DC Geol 206

Spring 2006


Internal structure of the Earth

Examine the diagram below from Lillie, 1999, Whole Earth Geophysics, p. 213 and do the following:

1. Draw lines to mark the major boundaries you see based on changes in S and P wave velocity and on density. Label each boundary (lithosphere, asthenosphere, mesosphere, outer core, inner core) and identify the three major discontinuities: the Lehmann (inner-outer core), the Gutenberg (outer core-mantle), and the Mohorovicic (crust-mantle). Record approximate P wave velocities and densities in on your lecture notes.

[Hints: P waves travel faster through solids than through liquids, S waves cannot travel through materials that are 100 % liquid, and density () generally increases smoothly and consistently with increasing pressure for a material with a constant composition.]

2. For each boundary, suggest a plausible hypothesis for the observed changes in seismic wave velocities and in densities. Which of the boundaries are due to changes in the physical state of the material (e.g., 100 % solid to <100 % solid to 100 % liquid) and which are due to significant changes in chemical composition?
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3. Find an equation in Chapter 1 of Winter that allows you to estimate the pressure gradient in the earth and write the equation below, defining all important terms.

4. Now calculate the Pressure for the top and bottom of each of the layers you identified in the graphs above, and list them below.

5. Assuming a standard geothermal gradient for typical granitic crust (25 deg C per km), estimate the temperatures inside the earth for each of the boundaries you identified in the graphs and list them below.

6. Read pp. 13-14 in your text and briefly discuss your results from 5 (above) compared to Fig. 1-9 in the text.

7. Using the data on the next page, suggest some likely rocks/minerals that you might expect to find in Earth’s interior layers.
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Figure 4.37. Pressure and density as
measured in shock-wave experiments for
iron and the iron compounds which may
be present in the core. The heavy line
shows values for the core calculated from
a seismic velocity model. (Based on
Jeanloz and Ahrens 1980 and Jeanloz
1983))
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