
Chapter 15 
Mineral Resources and the Environment 
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Short version of this chapter? 

We are extracting resources, resources that 
concentrated in Earth’s crust over 4.5 billion years, 
reforming them, then tossing them “away”, putting 

them in low-concentration landfills all while leaving a 
trail of pollution and destruction along the way. 

We act as though this can go on forever. 
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https://www.latimes.com/opinion/editorials/la-ed-plastic-plan-20180220-story.html
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Identify 5 ways we use minerals in daily life. 
Explain the importance of mineral extraction to our economy.  
Distinguish between reserves and resources, economic and sub-economic. 
Sort resources into elements, aggregates, chemical minerals, ag minerals.  
Identify 4 responses to limited availability.  
Explain the importance of concentration factor.  
Draw and explain how minerals are concentrated through plate movement.  
Draw and explain how hydrothermal deposits form and what they do.  
Identify aggregates as the biggest resource extraction industry.  
Locate what minerals occur in placer deposits and where placer deposits occur. 
Name two evaporites important to our economy.  
Explain how evaporites form. 
Draw, label, & explain the formation of a salt dome, explaining the geologic importance. 
Explain the importance of phosphate. 
Explain two ways weathering can concentrate ores. 
Draw how a mid-ocean ridge can create ore deposits. 
List the impacts of mineral extraction and processing.  
Describe 4 impacts of mining. 
Describe 4 actions to reduce the impact of mining. 
   Case Histories:  1) Minamata   2) Gold King 
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Fossil Trace Country Club 
 - a former clay mine
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Types of Mineral Resources 

Elements 
Fe, Al, Cr, Mn, Ti, Mg 

Aggregates 
94% of all US mining by mass 

Minerals for Chemical Industry 
(Feedstock.  Not all petroleum becomes fuel.) 

Agricultural Minerals 
phosphates - 1% of all US mineral mining
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https://www.chron.com/business/energy/article/New-frac-sand-mine-planned-for-Oklahoma-13296155.php
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https://qz.com/africa/1430196/sand-mining-in-mozambique-by-chinese-firm-destroys-lives/ 
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Compare Resource 
Use by Country
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Responses to Limited Availability 

Find more.  

Substitute.  

Recycle. 

Use less. / Be more efficient. 

Do without. 
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How do the minerals form?
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Salar de Atacama
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Good for storage 
of radioactive 

waste?
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https://www.youtube.com/watch?v=5Bh7DJKAC1A 

Google Maps 
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Aluminum cans shipped by the US aluminum industry in 2012: 92 billion.

Aluminum cans recycled in in the US in 2012: 62 billion.

Hours a laptop can run from energy saved by recycling one Al can: 5.2.

Hours a day the average American spends on-line with a computer: 2.3.
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Rare earth elements (REE) in two representative ores.  Bastnäsite is dominated by La, 
Ce, and Nd, with Eu through Lu plus Y totaling only 0.4%.  Lateritic ore is Y-dominated. 
Dark blue and light blue sectors represent lanthanides of even and odd atomic number, 
respectively.  A bastnäsite is an ore with the chemical formula (X)CO3F where X = a La, 
Ce, or Y, all REEs. 
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http://www.geologypage.com/2018/12/rare-earth-elements-discovered-in-georgia-kaolin-mines-study-finds.html

Rare-earth elements discovered in Georgia 
kaolin mines, study finds
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This is the Escondida copper mine in Chile, 
one of the largest such mines in the world.
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Tar Sands - Deeper Steam Method
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Tar Sands - Surface Method
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Terms  
Ore 

Overburden 
Gangue 
Tailings 
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Hanging Wall

Foot Wall

Fault

Fault
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Mn - 24% 
Fe - 14% 
Cu -   1% 
Ni  -   1%
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https://www.ecowatch.com/map-of-mining-amazon-2623200925.html
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https://rmi.org/new-lives-old-mines-method-developing-renewable-energy-closed-mine-sites/
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The Resource Curse or Paradox
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http://longtermpayday-loans.blogspot.com/2011/10/the-natural-resources-
curse.html 

“The negative correlation is not very strong because some countries – think 
Chile and Saudi Arabia – have managed to have it both ways. But the data 
certainly suggest no positive correlation between natural resource wealth and 
economic growth.”” 

Along the way, he reviews the possible reasons why natural resources might 
hinder economic growth. 

1) Commodity prices fluctuate a lot, so an economy that depends on commodity 
exports will be hit by a series of shocks. 

2) An economy focused on natural resources diverts land, labor, and capital from 
other sectors of the economy, like manufacturing 

3) Natural resource endowments can foster corruption and weak institutions, as 
different groups jostle for control of the income from the resources. 

4) High exports of natural resources can lead to currency appreciation which then 
disadvantages all other exports. 

5) Natural resources can be depleted.
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https://www.youtube.com/watch?v=FufLx3aRRX0

The Global Supply of Critical Materials: Assessing and  
Tracking Critical Mineral Commodities
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Construction & Demolition
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https://www.cnn.com/2019/02/18/africa/zimbabwe-mine-disaster-intl/index.html
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https://www.nbcnews.com/video/video-shows-deadly-wall-of-sludge-from-vale-sa-burst-dam-in-brumadinho-brazil-1436005443891

https://www.youtube.com/watch?v=SeHEVJWPAao

90

https://www.youtube.com/watch?v=nCOH6Dn8VYs
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Minamata 

Gold King Mine
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