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I.
Overview of Geosciences 342

A.
Topics

1.
Geology

a.
Earthquakes and plate tectonics

b.
The rock cycle

c.
The hydrologic cycle

2.
Astronomy

a.
The moon: phases, eclipses, changes in rise/set times

b.
Apparent and actual motion of stars, planets, sun and moon

c.
Why does Earth have seasons?

3.
Meteorology

a.
The greenhouse effect

b.
What makes the wind blow?

c.
What makes clouds?

B.
Themes
1.
Models: “A model of something is a simplified imitation of it that we hope can help us understand it better. A model may be a device, a plan, a drawing, an equation, a computer program, or even just a mental image.” (p. 168, Science for All Americans, by the American Association for the Advancement of Science, 1990). In this class, we will be using a lot of physical models. Physical models are made of materials that behave analogously to (but not exactly like) the real earth materials they are modeling. The behavior of a model is always a bit different from that of the real thing (for example, the model is almost always simpler than the real thing).

2.
Flow of Energy and Matter: Energy flows through the Earth System, often changing form as it does so; matter is recycled within the Earth system. The recycling of matter is powered by the energy flow.

3.
Convection: Convection happens when fluids are hotter on the bottom than they are on the top because a change in temperature causes thermal expansion/ contraction which causes a change in density which causes a change in buoyancy which causes fluid to rise/sink.

4.
Apparent Motion: We can understand the apparently complex motions of the sun, moon, stars, wind and ocean currents by taking into account our rotating revolving reference frame (i.e. the solid Earth).

5.
Changes of State: Changes of state (melting, crystallization, condensation, evaporation, boiling) happen at special threshold temperatures; those threshold temperatures vary with changes in pressure and composition.

II.
The Cause of Ground Shaking During Earthquakes:  Elastic Rebound Theory

A.
Terminology 

1.
Strain:

2.
Elastic strain:

3.
Elastic potential energy:

B.
Review of Lab Results 

1.
Changes in Shape of Foam Rubber (Exaggerated) + Related Transfer of Energy
a.
Starting position for foam rubber model
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i.
What is the state of the foam rubber?

• Any elastic strain? 

• Any stored elastic potential energy? 

ii.
What is the state of the fault?

• What forces are acting on the fault surface?

• Has there been any fault slip? 

b.
As you turn the crank
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i.
What is the state of the foam rubber?

• Any elastic strain? 

• Any stored elastic potential energy? 

ii.
What is the state of the fault?

• What forces are acting on the fault surface?


Elastic Force: 


Friction:

• Has there been any fault slip? 

c. Just before an earthquake
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i.
What is the state of the foam rubber? 

ii.
What is the state of the fault?

d.
An earthquake happens
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i.
What happens to the foam rubber during the earthquake? 

ii.
What happens to the fault during the earthquake?

iii.
Where did all the energy go?

3.
Application of the model to the real world

(See the diagram on page A–4 of the course packet): 

4.
What causes the shaking?

5.
Why do waves spread out from the epicenter of the earthquake?

IV.
World-Wide Distribution of Earthquakes (See Figure 6.11 on page 173 and compare it to Figures 7.13 on page 206 and 7.8 on pages 200-201 of the textbook)

A.
Describe any patterns to the world-wide distribution of earthquakes.

B.
Why does this pattern exist?
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