Adiabatic, definition, 29

Air-mass convection, transfer of
energy, 32, 35

Albedo, 36, 37, 57

Ammonia, 114

Anaerobic, methanogens, 87

Anaerobic, sulfate-reducing bacteria,
87

Anthropogenic, carbon dioxide,
163-172

Anthropogenic, methane, 113-114

Anthropogenic, energy, 57

Archaean time, 63, 65-66, 68, 70-72,
75, 85,92, 115, 122, 123, 162,
178-180, 230, 236

Archaean time, atmosphere, 156-159

Archaean time, glaciation, 231

Archaean time, water dissociation, 76

Avogadro’s number, 180

Bacteria, iron oxidizing, 179-180
Bacteria, thermophilic, 195, 236
Baltic Shield, Europe, 232
Basalts, 70

Beer-Lambert Law, 52

Biomass evolution, 94-98

Black body radiation, 36, 37
Black smokers, 115

Black-body, 53

Black-body, temperature, 138, 139

Cambrian Period, 106

Carbon cycle, 90

Carbon cycle, rock cycle, 148-149

Carbon dioxide, partial pressure,
atmospheric, 149, 150

Subject Index

Carbon dioxide, abiogenic, 161

Carbon dioxide, anthropogenic, effect
upon global temperature, 151

Carbon dioxide, anthropogenic,
historic, 164, 166

Carbon dioxide, anthropogenic,
volume, 168-172

Carbon dioxide, energy, absorption of,
163-164

Carbon dioxide, gas, description, 134

Carbon dioxide, in Earth’s crust, 147

Carbon dioxide, source of, 161

Carbon dioxide, source, volcanism,
148

Carbon dioxide, temperature chart,
150-151

Carbon dioxide, water solubility, 169,
170

Carbon, description of, 149, 160

Carbon, in Earth’s crust, 147

Carbon, in Earth’s mantle, 151

Carbon, organic, isotope, 151-154

Cenozoic time, 122

Champaign effect, 30, 232, 233

China, 187

Climate Paradox, 144

Climate, cloud cover, 27

Climate, cyclones, 131

Climate, cyclonic activity, 55-56

Climate, hurricanes, Caribbean, 54-57

Climate, hurricanes, Katrina, 54

Climate, projections, 55

Climate, troposphere, 1

Conduction, energy, 3-28, 236

Conservation of energy, 32

Continent, plate evolution, 203-204

275



276 INDEX

Continent, standing height, 76

Coriolis effect, 75-76, 231

Cornell Unv,, 211

Cretaceous time, 32, 35

Cryophiles eukaryote, 89, 229

Cyanobacteria (blue green algae),
105, 122

Dating, tree rings, 86

Degassing, mantle, 1

Degassing, mantle, rate, 63

Differentiation mechanism, 74

Distance from Sun, temperature effect,
66

Dome C, Antarctica, 137

Earth, atmosphere, component
evolution, 151

Earth, atmosphere, adiabatic
equations, 88

Earth, atmosphere, adiabatic model,
29

Earth, atmosphere, carbon dioxide,
anthropogenic, 37-41

Earth, atmosphere, carbon dioxide,
false statements, 163-172

Earth, atmosphere, components and
pressure, variation, 44-45, 166

Earth, atmosphere, evolution
components, 164

Earth, atmosphere, partial pressure,
oxygen, 108

Earth, atmosphere, pressure, original,
102, 104

Earth, atmosphere, primordial, 123

Earth, atmosphere, temperature, rising
surface, 81

Earth, atmosphere, transfer of heat,
137

Earth, atmosphere, 4-D model, 228-

Earth, atmosphere, absorption by
various gases, 52, 57

Earth, atmosphere, carbon dioxide,
123-124, 156-160

Earth, atmosphere, carbon dioxide,
anthropogenic, 9, 16

Earth, atmosphere, carbon dioxide,
effect, 147-172

Earth, atmosphere, carbon dioxide,
effect on temperature, 143-145

Earth, atmosphere, carbon dioxide,
historic, 141-143

Earth, atmosphere, carbon dioxide,
hypotheoretical, 155-163

Earth, atmosphere, cloud cover,
142-143

