/files/2021-11/NSW%20Critical%20Minerals%20and%20High%20Tech%20Metals%20Strategy.pdf
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… but it is critical in NSW. Why?

There are only two Australian copper smelters: Mount Isa in Queensland and Olympic Dam in SA

https://www.abc.net.au/news/2025-04-08/glencore-copper-smelter-mount-isa-uncertain-future/105145134
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Still important and in use though:	
• Currently less worry about supply 	
• e.g. the known iron ore 

resources in Australia will last 
for 175 years at current 
production rates.	

• Transition from their use	
• e.g. lead soldering is being 

phased out due to health 
concerns – replaced by tin or 
zinc	

Many are on GA’s ‘low criticality list’.

What about ‘traditional’ minerals?

Source: Geoscience Australia

Low
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Australia’s strategic materials are: 

• Aluminium (Al) not alumina (Al2O3) 

• Copper 

• Phosphorous 

• Tin 

• Zinc 

Note: Fluorine was on the strategic materials list in 2023.

What about future critical minerals?

Source: Geoscience Australia



Teacher Earth Science 
 Education Programme Ltdwww.tesep.org.au

Question: What are some industries using critical 
minerals?
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What are some industries using critical minerals?

Source: 000.png (1200×630) (wilsoncenter.org)

https://www.wilsoncenter.org/sites/default/files/styles/og_image/public/media/uploads/images/000.png
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Minerals through the ages of energy

Source: AgesOfEnergy-Elements-widely-used-in-energy-pathways.png (754×421) (uq.edu.au)

https://smi.uq.edu.au/files/12622/AgesOfEnergy-Elements-widely-used-in-energy-pathways.png
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What about … ?
Year 10 (Biological Sciences)	

• Outlining processes involved in natural selection including variation, isolation and selection 	

A polymetallic nodules (above) are formed by 
metals precipitating out of sea water, or formed 
from diagenetic redox reactions in sediments, or 
via hydrothermal circulation around mid-oceanic 
sea vents. The nodules grow slowly over 
millions of years and can range in size from 
small nuggets to football sized boulders.

https://www.nature.com/articles/d41586-024-02393-7
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Dark Oxygen … a new origin of life?
Year 10 (Biological Sciences)	

• Outlining processes involved in natural selection including variation, isolation and selection 	

Takeaways:


• Polymetallic nodules are found deep on the ocean floor (~5km), around the world, far from sunlight


• The nodules are made of copper, iron and critical minerals: manganese, nickel and cobalt


• These nodules act as “batteries” by splitting water into oxygen and hydrogen


• The only known source of oxygen in the absence of sunlight and photosynthesis, called Dark Oxygen


• The discovery “… requires us to rethink how the evolution of complex life on the planet might have originated” 


• Nodules are at risk from deep sea mining because they contain critical minerals


• Published in Nature Geoscience


• Great description in The Conversation (March 2025)

https://www.theguardian.com/environment/article/2024/jul/22/dark-oxygen-in-depths-of-pacific-ocean-could-force-rethink-about-origins-of-life
https://www.nature.com/articles/s41561-024-01480-8
https://theconversation.com/my-team-discovered-dark-oxygen-on-the-seafloor-now-were-trying-to-understand-how-it-was-made-250445
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Summary

Critical minerals are those where supply is low or threatened, and they are 
important economically.	

List varies across jurisdictions.	

They are sometime referred to as critical or high-tech metals.	

They are critical for high-tech applications and the transition to renewable 
energy (plus more …). 


