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In Class Assignment October 21, 2004

THE EARTH’S INTERIOR

Seismic Waves

There are two main kinds of waves that travel through the earth after a major earthquake (or impact). They are called P waves and S waves. Describe how the energy and motion is transferred in a P wave.

P waves are compressional waves, like sound. They travel through all media (air, liquid, solid).

What does the P stand for?  Primary, because they arrive first (are the fastest).

Describe how the energy and motion is transferred in a S wave.

S waves are translational (back and forth, shear) waves. They travel only through solid material.

What does the S stand for?  Secondary, because they arrive second after the P waves

Convection

Convection is a way of moving heat. When does convection ‘set in’?

Convection sets in when conduction is unable to transfer the heat quickly enough.

Deep inside the Earth’s core, there are sources of heat.  What is the main source?

Radioactive decay of heavy elements in the Earth’s core

In the Lava Lamp demonstration: The light bulb heat represents what in the Earth?

The hot core.

The bubbling red wax material represents what in the Earth?

The convecting, plastic mantle.

Why does the material rise? 

 It expands as it warms, making it lighter than surrounding material, which ‘buoys’ it.

Why does the material fall?

Away from the light heat, the  material cools and condenses, making it weigh more than the surrounding material, so it sinks.

The Earth’s Atmosphere & Oceans

Where did the CO2 in the atmosphere and oceans of water originally come from?

The earth’s early atmosphere came from outgassing of volcanic rock.  The Water also came from outgassing, but a significant amount may have come via comets.

Why is the presence of Oxygen in a planetary atmosphere evidence for life?

We know of no natural geological process that would liberate Oxygen into a planetary atmosphere other than biological activity.
Why is Ozone depletion greatest at the poles?

The air is isolated there during winter and very cold. Unique clouds form in the stratosphere that are sites for ozone destroying chemical reaction (with the help of CFCs) in the polar spring.

