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Earth’s Resources



4.1 Energy and Mineral Resources

 Renewable
resources can be
replenished over
fairly short spansfairly short spans
of time, such as
months, years, or
decades.



4.1 Energy and Mineral Resources

 Nonrenewable resources take
millions of years to form and
accumulate.



4.1 Energy and Mineral Resources

 Fossil fuels are
hydrocarbons that

Fossil Fuels

 Fossil fuels are
hydrocarbons that
may be used as
fuel, including
coal, oil, and
natural gas.



4.1 Energy and Mineral Resources

Fossil Fuels

• Coal
• Forms when heat and pressure• Forms when heat and pressure
transform plant material over
millions of years passing
through four stages; peat, lignite
(brown coal), bituminous coal
(soft coal), then anthracite (hard
coal).



4.1 Formation of Coal



4.1 Energy and Mineral Resources

 Petroleum and Natural Gas
• Form from the remains of plants
and animals that were buried in

Fossil Fuels

and animals that were buried in
ancient seas.
• Millions of years later after
continual sediment build-up
chemical reactions slowly
transform the organic remains.



4.1 Formation of Petroleum



4.1 Formation of
Petroleum



Anticlines Are Common Oil Traps

Anticline is an uparched series of sedimentary rock layers.



4.1 Energy and Mineral Resources

 Fuels derived from tar sand and oil
shales could become good
substitutes for dwindling petroleum
supplies.
 Tar sands are usually mixtures of Tar sands are usually mixtures of
clay and sand combined with water
and varying amounts of black, thick
tar called bitumen.
 Oil shale is a rock that contains a
waxy mixture of hydrocarbons
called kerogen.



Tar Sands



Oil Shale



4.1 Energy and Mineral Resources

 Some of the most important
mineral deposits form through

Formation of Mineral Deposits

igneous processes and from
hydrothermal solutions.

• Ore is a useful metallic mineral
that can be mined at a profit.



Metallic Ores Copper ore

Lead Ore

Chromite
ore



4.1 Energy and Mineral Resources
Formation of Mineral Deposits

Mineral Resources and Igneous
Processes

• Produce important deposits of
metallic minerals such as gold,
silver, copper, mercury, lead,
metallic minerals such as gold,
silver, copper, mercury, lead,
platinum, and nickel.



4.1 Energy and Mineral Resources

Hydrothermal Solutions
• Produce ore deposits such
as gold, lead, zinc, silver,

Formation of Mineral Deposits

• Produce ore deposits such
as gold, lead, zinc, silver,
and copper.



4.1 Energy and Mineral Resources

Placer Deposits

• Form when eroded heavy
minerals settle quickly from

Formation of Mineral Deposits

minerals settle quickly from
moving water while less dense
particles remain suspended and
continue to move.



Mineral-Rich Hot Water Seeps
into Rock Fractures



4.1 Energy and Mineral Resources

 Nonmetallic mineral resources are
extracted and processed either for
the nonmetallic elements they

Nonmetallic Mineral Resources

the nonmetallic elements they
contain or for their physical and
chemical properties.

• Divided into two groups:
• Building materials and industrial
minerals



Uses of Nonmetallic Minerals



4.2 Alternate Energy Sources

1. Solar energy’s “fuel” is free.

 Solar energy has two
advantages:

2.Solar energy is non-polluting.2.Solar energy is non-polluting.



4.2 Alternate Energy Sources

 Solar energy has few
drawbacks:
1. It is expensive to install the

Solar Energy

1. It is expensive to install the
equipment needed.
2. Supplemental heating unit is
needed on cloudy days, in
winter, and at night.



4.2 Alternate Energy Sources

 In nuclear
fission, the nuclei

Nuclear Energy

fission, the nuclei
of heavy atoms
such as uranium-
235 are
bombarded with
neutrons.



4.2 Alternate Energy Sources

 The uranium nuclei split into
smaller nuclei and emit neutrons
and heat energy.

• The neutrons that are emitted then

Nuclear Energy

• The neutrons that are emitted then
bombard the nuclei of adjacent
uranium atoms, producing a chain
reaction that produces a lot of heat.

• The energy from the heat can be
used to drive steam turbines that
turn electrical generators.



Diablo Canyon Nuclear Plant



4.2 Alternate Energy Sources

 In the next 50 to 60 years, wind
power could meet between 5 to 10
percent of the country’s demand

Wind Energy

percent of the country’s demand
for electricity.

• Drawbacks include noise pollution,
cost of large tracts of land and the
need for technical advances.



Wind Turbines



Double Time - sun and wind



4.2 Alternate Energy Sources

 The water held in a reservoir behind

 Hydroelectric power is the power
generated by falling water.

Hydroelectric Power

 The strong water flow that results
drives turbines and electric
generators.