Earth, atmosphere, comparison of
gases of planets, 133 136-137

Earth, atmosphere, composition and
pressure, 92

Earth, atmosphere, condensation, 82,
191-196

Earth, atmosphere, description, 136-137

Earth, atmosphere, diffusion of heat,
141-143

Earth, atmosphere, dissipative system,
131, 134, 191

Earth, atmosphere, evolution of, 33

Earth, atmosphere, first stage, 82

Earth, atmosphere, first stage, Archean
time, 83-85

Earth, atmosphere, first stage,
depletion of methane, 85

Earth, atmosphere, first stage, loss of
hydrogen and helium, 83

Earth, atmosphere, first stage,
ultramagma-regolite, 84

Earth, atmosphere, first stage, volatile
compounds, 84, 85

Earth, atmosphere, future, 84

Earth, atmosphere, future, end of life
on Earth, 89-90

Earth, atmosphere, future, reduction of
mantle iron oxide, 90

Earth, atmosphere, gases, absorb
energy, 89

Earth, atmosphere, gases, absorb
energy, wave length, 131-134



Earth, atmosphere, gases, partial
pressures, 132-133

Earth, atmosphere, greenhouse effect,
191-192

Earth, atmosphere, Hadean time, 236

Earth, atmosphere, latitude
temperatures, 140

Earth, atmosphere, mantle degassing,
155

Earth, atmosphere, methane evolution,
193-194

Earth, atmosphere, methane, life of,
111-127

Earth, atmosphere, methane, sources
of, 112

Earth, atmosphere, nitrogen content,
112-113

Earth, atmosphere, nitrogen removal,
91-98

Earth, atmosphere, nitrogen-oxygen,
95

Earth, atmosphere, oxygen evolution,
142-143

Earth, atmosphere, oxygen gas,
100-109

Earth, atmosphere, ozone gas, 183

Earth, atmosphere, ozone gas,
concentration of, 99-109

Earth, atmosphere, ozone hole,
173-189

Earth, atmosphere, ozone hole,
discovery, 184-187

Earth, atmosphere, Phanerozoic time,
159-163, 184

Earth, atmosphere, pressure, 33-35,
194

Earth, atmosphere, pressure, elevation,
192

Earth, atmosphere, pressure, mixing
ratio, 181

Earth, atmosphere, Proterozoic time,
192-193

Earth, atmosphere, second stage,
chemical reactions, 159-163, 194

INDEX 277

Earth, atmosphere, shield for UV, 86

Earth, atmosphere, solar radiation
absorption, 174-175

Earth, atmosphere, stages of, 177

Earth, atmosphere, temperature, 82

Earth, atmosphere, temperature
distribution, adiabatic, 167

Earth, atmosphere, temperature,
elevation, 136, 139

Earth, atmosphere, third stage,
composition, 137

Earth, atmosphere, third stage,
monocellular life, 87

Earth, atmosphere, troposphere,
description, 86

Earth, atmosphere, troposphere, heat
transfer, 29-30

Earth, atmosphere, troposphere, heat
transfer, water vapor, 30-33, 41

Earth, atmosphere, troposphere,
model, 140-141, 157

Earth, atmosphere, troposphere,
temperature distribution, 41-47

Earth, atmosphere, troposphere,
temperature transformation, 142

Earth, atmosphere, troposphere,
weather, 39

Earth, averaged temperatures, 30

Earth, bulge, 236

Earth, climate, future, 228

Earth, compared to Venus
temperatures, 235-238

Earth, continent, positions, 224

Earth, continents, breaking up, 228

Earth, core, iron, 225

Earth, crust growth, 63

Earth, crust, bonded carbon dioxide,
71

Earth, ecliptic plane, 95-98

Earth, end of life, 109, 159

Earth, energy, absorption, pressure,
195-196

Earth, hemispheric contrast, 133

Earth, hydrosphere, primordial, 210



278 INDEX

Earth, life, early, 61

Earth, mantle evolution, 92,
179-180, 194

Earth, mantle, water, 68

