Chapter 8
Earth Systems and Resources



The Earth’s resources were
determined when the planet
formed.




The Earth’s Layers

Mantle- above the core containing
magma

Crust- the outermost layer of the
planet.
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The Earth’s Layers

molten rock.
Lithosphere- the brittle

outermost layer of the planet

that i1s approximately 100 km
thick.



Convection and Hot Spots

well upward from the mantle.

Hotspots- places where molten material
from the mantle reach the lithosphere.




Theory of Plate Tectonics
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constant motion.

r

Fossils of the freshwater
reptile Mesosaurus have
been found in South

America and Africa.

Fossil evidence
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Tectonic Plates
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Consequences of Plate
ovement
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Types of Plate Contact

Convergent plate boundaries- when
plates move toward one another and

collide.

Transform fault boundaries- then plates
move sideways past each other.



(b) Convergent plate boundary

(c) Transform fault boundary
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Faults and Earthquakes

the lithosphere rupture unexpectedly
along a fault.
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Faults and Earthquakes

picenter- the exact point on the surface
of Earth directly above the location
where the rock ruptures.

Richter scale- a measure of the largest
ground movement that occurs during an
earthquake. The scale increases by a
factor of 10, so an earthquake of 7 is 10
times greater than an earthquake of 6.



The Rock Cycle

Figure 8.15
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Transport and
compression

Melting occurs when
tectonic plates are
subducted.




The Rock Cycle

xtrusive igneous- from when magma cools above Earth.
(ex. A volcano that ejects magma out will form this)

Sedimentary rocks- form when sediment such as
mud, sands, or gravels are compressed by overlying
sediments.

Metamorphic rocks- form when sedimentary,
igneous or other metamorphic rocks are subjected to

high temperatures and pressures.



Weathering and Erosion

Physical weathering- the mechanical
breakdown of rocks and minerals.




Weathering and Erosion

chemical reactions.
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Erosion

organisims can eroae materiails.

Deposition- the accumulation or depositing
of eroded material such as sediment, rock
fragments or soil.




Serves as a filter for water
A habitat for living organisms
Serves as a filter for pollutants



Breaks down
organic material

and recycles AN
nutrients

Habitat fora
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The Formation of Soil

Climate- what type of climate influences
soil formation

Topography- the surface and slope can
influence soil formation

Organisms- plants and animals can have
an etfect on soil formation

Time- the amount of time a soil has spent
developing can determine soil properties.



The Formation of Soil
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Soil Horizons

O horizon: Organic matter in
various stages of decomposition

A horizon (topsoil): Zone of
overlying organic material mixed
with underlying mineral material

B horizon (subsoil): Zone of
accumulation of metals and nutrients

C horizon (subsoil): Least-
weathered portion of the soil profile,
similar to the parent material

Figure 8.21

Environmental Science
© 2012 W. H. Freeman and Company

In some soils, an
E horizon occurs
beneath either the
O or the A horizon.




Soil Horizons

A horizon- (topsoil) the zone of organic
material and minerals mixed together.

B horizon- (subsoil) composed primarily of
mineral material with very little organic
matter

C horizon- (parent material) the least
weathered horizon and is similar to the
parent material.



Physical Properties of Soil
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Clay (<0.002 mm)

-~ silt(0.002 mm - 0.05 mm)

’ Sand (0.05 mm -2 mm)

e

Relative soil particle sizes
(magnified approximately 100 times)
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Physical Properties of Soil

[=]

Time = zero 100 days 100 years

Figure 8.23
Environmental Science
© 2012 W. H. Freeman and Company




Chemical Properties of Soil

Soil bases- calcium, magnesium,
potassium and sodium

Soil Acids- aluminum and hydrogen

Base saturation- the proportion of soil
bases to soil acids



Biological Properties of Soil
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Elemental Composition of

the Earth’s Crust

Aluminum 8%

Iron 6%
Magnesium 4%
/ Calcium 2.4%

Oxygen
46%




Reserves

Approximate supplies of metal reserves remaining
Global reserves U.S. reserves
Metal remaining (years) remaining (years)
Iron (Fe) 120 40
Aluminum (Al) 330 2
Copper (Cu) 65 40
Lead (Pb) 20 40
Zinc (Zn) 30 25
Gold (Au) 30 20
Nickel (Ni) 75 0
Cobalt (Co) 50 0
Manganese (Mn) 70 0
Chromium (Cr) 75 0

Sources: S. Marshak, Earth: Portrait of a Planet, 3rd ed. (W. W. Norton, 2007); U.S. Geological
Survey Mineral Commodity Summaries, http://minerals.er.usgs.gov/minerals/pubs/mcs/.
Table 8.1
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Types of Mining

rock to expose ore.

Open pit mining- the creation of a large
pit or hole in the ground that is visible
from the surface.

Mountain top removal- removing the
entire top of a mountain with explosives.

Placer mining- looking for metals and
stones in river sediments.



Types of Mining

= Subsurface mining- mining for resources
that are 100 m below Earth’s surtface.

17.\:/EF: 51 Types of mining operations and their effects
Type of mining Effects on Effects on Effects on Effects on Effects on
operation air water soil biodiversity humans
Surface Significant dust Contamination Most soil Habitat alteration Minimal in the
mining from earth-moving of water removed from and destruction mining process, but
equipment that percolates site; may be over the surface air quality and water
through tailings replaced if areas that are quality can be
reclamation mined adversely affected
occurs near the mining
operation
Subsurface Minimal dust at the Acid mine Road construction = Occupational hazards
mining site, but emissions drainage as well to mines fragments  in mine; possibility of
from fossil fuels used  as contamination habitat death or chronic
to power mining of water that respiratory diseases
equipment can be percolates such as black lung
significant through tailings disease
Table 8.2
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