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dating, 58
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“the unseen”, 2
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and rTCA intermediates, 394

polymerization, 393

computational modeling, 395

heat, definition, 444
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heterosis

Lewontin model, 581
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and error correction, 64
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stability of, 31, 33, 343
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sequestration
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in the troposphere, 104

hydrosphere

hydrothermal fluids, 358

ocean, 358

oxides in, 358

hydrothermal vents, 53

acidic, 368
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alkaline, 359, 368

mineral membranes, 369

alteration fluids

dissolved metals, 120

H2 activity, 120

ion exchanges in, 127

Mg ³ 0, 134

pH, 120, 122

phosphorus, 152

rules of thumb for, 139

temperature, 120

animals

ecology, 145

endosymbiotic bacteria, 145

Riftia pachyptila, 146

antiquity of, 155

as conservative environments, 155, 156

as focusing centers, 366

as redox conduits, 120, 126

at/near spreading centers, 142

bacteria

endosymbiotic, 145

mat-forming, 145, 147

bacterial energy systems, 152

basalt-hosted, 120, 126, 368

chimney formation, 126

CO2 reduction in, 153

depth, 127

diffuse flows in, 130

dissolved metals, 129

lifetimes, 126, 369

oxygen fugacity, 129

pH, 129

precipitates, 126

volatiles, 129

black smokers, 121

pH, 125

carbon fixation at, 141

chimneys

anhydrite, 129

chemical environments, 143

colonizing clades, 144, 154

formation, 143

growth rates, 129

sulfide, 130

diking/eruptive events, 119

and subsurface biosphere, 146

release of brines, 157

discovery, 140
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anoxia, 149

dissolved metals, 149

sulfides versus carbonates, 149

temperature, 149

East Pacific Rise, 121, 151, 153
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event plumes
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energy, 146
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