Earth, mantle, carbon dioxide
degassing rate, 228

Earth, mantle, composition, 233

Earth, orbit, distance to the Sun, 68

Earth, orbit, eccentricity, 199-221

Earth, orbit, effect of Jupiter, 203-204,
206, 207, 209, 210, 212-221

Earth, orbit, effect of Jupiter, effect on
Earth temperature, 212-213

Earth, orbit, effect of Mars, 218-220

Earth, orbit, effect of Saturn, 213, 215

Earth, orbit, effect of other planets,
213,215

Earth, orbit, elliptical, 206-212, 217

Earth, orbit, forces controlling,
203-204, 206, 210

Earth, orbit, kinetic energy, 200-202

Earth, orbit, potential energy, 203-204,
205

Earth, orbit, tangential velocity,
203-204, 205

Earth, orbital path, Sun, 202, 204

Earth, origin of, 200-202

Earth, percession angle, shifting of
continents, 81

Earth, radiation budget, 223-224, 226

Earth, regolith, 131

Earth, rotation, 123

Earth, shield, protect life, 139

Earth, solar insolation, 174-175

Earth, standing height of continents,
217

Earth, structural evolution, 231

Earth, symmetry, 139

Earth, tectonic activity, 85, 119

Earth, tectonic parameter, 74, 152, 154

Earth, temperature change, 64

Earth, temperature charts, 6, 19,
11,234

Earth, temperature charts, misuse, 120

Earth, temperature charts, orbital
effect, 8

Earth, temperature charts, oxygen
isotope ratio, 14

Earth, temperature, Archaean time, 10

Earth, temperature, cyclic, 235

Earth, volcanism, global, 153

Earth, volume, organic sediments, 170

Eccentricity, parameters, 154

Eccentricity, planetary orbits,
211-212

Energy balance, 203-204, 206, 215

Energy budget, 131

Energy, intensify vs distance, 133

Energy, primordial Earth, 210

Energy, Sun, 61

Energy, transfer, air-mass convection,
14, 15,26

Entropy, carbon dioxide, dissolution in
water, 32, 35

Eukaryote microalgae, 144

Exosphere, 103

Flight time, 34

Gabbros, 84

Glaciation, Huron, 70

Glaciation, major periods, 232

Glaciers, location, 24

Glaciers, periods of, 225

Global climate change, anthropogenic,
160, 232

Global warming (GWP), concepts,
1,2,111, 127, 168,221

Global warming, due to carbon
dioxide, 5

Gondwana, 25, 145

Gravitational constant, 225

Gravitational force, 199

Greenhouse effect, 199-200

Greenhouse effect, misunderstood, 33,
35,37, 42, 43, 45, 51, 52, 94, 97,
130, 134-135, 238

Greenhouse effect, modeling, 139



Greenhouse effect, not a green house
situation, 134-135

Greenhouse effect, smoothing
temperatures, 139-140

Greenhouse effect, understanding it,
133

Greenhouse effect, unfounded
projections, 134-135

Greenhouse gases (GHG), 134

Greenhouse gases (GHG), classic
effect, 114, 129-145, 131-134,
220-221

Greenhouse gases (GHG), definition,
130-131

Greenhouse gases (GHG), pressure,
130

Greenpeace, 130

Grey-body temperature, 6

Griqualand Formation, South Africa,
53

Hadean time, 232

Hadean time, atmosphere, 61, 83

Hadean time, cataclysmic meteorite,
155

Henry’s Law, 83

Huron Glaciation, 143, 161, 168

Huron Orogeny, 160

Hydrosphere, water accumulation, 159

Hypergaea (future), 72

Ideal Gas Law, 226

International Ecological Congress, Rio
de Janerio, 1992, 136

IPCC (Intergovernmental Panel on
Climate Change), 6

Iron, ore, Redbed formations, 6

Iron, deposits of, 225

Iron, ore, Kivatin type, 70

Iron, ore, sea flint, isotopic shifts, 70

Katachaean time, 237
Kepler’s Law II, orbits, 180
Kepler’s Law I, areas, 202-203, 205, 207

