
Contents

1 Introduction 1

2 Origin of the Solar System 7

2.1 General Properties of Galaxies, Stars, and Sun 7
2.2 The Solar System 9
2.3 Development of Thought About the Origin 10
2.4 Modern Concepts About the Origin 12

2.4.1 Sun, Planets, and Moons 12
2.4.2 The Meteoritic Complex 20

2.4.2.1 Meteorites 20
2.4.2.2 Asteroids 23
2.4.2.3 Comets 27

2.4.3 Companion Star and the Tenth Planet 29

3 Morphology of Planets and Satellites 33

4 Earth 37

4.1 Early History, Structure, and Hydrosphere 37
4.2 Atmosphere and Biosphere 45
4.3 Hypsometry 48
4.4 Morphology 53

4.4.1 Endogenic 53
4.4.2 Exogenic 69
4.4.3 Exotic 79

5 Moon 93

5.1 Origin 93
5.2 Composition 96
5.3 Hypsometry 99
5.4 Morphology 101

5.4.1 Exotic 101
5.4.2 Endogenic and Exogenic 108

5.5 Chronology 115



XXII Contents

6 Mercury 121

6.1 Observations 121
6.2 Hypsometry 123
6.3 Morphology 124

6.3.1 Exotic 124
6.3.2 Endogenic 130

6.4 Chronology 135

7 Venus 137

7.1 Early History and Structure 137
7.1.1 Planetary Setting 137
7.1.2 Hydrosphere 142
7.1.3 Core, Mantle, and Lithosphere 143
7.1.4 Tectonic Models 145

7.2 Hypsometry 150
7.3 Morphology 151

7.3.1 Exotic 151
7.3.1.1 Impact Craters 151

7.3.2 Endogenic 157
7.3.2.1 Plains 157
7.3.2.2 Tesserae 163
7.3.2.3 Highlands 165
7.3.2.4 Volcanoes and Intrusives 171

7.3.3 Exogenic 183
7.3.4 Summary 185

8 Mars 187

8.1 Planetary Setting 187
8.2 Satellites 197
8.3 Hypsometry 199
8.4 Morphology 202

8.4.1 General 202
8.4.2 Chronology 205
8.4.3 Exotic 207
8.4.4 Endogenic 213

8.4.4.1 Densely Cratered Terrains 213
8.4.4.2 Sparsely Cratered Plains 215
8.4.4.3 Flow and Ridged Plains 217
8.4.4.4 High-Latitude Plains 218
8.4.4.5 Volcanoes 219
8.4.4.6 Tectonism 226

8.4.5 Exogenic 228
8.4.5.1 Erosional Features 228
8.4.5.2 Chaotic, Fretted, Grooved, and Knobby

Terrains 230



Contents XXIII

8.4.5.3 Depositional Features 249
8.4.6 Summary 255

9 Outer Planets and Satellites 259

9.1 Exploration 259
9.2 Jupiter and Satellites 260

9.2.1 Planetary Setting 260
9.2.2 Inner Satellites 260

9.2.2.1 General 260
9.2.2.2 Amalthea 261

9.2.3 Galilean Satellites 263
9.2.3.1 General 263
9.2.3.2 Io 263
9.2.3.3 Europa 268
9.2.3.4 Ganymede 273
9.2.3.5 Callisto 280

9.2.4 Outer Satellites 283
9.2.5 Summary 283

9.3 Saturn and Satellites 284
9.3.1 Planetary Setting 284
9.3.2 Satellites 285
9.3.3. Summary 296

9.4 Uranus and Satellites 297
9.4.1 Planetary Setting 297
9.4.2 Satellites 299

9.4.2.1 General 299
9.4.2.2 Puck 300
9.4.2.3 Miranda 300
9.4.2.4 Ariel 303
9.4.2.5 Umbriel 304
9.4.2.6 Titania 306
9.4.2.7 Oberon 307

9.4.3 Summary 307
9.5 Neptune and Satellites 310

9.5.1 Planetary Setting 310
9.5.2 Satellites 310

9.5.2.1 General 310
9.5.2.2 Triton 311

9.6 Pluto and Charon 316

10 Summary and Conclusions 319

10.1 Introductory Statement 319
10.2 Properties Inherited From the Origin of the Solar

System 320



XXIV Contents

10.3 Morphologies Developed After Separation of the
Planets 324
10.3.1 Exotic 324
10.3.2 Endogenic 325
10.3.3 Exogenic 330
10.3.4 Summary 331

10.4 Oceans of Magma and Other Non-Water Liquids. . . 332
10.5 Ocean Basins and Water Oceans 333
10.6 Atmospheres 335
10.7 Life and Its Role in Structure and Morphology . . . . 338
10.8 The Improbability of an Earth 341

References 345

Index 379


