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PREFACE

We are all transitory inhabitants of the third planet orbiting the
Sun—an average star in an average galaxy containing at least
two billion similar stars and probably many billions of other
planets. Together we are witness to an unprecedented episode
in our species’ development, when the capacities to explore
Earth’s physical surroundings and widely disseminate the
results have expanded incredibly fast and effectively. As a
result, we are immersed in a planetary information explosion.

Traditional explanations of the nature and history of Earth
and the other rocky, Earthlike planets of the inner Solar
System—Moon, Mars, Venus, and Mercury—are crumbling
under the impact of close-up and direct observations of actual
surface phenomena. New insights are developing that link
Earth, including the very atoms that compose its sentient
beings, with the origin and evolution of those other four
planets of the inner Solar System.

A scientific Book of Genesis is emerging, no less dramatic
than the literary one; a common planetary environmental
history is unfolding that unites the surface histories of Earth
and the other inner planets and probably places some
conditions on our planetary future.

This book makes available to college undergraduates and to
other serious nonspecialists the outlines of the intellectual
revolution under way concerning Earth and its kindred
planets, especially their surface features, processes, and
histories. No equations are used, and reliance is placed on the
reader’s physical intuition rather than on any previously
developed expertise in physical theory. As a consequence, the
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PREFACE

book should be suitable as a supplementary text in college
geology and astronomy courses and also of use in specialized
courses covering topics in physical geology, geomorphology,
planetary astronomy, volcanology, and planetary science. In
order to facilitate diverse potential uses of this book, individual
chapters generally contain sufficient background to permit
them to be read out of sequence if necessary. General references
are included at the end of each chapter for those who wish to
explore further.

It is our hope that this book contains a sufficiently accessible
overview of the surfaces of the Earthlike planets so that many
others who are curious about planetary exploration (for
example, readers of Scientific American, Sky and Telescope,
Nature, or Science) will find stimulation and edification from
it. A major objective has been to bring the subject of the
Earthlike planets into a broad intellectual framework,
including past parallels and future possibilities.

Planetary exploration surely is one of the brightest
accomplishments of the second half of the twentieth century; if
college students and others find that this book serves as a
window into some of the contemporaneous additions to the
intellectual heritage of humankind, then our purposes will be
superbly met.

June 1980 Bruce Murray
Michael C. Malin
Ronald Greeley
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AN INTELLECTUAL REVOLUTION

Humankind has broken the chains of gravity and taken the first
tentative flights from its ancestral home, beginning with orbital
flights about the Earth and culminating in the first visit to the
Moon. The extraordinary accomplishments that mark the age of
space exploration have permanently altered our view of our-
selves and our potential.

Paralleling the revolution in human perspective inspired by
the grandeur and majesty of human space flight has been a rev-
olution in our view of Earth (Fig. 1.1) and its kindred planets
within the inner Solar System. The Moon, Mercury, Venus, and
Mars have been surveyed by sophisticated robots. Related
studies of all kinds—Ilaboratory analyses, Earth-based tele-
scopic observations, and theoretical analyses—have been enor-
mously expanded to accompany close-up and direct observa-
tions by space probes.

Orbiting spacecraft have taken spectacular photographs, and
entry probes and landers have made esoteric surface and at-
mospheric measurements on the inner planets—the Earthlike
planets. The information so acquired is being combined and
compared with the knowledge gained from intricate analysis of
meteorites and lunar samples. The results truly challenge our
intellectual limits as our place in the evolution of the Solar
System—indeed, in the entire physical universe—is revealed
in new and unimagined ways.

The exploration of our planetary neighbors has provided ex-
traordinary fare for our insatiable curiosity about our own en-
vironment; it has provided specific findings of importance to
understanding environmental problems on Earth. Surely it will



Figure 1.1

Earth as viewed by the last humans to visit the Moon (Apollo 17). When seen from space,
Earth displays three prominent colors: the clouds of the atmosphere are white, the conti-
nents are brown or reddish-tan, and the oceans are blue-black.

provide the basis for future utilitarian activity, just as the ex-
pansion of terrestrial geology at the end of the nineteenth cen-
tury from a continental scale to a global scale provided the
basis for new views of the Earth. So, likewise, do planetary
geology and exploration now represent an intellectual and so-
cietal challenge of what is truly the next frontier.

AN INTELLECTUAL REVOLUTION



