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This second edition of Fundamentals of Geophysics has been completely revised and
updated, and isthe ideal geophysics textbook for undergraduate students of
geoscience with only introductory level of knowledge in physics and mathematics.

Presenting a comprehensive overview ofthe fundamental principles ofeach major
branch of geophysics (gravity, seismology, geochronology, thermodynamics,
geoelectricity, and geomagnetism) this text also considers geophysics within the
wider context of plate tectonics, geodynamics, and planetary science. Basic princi-
ples are explained with the aid of numerous figures, and important geophysical
results are illustrated with examples from scientific literature. Step-by-step mathe-
matical treatments are given where necessary, allowing students to easily follow
the derivations. Text boxes highlight topics of interest for more advanced students.

Each chaptercontains a short historical summary and ends with a reading list that
directs students to a range ofsimpler, alternative, or more advanced resources.
This new edition also includes review questions to help evaluate the reader’s
understanding ofthe topics covered, and quantitative exercises at the end ofeach
chapter. Solutions to the exercises are available to instructors.

Praise for the first edition of Fundamentals of Geophysics:

“Bill Lowrie isto be congratulated with this superb effort. 1 highly recommend this
volume as a must-have, middle-level, highly instructive textbook that makes for
enjoyable reading at an easily affordable price.”

Tectonophysics

“Abook like this defines the subject... The scientific treatment is meticulous. Each
topic is described precisely and clearly... an excellent resource for the intermediate
student.”

Physics ofthe Earth and Planetary Interiors

“This superb textbook manages to bear the weight ofthe complex mathematics
associated with the study ofthe Earth's surface and interior. William Lowrie simplifies
the maths to about second-year degree level... an excellent textbook.”

New Scientist

“The book iswell illustrated and clearly presented. I have already found it helpful in
teaching second-year geology studentsand have no doubt that it will be a useful
reference book for undergraduates.”

Geological Magazine

Cover illustration: map showing the age ofthe ocean floor,
courtesy of Dietmar Mller, University of Sydney (Miller, R.D,
Sdrolias, M., and Gaina, C, 2006).

Additional resources available at
www.cambridge.org/9780521675963

« electronic copies ofall the figures
e password-protected solutions for
the use of instructors

Cambridge
UNIVERSITY PRESS

www.cambridge.org

ISBN 978-0-521-67596-3


http://www.cambridge.org/9780521675963
http://www.cambridge.org

Contents

Preface
Acknowledgements

1

11
1.2
1.3
1.4
1.5

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10

4.1
4.2
4.3
4.4
4.5
4.6

The Earth as a planet

The solar system

The dynamic Earth
Suggestions for further reading
Review questions

Exercises

Gravity, the figure of the Earth and geodynamics
The Earth’s size and shape
Gravitation

The Earth’s rotation

The Earth’s figure and gravity
Gravity anomalies

Interpretation of gravity anomalies
Isostasy

Rheology

Suggestions for further reading
Review questions

Exercises

Seismology and the internal structure of the Earth
Introduction

Elasticity theory

Seismic waves

The seismograph

Earthquake seismology
Seismic wave propagation
Internal structure of the Earth
Suggestions for further reading
Review questions

Exercises

Earth's age, thermal and electrical properties
Geochronology

The Earth’s heat

Geoelectricity

Suggestions for further reading

Review questions

Exercises

page vii
iX

15
40
4
4

43
45
48
61
73
84
99
105
117
118
118

121
121
122
130
140
148
171
186
201
202
203

207
207
220
252
276
276
277



Vi

Contents

5

51
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

Geomagnetism and paleomagnetism
Historical introduction

The physics of magnetism

Rock magnetism

Geomagnetism

Magnetic surveying

Paleomagnetism

Geomagnetic polarity

Suggestions for further reading
Review questions

5.10 Exercises

Appendix A The three-dimensional wave equations
Appendix B Cooling of a semi-infinite half-space

Bibliography

Index

281
281
283
293
305
320
334
349
359
359
360

363
366

368
375