INDEX 279

Kepler’s Law III, periods, 202-203, 204

Kinetic energy (KE), 203, 205, 206, 207

Kirov Rog type ores, 203-204

Kola Peninsula, Keva, 70

Komatiitve lavas, 75

Komsonmolskaya station, Antarctica,
63

Kyoto Conference, Japan, 1997, 233

Lambert’s Law, 6, 133, 144
Laurasia, 52
Little Ice Age, 225

Mantle, iron, chemistry, 7 to 8

Mantle, carbon, 103-104, 193-194

Mantle, component, mobility, 152

Mantle, convection currents, 66, 69

Mantle, degassing, 63

Mantle, degassing, carbon dioxide,
62,72

Mantle, degassing, endogenic oxygen,
152

Mantle, degassing, rate, 97, 238

Mantle, development of, 65, 72

Mantle, differentiation, 62, 66, 120

Mantle, heat loss, rate, 61-62

Mantle, iron, oxygen scrubber, 63

Maunder Minimum, 105

Megagaea (Stiles), 5, 6

Mesosphere, 226, 230

Mesozoic time, 34, 35

Methane, abiogenic, generation, 229

Methane, absorption, 117-118, 121,
122,124, 125-126

Methane, carbon, isotopic shifts, 111

Methane, cycle, 116

Methane, generation, bacteria, 112

Methane, iron oxidizing, 114, 122

Methane, isotope fractioning, 114-115

Methane, oxidation, 115

Methane, source of, 111

Methane, stability, 114

Mezogaea (Rodina), 125-126

Micro-fossil, 225, 226, 230



280 INDEX

Middle Riphean time, 106

Milankovitch orbital cycles, 232

Miocene, 11

Model, atmosphere heat transfer, 232

Modeling, troposphere, 52, 57

Monogaea, 33, 160

Mt. Pinatubo, Philippines, 226, 227,
228,230, 232

Newton’s Law, 189

Nitrogen, cycle, 202

Nitrogen, gas, physical characteristics,
96

Nitrogen, gas, plate tectonics, 91

Nitrogen, gas, volcanism, 92

Nitrogen, generated, bacteria, 92

NOAA (National Oceanic and
Atmospheric Administration), 95

North American Huron formation, 6

Ocean deposits, organic carbon
content, 232

Ocean, crust model, 96

Ocean, first liquid water, 72

Ocean, temperature, iron-flints, 84

Ocean, area, evolution, 230

Ocean, biomass, quantity, 120

Ocean, depth, 97

Ocean, emergence of, 75

Ocean, life, 231

Ocean, sediments, geochemistry, 96

Ocean, temperatures, deep, 70

Oceanic iron-crust chemical reactions,
11

Oligocene time, 118

Olivine-basalt, solids curve, 232

Orbit, Milankovitch cycles, 64

Ore, deposits, 11

“Origin of Continents and Oceans”,
163

Oxygen, Cyano-bacteria, 223

Oxygen, biogenic, 101

Oxygen, cycle, 104-105

Oxygen, development, stages, 99-100

Oxygen, free, 101-102

Oxygen, generation, 99-109
Oxygen, partial pressure, 106
Oxygen, reservoirs of, 1'04
Oxygen-isotope rate, 100

