Name:_____________________________


ESS 9 Homework #6

Section:____________


Assigned: Feb 13 Due: Feb 20, 2003

1.  We’ve now covered all of the terrestrial planets in our solar system.  Below, describe the following characteristics of Mars, and how they compare with Earth and Venus (you can skip Mercury for this problem). (8 points)

Atmosphere (pressure, composition, clouds):

Mars:  Thin atmosphere, 6mb.  95% carbon dioxide.  Thin clouds of water and CO2 ice.

Earth:  Thick atmosphere, 1 bar.  78% nitrogen, 21% oxygen.  Clouds of liquid/solid H2O.

Venus:  Thick atmosphere, 90 bar.  95% carbon dioxide.  Enveloped in clouds of sulfuric acid.
Composition/Density/Volatile Abundance:

Mars:  Small core, density of ~4g/cm3.  Relatively few volatiles.

Earth:  Moderate sized, partially molten core, density of 5.5g/cm3.  Abundant volatiles in/on surface.

Venus:  Moderate sized, solid core, density of 5.2g/cm3.  Very few volatiles in surface.
Water (location, abundance, type):

Mars:  Ice found at the poles and possibly below the surface.  Little vapor in the atmosphere.
Earth:  Ice found at poles, liquid found virtually everywhere.  Abundant vapor in the atmosphere.

Venus:  Virtually no water of any kind present.  Traces of vapor/liquid in atmosphere.
Surface Appearance/Geological Features:

Mars:  Appears red due to iron oxides on surface.  Deep trench in Valles Marineris.  Large volcanoes.  NH is smooth and low, SH is cratered and high.

Earth:  Mostly water, with continents.  Little cratering evidence.  Mountains abundant.

Venus:  Mostly flat with regions of elevated terrain.  Little cratering evidence.

2. The tilt of Mars varies over time. a) What is the value of the tilt at the present-day? (2 points) b) As the tilt increases, what would happen to the maximum and minimum sizes of the polar caps over each year, and why? (3 points). c) What would happen if the tilt increased to 90o? (2 points).

a) 24o. b) Maximum size would increase, minimum size decrease. c) One hemisphere would have permanent day, the other permanent night.

2.  Below, sketch a mountain and valley/basin representing the highest and lowest points on both Earth and Mars with height to scale below (relative to the mean surface height).  Be sure to mark on the y-axis these heights (depths). You may need to consult an outside reference to find some of these values. (5 points).










What process limits the height to which mountains can grow on Earth? (1 point)

Erosion.

3 a) What is the evidence that Mars was warmer and wetter early in its history? (2 points)

Valley networks in old S highlands suggest that there was  liquid water on the surface (and maybe falling as rain).

b) Give one explanation for why the climate was different early on (2 points)

Thicker CO2 atmosphere (and thus warmer surface).
c) What happened to change the climate to its present-day state? (3 points)

The CO2 was lost, either bound up in rocks, or frozen at the poles, or lost to space.

4.  Both the atmospheres of Venus and Mars are 95% carbon dioxide—a greenhouse gas.  Give two reasons why, then, the temperatures on Venus are so hot, and the temperatures on Mars are so cold. (4 points)

1.  Mars is further from the Sun than Venus

2.  The atmosphere of Mars is much thinner than Venus, and so doesn’t retain as much heat.

5.  True/False questions: (2 points each)

___T___  Liquid water was once present on the surface of Mars

___T___  Mars once had a global magnetic field

___F___  The northern lowlands are smoother because they are older and had more time to erode.

___T___  The amount of CO2 in the Martian polar caps is similar to the amount of CO2 in the atmosphere.

___T___  Both Mars’ day-length and tilt are similar to that of Earth.

___F___  The polar ice caps on Mars are exclusively made of CO2 ice (aka dry ice)

___F___  Wind erosion does not occur on Mars because the atmosphere is too thin

6.  Why is Mars red? (4 points)

The surface of Mars is highly oxidized, and much of the surface material is iron oxide (rust), which gives it its rusty red color.
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