
Chapter 16

Minerals & 
Mineral Resources



Mineral

 A naturally occurring

 usually inorganic (does not contain carbon)

 orderly internal structure



Ore

 Mineral that is valuable & profitable to remove from the ground 
(extract)

 Can either be metallic or nonmetallic



Metallic Ore Example: Aluminum
 Conduct Electricity

 Have Shiny Surfaces

 Are Opaque (you cannot see through them)



Surface Mining



Open-Pit Mining – Also Called Quarries

 A method often used to mine large quatities of near-surface ore

 Ore is mined downware layer by layer

 Explosives are used, if needed, to break up the ore

 Haul trucks transport ore from the mine



Surface Coal Mining

 The first step is to remove & set aside 
the overburden, which is the soil & rock 
covering the ore deposits.

 Today, the largest machines in the world 
are used to strip overburden.



Solar Evaporation

 Sun evaporates sea water until salt crystals called halite form & can 
be harvested

 Used in areas that receive little rain such as the Mediterranean Sea 
or San Francisco Bay

 Used largely in developing countries

 30% of the world’s salt comes from the solar evaporation process



Placer Mining

 Placer deposits in areas such as the bends of rivers are dredged

 Examples are gold, diamonds, & other heavy minerals



Subsurface Mining



Room-and-Pillar Mining Example: Lead

 A network of entries called rooms are cut into a seam.

 Pillars of coal are left standing to support the roof.

 When mining is complete, the pillars are removed beginning with 
those at the farthest point back



Subsidence
 Sinking regions of ground with no horizontal movement

 Occurs when pillars collapse or a mine roof or floor fails



Longwall Mining Example: Coal

 A machine called a shearer moves back and forth across the coal 
seam.

 The shearer may be more than 1000 feet long

 As the shearer moves forward through the seam, the mine roof 
behind hydraulic supports collapses



Environmental 
Impacts



Negative Impacts

1) Air & Noise Pollution

2) Water Contamination

3) Displacement of Wildlife

4) Erosion & Sedimentaion

5) Soil Degradation

6) Subsidence

7) Underground Mine Fires

8) Mine Collapse



Acid Mine Drainage

 When coal reacts with oxygen & water, 
dilute sulfuric acid can form

 This acid can dissolve toxic materials that 
pollutes local water supplies

 AMD can also kill aquatic life



Regulations Mining Companies Must Follow
 Must obtain permits from BOTH state & federal agencies

 Clean Water Act

 Safe Drinking Water Act

 Endangered Species Act

 Comprehensive Response Compensation & Liability Act (Superfund –
regulates release of hazardous substances into the air, soil, & water)

 Surface Mining Control and Reclamation Act ( Minimizes effects of coal 
mining)



Reclamation

 The process returning land to its original or better condition after 
mining
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Chapter 17
Non-Renewable Energy



World Energy Use

 The United States & Canada use 
the most energy per person

 Kenya, a country in Africa, uses 
the least



Energy Use in the United States

 In the 1990’s the energy needs of the 
United States increased only slightly

 Currently, about 50% of our energy comes 
from coal, and 20% comes from nuclear 
power plants



Factors used to Determine the Suitability of 
Potential Fuels

 Energy Content

 Cost

 Availability

 Safety



Modern Life as We Know It Would 
Not Be Possible Without Fossil Fuels

•The products made from fossil fuels including 
plastics are countless

• If you traveled to school in a motor vehicle or used 
anything plastic, then you already used a fossil fuel 
today

•We use these fuels for:
1. Transportation

2. Manufacturing, 

3. Heating & cooling buildings

4. Generating electricity



Fossil
Fuels
•Coal & other fossil 
fuels are formed 
from prehistoric 
plants that original 
gained there energy 
from the sun.

•In fact, the majority the energy on our planet 

starts out as energy from the sun.



Energy Stored in Fossil Fuels is MOST OFTEN 
Often Converted Into Electricity



Sulfur is a Major Source of Air Pollution from 
Burning Fossil Fuels



Another Negative of Burning 
Fossil Fuels

•Burning fossil fuels 
releases large amounts of 
carbon dioxide gas into 
the atomsphere… a 
Greenhouse Gas.



Factors that Help Predict Future Oil 
Production

•Changes in technology

•Cost of obtaining fuels

•Number of oil deposits 
discovered



Nuclear Energy

•Building & maintaining a nuclear power plant is 
expensive, which is the main reason so few are being built 
today.



Yucca 
Mountain

•Radioactive waste 
from nuclear power 
plants is dangerous 
for thousands of 
years.

•The US is currently researching Yucca 

Mountain in Nevada as a storage site because it 

is extremely geologically stable.



The Main Advantage of Nuclear Energy is 
that it does NOT Cause Air Pollution



The Future of Nuclear 
Energy?

The technical 
difficulties of 
achieving the high 
temperatures 
needed for nuclear 
fusion mean that its 
practical use is 
uncertain.


