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molecular 75

oxidation 230
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hydrogen cyanide

and adenine formation 146

formation of formamide 171, 171

reactivity 159–160, 161

synthesis 103, 104

hydrogen peroxide, and photosynthesis 106

hydrogen sulfide, and mass extinction 345

hydrological cycle 95–96

hydrothermal vents see vents, hydrothermal

hydroxypropionate metabolic pathway 225

hyperthermophiles 277, 283–284, 571
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bacteria

abundance 302–305, 303
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formations 292, 293
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inhibition 299–300

interstellar 78, 79, 80

microbial life 293, 293–295, 298, 301, 302–309

osmotic shock 298
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Solar System 292

see also Europa, ice

ice giants 82, 82–84

icehouse conditions, and mass extinction 344
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theoretical 124–125, 129

general theory of life 125–126

imidoesters, nucleotides 197
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impact events 223, 287
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Europa 393–394

and mass extinction 344, 345–348

Cretaceous/Tertiary 338, 341, 342, 343, 346–347

efficiency variables 347

Proterozoic 339
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see also comets; Mars, impact craters; meteorites;

sterilization, impact
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see also sterilization, impact
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impressions, Proterozoic 315, 319–320
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interstellar medium 75
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element abundances 78
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searching 126
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models 188
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temperature 28, 70, 366

Tharsis bulge 358, 362

tilt 367

Valles Marinieris 358–359, 362, 363–364

vegetation 28–29, 48, 49

Viking mission 50, 50, 56, 120, 370–373, 466, 474–476

gas chromatograph/mass spectrometer experiment 372

gas exchange experiment 370, 371, 474

labeled release experiment 370, 371–372, 372, 474–475

pyrolytic release experiment 370, 371, 475

spacecraft sterilization 505–507, 506

Mars Exploration Rovers (NASA) 2, 380–381, 382–383, 476,

476, 477

Opportunity Ledge 383, 384

Mars Express spacecraft (ESA) 381, 383–384

Mars Global Surveyor (NASA) 380

Mars Odyssey (NASA) 380

Mars Phoenix mission 381

Mars Reconnaissance Orbiter 381

Mars Science Laboratory 381, 476

Martians 19, 21–24, 370

in fiction 19, 25–26

mats, microbial 232–234, 256

anoxygenic 234, 235

environmental conditions 256

meaning, theory of, contemporary 128–129

medicine, space 48–49

melting, effect on microorganisms 302–303

membranes

chemiosmotic energy 195, 200, 226

closed

encapsulation 203–205, 204

self-assembly 200–202, 203–205

construction 140

permeability 202–203, 203

Mendel, Gregor Johann (1822–84) work on

genetics 213–214

Mercury, properties 564

Mesozoic, evolution 328–330

marine fauna ‘revolution’ 328–329

terrestrial fauna 327, 330

terrestrial flora 327, 329–330

metabolism

aerobic 232

anabolic 174, 175, 225

catabolic 174–175, 175, 225–228, 226, 227

energy yield 226–228
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evolution 222–235
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metabolic pathways 225
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metals, transition, in proto-metabolism 183–184
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Cambrian 323
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methanogens 97–98, 104, 224, 225

earliest metabolism 229, 229

evolution 228–229

Methanosarcina 467

methanotrophy 106

micelle 140, 140

micro*scope web tool 268, 579–584

microbes

Archean

environmental preferences 256–257

metabolic activity 257–259

phylogenetic relationships 259–261, 266–267

physical characteristics 255–256

diversity 265–266

ecology 267–268

in ice 293–295, 298

osmotic shock 298, 302–303

non-Earth-like planets 69–70

microbial mats see mats, microbial; stromatolites

microevolution 215

microfossils

Archean 240–244, 255–256

biogenicity 239, 241–244, 467, 467

contamination 238–239, 242–243

Proterozoic 315

syngenicity 241

microorganisms

adaptability 2

extraterrestrial 465

radiation-resistant 284–285

microsporidia 270

Mill, John Stuart (1806–1873), A System of Logic 5

Miller–Urey experiment 42, 54, 136, 136, 141–142,

143, 164, 193

millipedes, Ordovician 324

mineralization, Proterozoic 315
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Oparin, Aleksandr Ivanovich (1894–1980) 40–41, 41, 54, 178,

