Earth 202 Problem Set 3
Due Tuesday January 29, 2007

1. (5 points) EarthquakLocation and Magnitude

In this problem, you locate an earthgealsing S-P times and determine its magnitude,
using an interacte program on the WWWGo to:

--> http://www.sciencecourceware.org/eec/Earthquake/

and do the project$ravel Time and Epicenter and Mgnitude Be are to read the text at each
step. Yu may need to go through tBackgroundsection for more information on the projects.
This area contains a thorough description of #teecise and will help you complete it correctly.

When you hae completed a project, click ovirify Resultsin the lower corner of thdour-
nal tabh This will take you to screen which will ask for your name, institution, institution loca-
tion, and course code. The course code for Winter 2008 is 1115%VH&n you haee dHed this
out, it will con@Erm that you ¥&the correct class code (Instructor: Lauraa$erd, Course: Earth
202 Earths Interigrnstitution: Northwestern Uwnérsity). Make aure that use the cose code in
order to receive credit for thisxercise This will take you to a 5 question quiz, testing what you
have learned from reading and performing tixereise. You do not need to turn anything in, the
results will be emailed to me by the site.

DO NOT wait until the last minute to complete this exetise. Several people did this last
year and were unable to complete it. This is your warning, failurevi® heomplete by the due
date will result in no points for this portion.

There are a number of other interesting links under this topic, which you are encouraged to
explore.
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2. (6 points) You h&e sismograms from different earthquakes very near each, aihdr
obsered (measured) at firent places along a line as s You knav the distance from the
earthquak and the origin time of each earthquake. Use the difggtand the refractedP,)
arrivals to End the velocities of the crust and mantle in this area.nidy assume that both
earthquakes occurred at the eartarface).

Station A
Oistance 230 km
Onoin Time 15:41:15.6 (15 hours 41 minutes 15.6 seconds)

Earthquake 1

Station B

Distence 426 km

Origin Time 0-2:20:35.4
Earthquake 2

Y& ® ®
EARTHQUAKES A
1 and 2
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3. (3 points) Calculate the pressure at the bottom of 3 km high columns of each of the following;
a) ice (r =1 glem®).
b) sediment ¢ = 2.1g/cn?).

c) granite (r = 2. 6g/cn?).
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4. (2 points) The diagram be&loshows a phase diagram for diamond and graphite, and the
geothermal gradient - the distribution of pressure and temperature in the @mh.that dia-
monds, which are found at the sagé were formed at a depth in the mantle where diamond is sta-
ble, what is theninimum depth the diamonds couldvemme from?
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5. (2 points) Mountain hikers End that at high altitudes, e.g. 14,00fdt, boils at a tempera-
ture quite different from at seavl#. This is because, as shown in the diagram Wweklmo-
spheric pressure decreases from 1 bar at sehtteless than 0.6 bars at 14,000 Hsing the
phase diagram for atet decide if boiling occurs at higher or lower temperatures at higher alti-
tudes.
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6. (2 points) On earth, the polar caps are made of ice g}l while at Mars thgare made, at

least partially of solid carbon dioxide@©0,). Explainwhy solid CGO, can form on Mars but not

on earth using the phase diagram shown and the fact that on Mars the atmospheric pressure is
0.006 bars and temperatures in the atmosphere are well 1€16°C.

7. (3 points) The attached seismographiipage) is from the Loma Prieta earthquiak Califor-
nia (17 October 1989), recorded at a station 80° distant from the epickatwl the phase-
arrivals marked by arms. (Hint: You will need the Jiéy-Bullen arrival time table which is in
your course readings booklet).
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