
Unveiling Future Energy Sources: Volcanoes Signal Mineral- Riches

Description

Located approximately 400 kilometres northwest of Sydney, just south of Dubbo, is a significant geological
formation consisting of rock that dates back around 215 million years, formed by volcanic activity. Referred
to as the Toongi deposit, this site is renowned for its abundance of rare earths, a group of 16 metallic
elements crucial for a variety of modern technologies, ranging from electric vehicles to solar panels and
smartphones.

Although there are ongoing efforts to extract resources from this deposit, the projected demand for rare
earths in the upcoming decades is expected to be substantial. To gain further insights into these deposits, it
is imperative to comprehend the process of their formation. Recent research on Australian volcanoes, as
published in Nature Communications Earth and Environment, explores how the analysis of tiny crystals
formed within volcanoes can provide valuable clues regarding the genesis of rare earth deposits, aiding in
the discovery of additional reserves.

The formation of rare earth element deposits commences with the partial melting of Earth's mantle, situated
deep beneath the planet's surface. The mantle comprises minerals rich in iron and magnesium, containing
trace amounts of rare earth elements. When this mantle undergoes melting to generate magma, the rare
earth elements readily transition into the magma, with the resulting composition dependent on the extent of
the melting process.

As magma ascends towards the Earth's surface, it cools, leading to the formation of new minerals primarily
composed of oxygen, silicon, calcium, aluminium, magnesium, and iron. This cooling process results in a
higher concentration of rare earth elements in the residual liquid, which eventually solidifies within the crust
or erupts on the surface, forming deposits rich in critical metals.

Vocabulary List:

1. Geological /ˌdʒiːəˈlɒdʒɪkəl/ (adjective): Relating to the study of the earth’s physical structure and substance.
2. Volcanic /vɒlˈkænɪk/ (adjective): Relating to or produced by a volcano.
3. Abundance /əˈbʌndəns/ (noun): A very large quantity of something.
4. Insights /ˈɪnsaɪts/ (noun): An accurate and deep understanding of something.
5. Comprehend /ˌkɒmprɪˈhɛnd/ (verb): To understand or grasp the nature of something.
6. Genesis /ˈdʒɛnɪsɪs/ (noun): The origin or mode of formation of something.

Comprehension Questions
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Multiple Choice

1. Where is the Toongi deposit located? 
    Option: 400 kilometres southeast of Sydney
    Option: 200 kilometres north of Sydney
    Option: 400 kilometres northwest of Sydney
    Option: 600 kilometres west of Sydney

2. What is the age of the rock formation at the Toongi deposit? 
    Option: 100 million years
    Option: 150 million years
    Option: 215 million years
    Option: 300 million years

3. What is the importance of rare earths found at the Toongi deposit? 
    Option: Crucial for agriculture
    Option: Crucial for construction
    Option: Crucial for technology
    Option: Crucial for transportation

4. What process aids in the discovery of additional rare earth reserves according to recent research? 
    Option: Cooling of magma
    Option: Analysis of tiny crystals in volcanoes
    Option: Erosion of volcanic rocks
    Option: Earthquake activity

5. Where do rare earth elements primarily originate from in the Earth's formation process? 
    Option: Magma
    Option: Mantle
    Option: Outer core
    Option: Crust

6. What minerals are primarily formed during the cooling process of magma? 
    Option: Carbon and hydrogen
    Option: Oxygen and silicon
    Option: Gold and silver
    Option: Sodium and potassium
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True-False

7. The Toongi deposit is located south of Dubbo. 

8. Projected demand for rare earths in upcoming decades is minimal. 

9. The mantle beneath Earth's surface contains rare earth elements. 

10. The analysis of tiny crystals within volcanoes aids in discovering rare earth deposits. 

11. Rare earth elements primarily solidify in the Earth's core. 

12. New minerals formed during magma cooling contain oxygen and iron. 

Gap-Fill

13. The Toongi deposit is known for its abundance of rare earths, a group of 16 metallic elements crucial for 

modern technologies ranging from electric vehicles to smartphones, and it is approximately 

 kilometres northwest of Sydney. 

14. The formation of rare earth deposits commences with the partial melting of Earth's mantle, rich in 

minerals containing trace amounts of rare earth elements, with the process generating magma and 

transitioning the rare earth elements into the magma, the resulting composition of which depends on the 

 of the melting process. 

15. As magma cools and ascends towards Earth's surface, it leads to the formation of new minerals 

primarily composed of oxygen, silicon, calcium, aluminium, magnesium, and 

, resulting in a higher concentration of rare earth elements in the residual liquid. 

