19.1 Approaches to planetary geomorphology

We conclude this survey of global geomorphology by ex-
panding our horizons to the earth-like planetary bodies of
the Solar System. By earth-like we mean those planets and
large moons composed of a solid crust on which landforms
can develop and be preserved. The term ‘terrestrial’ is re-
served to designate those features actually occurring on the
Earth. The interpretation of surface planetary features is
carried out in part by analogy with terrestrial landforms,
although some planetary landforms appear to have no ter-
restrial analogues. Many planetary bodies, such as the Earth’s
moon, retain landscape features formed very early in their
history, and their study provides a context in which to inter-
pret the long-term history of the Earth’s surface. Moreover,
comparative planetary geomorphology gives a basis for

Table 19.1 Properties of the inner planets
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understanding how our Earth alone among the planets and
moons of the Solar System came to develop its apparently
uniquely complex surface form.

It is possible in this chapter to give only the very briefest
outline of the exciting findings that have come from the
various planetary orbiter and lander missions of the USA
and the USSR. This is a fast-moving field of research, and
although spectacular landforms have already been revealed
by the initial examination of the mass of imagery returned
to Earth, further more detailed analyses will no doubt pro-
vide a much fuller picture of the development of planetary
surfaces.

Some of the global properties of the inner planets which
directly or indirectly influence the operation of geomorphic
processes are listed in Table 19.1. The mean distance of the
Sun influences the amount of solar energy available at the

EARTH Moon MARS MERCURY VENUS
Mean distance from the Sun (km x 106) 149.6 0.3844* 2279 579 108.2
Period of revolution (Earth days) 365.26 27.32% 687 88 224.7
Rotation period (Earth days) 0.9983 27.32 1.026 59 243 retrograde
Equatorial diameter (km) 12 756 3476 6787 4880 12 104
Mass (Earth = 1) 1 0.01226 0.108 0.055 0.815
Density (kg m-3) 5500 3340 3900 5400 5200
Atmosphere (main components) Nitrogen, oxygen None Carbon dioxide None Carbon dioxide
Atmosphere (minor components) Carbon dioxide, None Noble gases, None Noble gases; hydrochloric
noble gases nitrogen hydrofluoric and sulphuric
acids
Mean temperature at surface (°C) 15 107 (day) -23 305 (day) 480
-153 (night) -170 (night)
Atmospheric pressure at surface (millibars) 1000 0 6 <10 90 000
Surface gravity (Earth = 1) 1 0.16 0.38 0.37 0.88

* Relative to the Earth.
Source: Modified from B. Murray et al. (1981) Earthlike Planets. W. H. Freeman, San Francisco, Table 2.1p.28.
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surface, and together with the rotational period and the nature
of the atmosphere this largely controls the average and
extreme temperatures experienced on planetary surfaces.
Atmospheric pressure and temperature are two crucial vari-
ables which determine whether water can exist in its liquid
state on a planet’s surface, and consequently they deter-
mine the nature of chemical and physical weathering and
the presence or absence of fluvial activity. Surface gravity
is a significant factor in influencing atmospheric pressure
and indirectly in controlling the existence and nature of
aeolian activity; moreover, it directly affects the operation
of mass movement processes. There are in fact complex
interactions between several of these factors, and we will
consider these further as we discuss the geomorphology of
individual planetary bodies.

19.2 The Moon

Knowledge of the broad outlines of the Moon’s surface fea-
tures extends back to the time when human beings first
looked heavenwards. Contrasts between light and dark areas
are clearly visible with the naked eye and, following the
observations by telescope pioneered by Galileo and others
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in the seventeenth century two major types of terrain were
identified — the high albedo, heavily cratered uplands and
the low albedo, smooth, lightly cratered lowlands, called
maria (singular mare) because of their supposed resem-
blance to seas). The Ranger, Lunar Orbiter and Apollo
programmes of the USA, together with a number of Soviet
missions, have now provided an abundance of data on the
Moon. Although many questions remain, we now have a
fairly clear idea of the processes that have shaped the lunar
surface and an approximate chronology for its develop-
ment, based on the radiometric dating of rock samples
returned to Earth.

Two major processes have fashioned the lunar landscape.
One is impact cratering, which involves the transforma-
tion of the kinetic energy of an impacting object, or bolide,
and the consequent formation of impact craters and asso-
ciated features. Bolides can include comets and asteroids as
well as meteorites. The second significant process is volcanic
flooding. The maria are plains formed by extensive sheets
of basaltic lava, erupted mainly between 3.9 and 3.1 Ga Bp.
Some 17 per cent of the surface is covered by lava plains,
but by far the greater proportion of these occur on the near
side of the Moon. The far side, which is always turned away
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Fig. 19.1 Maps of the near side and far side of the Moon showing the major geological and morphological provinces. The location of
the landing sites for Apollo missions 14-17 are also indicated. (After K. A. Howard et al. (1974) Reviews of Geophysics and Space
Physics 12, Fig. 14 p. 322 Copyright by the American Geophysical Union.)















































