Ozone, 14 TO 15

Ozone, absorption energy, 174
Ozone, description, 175-184
Ozone, formation, 173

Ozone, hole, 178

Ozone, hole, Antarctica, 184-187
Ozone, hole, Arctic, 187

Ozone, hole, Hindu Kush, 187
Ozone, hole, Siberia, 187

Ozone, hole, Tibet, China, 187
Ozone, layer, 187

Ozone, molecular dissociation, 34
Ozone, shield, life, 179

Ozone, unstable, 179
Ozone-methane reaction, 175

Paleocene time, 188-189

Paleoclimatology, 232

Paleomar Project, 9

Paleozoic time, 13, 25

Pangaea (Wegener’s), 232, 233

Phanerozoic time, 226, 230, 234, 238

Phanerozoic time, development of
oxygen, 66, 90, 158, 229, 234, 235

Photoevaporation, 102, 106

Photosynthesis organisms, 83

Phytoplankton, 87, 88

Planck’s Constant, 234

Plate tectonics, 176

Plate tectonics, continental drift, 62-63

Plate tectonics, oceanic plates,
evolution of, 223-234

Plate tectonics, subduction zone, 74

Pleistocene time, 97

Pleistocene, glaciation, 232

Potential energy (PE), 144

Precambrian, deposits, iron ore,
203-204

Precambrian, rift zones, 105, 120



Precambrian time, 117

Precession angle, Earth, 102-103, 105

Precession angle, Earth, todays,
42-43,138

Primitive multicellular organisms,
224

Procaryotes, 236

Prokaryotes, cyanobacteria, 92

Proterozoic time, 86-89, 102, 103, 104,
106, 235

Proterozoic time, development of
oxygen, 66, 70, 76, 93, 97, 116,
122, 158, 232, 234, 235

Protoplanetary dust, 102

Protozoic time, 209

Pseudoscience, 231

Radiation of energy, 2
Rodina, 31, 35
Ross Sea, 15

Sargasso Sea, 232

Satellite measurements, 224

Scientific method, 23, 24, 25

Serpentinites, 4

Shallow seas, oxygenated, 70

Shungite, 87

Stefan-Boltzmann Law, 123, 216

Stratosphere, 135-136

Stromatolites, 34, 35

Sun spots, 117, 122

Sun, energy, 19, 25

Sun, energy, absorption, 20

Sun, energy, produced, 18 TO 20

Sun, luminosity, 15, 16, 18-20, 23-25,
178,237

Sun, physical aspects, 6

Sun, solar irradiation, 18

Sun, ¢-Taurus stage, 21

Sun, variation energy, 84

Supercontinents, formation, 27

Synoptic activity, 227, 230

Synoptic activity, latitude, 51-58

Synoptic activity, polar, 54

INpDEX 281

Tectonic activity, 55

Temperature chart, 63

Temperature chart, carbon dioxide
effect on, 4

Temperature chart, Antarctic, 164, 166

Temperature chart, development of
life, 13, 169, 170

Temperature chart, deviation,
northern hemisphere, 5

Temperature chart, evolution of,
24,171

Temperature chart, Greenland, 171

Temperature chart, humidity, 14, 170

Temperature chart, inferred
temperature, 108

Temperature chart, satellite (UAH), 15

Temperature chart, U. S., 17, 58

Temperature determination,
dendroclimatology, 24, 28

Temperature determination,
sedimentary record, 25

Temperature distribution, troposphere,
stratosphere, 17

Temperature gradient, 42, 48

Temperature variation, latitude, 58

Temperature, adiabatic, 54, 56

Temperature, elevation, 182

Temperature, equatorial, 181

Temperature, ocean surface, 226

Temperature, polar area, 224

Temperature, surface temperature, 226

Temperatures, sea flint, 233

Thermophilic bacteria, 236, 237

Thermophilic prokaryote, 195, 236

Thermosphere, 105

Tholeiitic basalts, 34, 35

Tibet, China, 152

Tidal energy release, 187

Tillites, 118, 225

Transvaal formation, South Africa, 225

Tree of life, 232

Trichomes, 107

Turi Formation, Western Australia,
106



282 INDEX

Udokan, Siberia, 232

UNEP (United nations Environmental
Program), 163

Urkontinent, 6

UV-A radiation, 223

UV-B radiation, 175

Venus, atmosphere, 49

Venus, properties, 44-45, 167

Venus, temperature distribution,
troposphere, 175

Venus, atmosphere, adiabatic model,
166

Volcanism, Hadean time, 47-50

Vostok, Antarctic station, Antarctica,
156

Vulcanism, nitrogen, 169, 233

Vulcanism, strato-volcanoes, 92

Weddle Sea, 69

Witwatersrand, South Africa, gold-
uranium, 232

WMO (World Meteorological
Organization), 163

Zooplankton, 7