16. Recent research in Australian volcanoes published in Nature Communications Earth and Environment 

explores the analysis of tiny crystals within volcanoes to provide valuable clues regarding the genesis of 

rare earth deposits, aiding in the discovery of additional reserves, contributing to a better understanding of 
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the  process. 

17. The solidification of residual liquid within the crust or its eruption on the surface leads to the formation 

of deposits rich in critical metals, highlighting the significance of the rare earth element 

 in various technological applications. 

18. The projected demand for rare earths in the upcoming decades is expected to be 

, necessitating constant efforts to extract resources from deposits like Toongi to 

meet this growing need for critical elements. 

Answer
Multiple Choice: 1. 400 kilometres northwest of Sydney 2. 215 million years 3. Crucial for technology
4. Analysis of tiny crystals in volcanoes 5. Mantle 6. Oxygen and silicon
True-False: 7. True 8. False 9. True 10. True 11. False 12. False
Gap-Fill: 13. 400 14. extent 15. iron 16. formation 17. abundance 18. substantial

Vocabulary quizzes

Multiple Choice  ( Select the Correct answer for each question. ) 

1. Which field of study focuses on the Earth's structure materials and processes? 
    Option: Physics
    Option: Astronomy
    Option: Geological
    Option: Chemistry

2. Which term describes a material that resembles glass in texture and appearance? 
    Option: Foamy
    Option: Vitreous
    Option: Metallic
    Option: Rubbery

3. What refers to the community of microorganisms that live in and on the human body? 
    Option: Atmosphere
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    Option: Microbiome
    Option: Biosphere
    Option: Lithosphere

4. Which term describes a mutual relationship or connection between two or more things? 
    Option: Isolation
    Option: Contrast
    Option: Correlation
    Option: Variation

5. What is the act of removing or separating something from a larger unit or body? 
    Option: Attachment
    Option: Adornment
    Option: Detachment
    Option: Confinement

6. Which term is used to describe a deep crack in a glacier? 
    Option: Ravine
    Option: Canyon
    Option: Crevasse
    Option: Plateau

7. Which term means to increase in speed or amount? 
    Option: Decelerate
    Option: Stagnate
    Option: Accelerate
    Option: Regress

8. Which term refers to a localized physical condition in which part of the body becomes reddened swollen 
hot and often painful? 
    Option: Regeneration
    Option: Inflammation
    Option: Congestion
    Option: Degeneration

9. In glaciology what process involves the breaking off of ice chunks from the edge of a glacier? 
    Option: Melting
    Option: Freezing
    Option: Calving
    Option: Condensation

10. Which term means exposed to danger suspicion or disrepute? 
    Option: Defended
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    Option: Compromised
    Option: Enhanced
    Option: Protected

Gap-Fill  ( Fill in the blanks with the correct word from the vocabulary list. ) 

11. Studying history provides valuable  into human behavior. 

12. Some individuals have a heightened  to certain foods. 

13. The  of the new drug in treating the disease is being carefully studied. 

14. Climate change is  the rate of glacier melt in polar regions. 

15.  pressure measurements are important for weather forecasting. 

16. The surgeon performed the  of the appendix to treat the patient. 

17. The company's profits showed a significant  last quarter. 

18. Consuming fruits rich in  can help neutralize free radicals in the body. 

19. The journey ended at the  station in the city center. 

20. Early  can help prevent the spread of infectious diseases. 

Matching Sentences  ( Match each definition to the correct word from the vocabulary list. ) 

21. The forest was teeming with a variety of wildlife and plant species.

22. The artist described the of his latest masterpiece in detail.

23. Many people experience the phenomenon of floaters in their vision.

24. The committee a new policy to address environmental concerns.

25. Regular exercise has a effect on overall health and well-being.

26. During the winter bears often to their dens to hibernate.

27. Lack of sleep can feelings of stress and anxiety.
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28. The device has a high level of able to detect even subtle changes.

29. Hawaii is known for its activity with several active volcanoes.

30. Many athletes use dietary to enhance their performance.

Answer
Multiple Choice: 1. Geological 2. Vitreous 3. Microbiome 4. Correlation 5. Detachment 6. Crevasse 7. 
Accelerate 8. Inflammation 9. Calving 10. Compromised
Gap-Fill: 11. Insights 12. Sensitivity 13. Efficacy 14. Accelerating 15. Barometric 16. Detachment 17. Decline
18. Antioxidants 19. Terminus 20. Intervention
Matching sentence: 1. Abundance 2. Genesis 3. Muscae volitantes 4. Proposed 5. Beneficial 6. Retreat
7. Exacerbate 8. Sensitivity 9. Volcanic 10. Supplements
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