 The water held in a reservoir behind
a dam is a form of stored energy that
can be released through the dam to
produce electric power.



Glen Canyon Dam



4.2 Alternate Energy Sources

 Geothermal energy is harnessed
by tapping natural underground
reservoirs of steam and hot water.

Geothermal Energy

 Hot water is used directly for
heating and to turn turbines that
generate electric power.

reservoirs of steam and hot water.





The Geysers Is the World’s Largest
Electrical Geothermal Facility



4.2 Alternate Energy Sources

 Tidal power is harnessed by
constructing a dam across the
mouth of a bay or an estuary in
coastal areas.coastal areas.

 The strong in-and-
out flow of tidal
water drives
turbines and
electric generators.



Tidal
Dams







4.3 Water, Air, and Land Resources

 Each day, people use fresh water
for drinking, cooking, bathing, and
growing food.

The Water Planet

growing food.
 Earth’s reserves are relatively

small. Less than one percent of the
water on the planet is usable fresh
water.



4.3 Water, Air, and Land Resources

•Point source pollution comes from
a known and specific location, such

 Freshwater Pollution

a known and specific location, such
as factory pipes.

•Nonpoint source pollution is
pollution that does not have a
specific point of origin.





4.3 Water, Air, and Land Resources

 Freshwater Pollution

•Runoff is the water that flows
over the land rather than
seeping into the ground, oftenseeping into the ground, often
carrying nonpoint source
pollution.



Major Types of Water Pollution



4.3 Water, Air, and Land Resources

 The chemical
composition

Earth’s Blanket of Air

composition
of the

atmosphere
helps

maintain life
on Earth.



4.3 Water, Air, and Land Resources

• The increase of carbon dioxide in the
atmosphere has altered the carbon
cycle and contributed to global

 Pollution in the Air

cycle and contributed to global
warming—the unnatural warming of
the lower atmosphere.

• Through a series of chemical
reactions, these pollutants in the air
are converted into acids that are a
major cause of acid precipitation.



Major Primary
Pollutants and
Their SourcesTheir Sources



4.3 Water, Air, and Land Resources

 Earth’s land provides soil
and forests, as well as

mineral and energy

Land Resources

and forests, as well as
mineral and energy

resources



4.3 Water, Air, and Land Resources

 Damage to Land Resources

• Mines produce many mineral
resources, but mines are destroying,
soil, vegetation, and Earth’ssoil, vegetation, and Earth’s
contours.

• Mines also cause soil erosion and
pollution that contaminates soil and
water and destroys ecosystems.

• Agriculture also has many impacts
on the land.



Surface Mining Destroys Earth’s Surface



Virgin Forest in the U.S.:
Years 1620, 1850, 1920, and Today



Reconstructed Northern Hemisphere temperature anomalies for the past
1000 years.









Keeping Water Clean and Safe

4.4 Protecting Resources

 Conservation is the careful use of
resources.resources.

 Pollution prevention means
stopping pollution from entering
the environment.



4.4 Protecting Resources

 Starting in the 1970’s, the federal
government passed several laws to
prevent or decrease pollution and
protect resources.

• In 1972, the Clean Water Act (CWA)
required industries to reduce or
eliminate point source pollution into
surface waters.

• The Safe Drinking Water Act of 1974
helped protect drinking resources.



Preventing
Water

PollutionPollution



4.4 Protecting Resources

 In the 1970’s, Congress
passed the Clean Air Act,

Protecting the Air

passed the Clean Air Act,
the nation’s most

important air pollution
law.



4.4 Protecting Resources

• National Ambient Air Quality
Standards (NAAQS) established for
six “criteria” pollutants known to

Protecting the Air

six “criteria” pollutants known to
cause health problems – carbon
monoxide, ozone, lead, sulfur
dioxide, nitrogen oxides and
particulates (fine particles).



Saving
Energy



4.4 Protecting Resources

 Protecting land resources
involves preventing pollution
and managing land resources

Caring for Land Resources

and managing land resources
wisely.

•Compost is partly decomposed
organic material that can be used
as fertilizer.



4.4 Protecting Resources

•Recycling is the collecting and
processing of used items so that

Caring for Land Resources

processing of used items so that
they can be made into new
products.

•The Resource Conservation and
Recovery Act of 1976 has
decreased the illegal and unsafe
dumping of hazardous waste.



4.4 Protecting Resources

• The Resource Conservation and
Recovery Act (RCRA) of 1976 has
decreased the illegal and unsafe
dumping of hazardous waste requiring
companies to store, transport, andcompanies to store, transport, and
dispose of hazardous waste according
to strict guidelines.

• The 1980 Comprehensive Environmental
Response, Compensation, and Liability
Act (Superfund) mandates the cleaning
up of abandoned hazardous waste sites.




