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Airy (1) and Pratt (2) models of
Isostasy
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Earth’s Interior

* |sostasy — crust in equilibrium with
surrounding crustal material & “floats” on
underlying mantle material

Plummes/McGeary/iCarison Physical Geofogy, 8e. Copyright © 1989, McGraw-Hill Companies, inc. All Rights Reserved.

Isostatic Balance Isostatic Adjustment from Erosion

- and Deposition

Water
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Oceanic crust Mountain
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Discontinuities arise at changes in composition.

Steep gradients arise at changes to denser, tougher phases (having the same chemical composition), or
perhaps at changes in temperature (convection boundary layers) or composition.

Shallow gradients arise where the same phases and assemblages of minerals undergo velocity increase
with pressure concurrently with velocity decrease with temperature, as depth increases. A slow rise in
velocity results.

Earth Discontinuities

Depth, km Name

5144 Lehman - Fe solid against FeO, FeS fluid

2885 Gutenberg - fluid FeO, FeS against (Mg, Fe) silicates, velocity decrease, density
increase

2870 D" - thin, mixing of mantle and core material?

670 "670 km" - worldwide, no earthquakes deeper, debates over whether a
composition, phase, or viscosity change

400 "400 km" - worldwide, structure more variable above, phase change to spinels 50-
200 LVZ - really a couple of gradients, regionally variable

4-55 Moho (mo-ho-RHO-vi-chich) - sharp compositional change to crust, tectonically

active? 5-30 Conrad - mafic to felsic crust, often absent
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Dr. Inge Lehmann (1888-1993),

discoverer of the Earth's inner core.
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‘Continental

Vertical scale is 10x
the honizomal scale

Continental
crust thickness
greatly exaggerated

Temperature
and pressure
increase ...
with depth - 35(

Mesosphere: hot but stronger
due to high pressure

Asthenosphere:
hot, weak, plastic

Lithosphere:
SUrtess cool, rigid, brittle

Copynght 1999 John Wiiey and Sens, Inc, Al rights seserved

Kilometers



Crust Mantle

(0-40 km) (40-2890 km) Liquid iron outer core
0.4% of 67.1% of (2890-5150 km)
Earth's mass Earth'smass  30.8% of Earth's mass

Solid iron

inner core
(5150-6370 km)
1.7% of Earth's mass

Figure 1-5
Understanding Earth, Fifth Edition
© 2007 W.H.Freeman and Company
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Lithosphere

(erust and upper-
maost sohid mantle)

Crugt 0-100 km
thick

Mantle

Core
Quter core

Innar core Mot to scale

Toscale



Land and Water

* Photographs of the earth taken from space
show clearly that it is a truly a "watery
planet.”

covered by water, mainly the salt water of
oceans and seas.

Arcilc Llc==mm

MHaoarth MHorth
Horth 2kl =i Facific
F:EI':ﬂfl':: i = 1 (===
Ooemn

More than 70 percent of the earth’s surface is
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The main features of plate tectonics are:
1-The Earth's surface is covered by a series of crustal plates.

2-The ocean floors are continually moving, spreading from the center, sinking
at the edges, and being regenerated.
3-Convection currents beneath the plates move the crustal plates in different
directions.
4-The source of heat driving the convection currents is radioactivity deep in

the Earths mantle.
Mid-Oceanic Ridges
Geomagnetic Anomalies
Deep Sea Trenches
Island Arcs
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