179, 226

Life in the Universe 54

Proiskhozhdenie zhizny (Origin of Life) 40, 40, 228
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Phillips, John (1800–74), recognition of mass extinctions

336, 336

philosophy

astrobiology 1–6

cosmic 23–24

defining life 119–131

Greek 10–11

medieval 11

natural theology 15–16

Roman 10

phosphate, early Earth 189–190

phospholipid 201

phosphorus, in meteorites 164

phosphorylation

electron transport 175, 175–176, 226

substrate level 175, 226

photoautotrophy 175, 258

photochemistry, Titan 428–429, 438

photolysis 102

Titan 428–429

photosynthesis

anoxygenic 106, 231, 232

Europa 405

evolution 225, 231–232

oxygenic 94, 109, 192, 462

ATP synthesis 226

early evidence 258

electron flow 226, 227

energy yield 227

evolution 225, 232

first organisms 223–224, 232, 258

origin 105–106, 199–200

phototrophy 225

phylogeny 259–261, 266–267, 272

analysis 224, 224, 266–267

multi-gene 270

protists 269–270, 270, 272

see also Tree of Life

Picrophilus torridus 281

b Pictoris 53, 53

piezophiles 278

Pilbara Craton 576, 576

carbon isotopes 255

planetary mass, and habitability 72–73

Planetary Protection Office, NASA 489

planetary science 48–51

planetesimals 26, 86–87

planets

earth-like 69

extrasolar 51–53, 52, 74, 444–457

claims 27–28, 336–337

classes 450–454

51 Peg-like 450, 450–452, 451

circular orbit 452–453

eccentric 452, 452, 453

Jupiter-like 450–452

multiple 453–454, 454

detection 446, 446–450, 456–457

astrometry 446–447, 447, 456

Doppler velocity 447, 447–449, 449, 450, 452, 454, 456

imaging and spectroscopy 457

of life 112–113

transits 449, 449–450, 450, 451, 456–457

mass 454–455, 455

habitable 69

Earth-like 70–72

habitable zone 70–72

non-Earth-like 69–70

protection 62, 498–509

policy 489, 500–504

see also contamination

solar 48–51

formation 74, 82–88

giant 82–84

accretion 83

disk instability 83, 83–84

influence on habitable zone 83

properties 564

rocky, formation 82

Index 599

www.cambridge.org/9780521824217
www.cambridge.org


Cambridge University Press & Assessment
978-0-521-82421-7 — Planets and Life: The Emerging Science of Astrobiology
Edited by Woodruff T. Sullivan, III , John Baross
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

planets (cont.)

terrestrial

composition 88

formation 84, 84–88

gravity 86–87

requirements for life 359–360

plankton

Archean, environmental conditions 256–257

Cambrian 323

plants, Paleozoic 327–328

plate tectonics

and the carbonate–silicate cycle 95

and habitability 72–73

Plato (c.428–c.348 BC) 10

plenitude, principle of 10, 13

plurality of worlds 11

and natural philosophy 15–16

work of Bernard le Bovier de Fontenelle 12–15

Pluto

properties 564

status as planet 565

PNA 147, 148

polymerase 140

encapsulation 203–205, 204

polymerization 194

energy sources 196

polymers

abiotic 147–148, 299–300

organic, role in ice inhibition 299–300

polynucleotide phosphorylase 203–205, 204

polypeptide chains 139, 162

instability in water 169–170

polysaccharides 137

Pope, Alexander (1688–1744), Essay on Man 15, 240

potassium, and habitability 72–73

Pouchet, Félix (1800–72), Hétérogénie, ou, Traité de la
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