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deuterium (δD) 18, 54, 57, 60, 61, 
62, 70
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283, 285, 286, 287, 288, 

Double Bulger, YNP 75

Duck Lake, YNP 43, 55

E
Eagle Bay fault 38

East Pacific Rise 71, 250, 251, 257

Echinus Geyser, YNP 15

ecotype 186, 190, 191, 194, 195, 196, 
197, 198, 199

electron acceptor 96, 102, 103, 104, 
105, 152, 155, 158, 159, 165, 166, 
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157, 158, 159, 177, 178, 189, 209, 
253, 294

hydrogenase 141, 165, 167, 170

Hydrogenobacter 130, 132, 133, 134, 
135, 136, 141, 142, 162

 Hydrogenobacter halophilus 132

 Hydrogenobacter thermophilus 132,  
 141
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magmatic water 5, 12, 18, 22, 23, 25, 
337

Mallard Lake Trail, YNP 321

Mammoth Geyser Basin, YNP 6, 7, 9, 
12, 15, 43, 45, 51, 78, 79, 84, 85, 
90, 92, 93, 94, 131, 134, 135, 137, 
140, 141, 205, 206, 245, 328, 329, 
330, 333, 336, 337, 338, 339

Marinithermus 154, 155, 156, 161

Mary Bay 36, 37, 43, 51, 55, 58, 59, 
60, 62, 63, 64, 67, 69, 72

 breccia 36, 37



 crater 55

Mastigocladus laminosus 173

MCM complex 278, 280, 281, 282, 
283, 286, 287, 288

Meiothermus 144, 154, 155

mercury (Hg) 54, 57, 58, 59, 66, 68, 
75, 145, 161, 232, 275

metabolism 96, 97, 98, 99, 102, 103, 
104, 106, 151, 152, 153, 155, 156, 
164, 165, 168, 169, 170, 206, 208, 
215, 219, 222, 223, 251, 258, 266, 
269, 271, 272, 274

metabolomics 262

Metallosphaera 144, 154, 155, 156, 
161, 297

meteoric water 10, 16, 17, 18, 23, 25, 
55, 57, 58, 337

methane 11, 104, 165, 291

Methanobacterium 281, 287, 288, 292

 Methanobacterium thermoauto- 
 trophicum 281, 287, 288

Methanococcus 263, 280, 287

 Methanococcus jannaschii 280, 283,  
 287

methanogenesis 165, 167, 168, 291, 
292

Methanopyrus 291

Methanothermus 291

microbial mat 142, 146, 157, 158, 160, 
181, 187, 200, 201, 209, 215, 218, 
219, 222, 232, 233, 236, 237, 245, 
322, 324, 346, 348

 algal 140, 318, 320, 324

 alkaline 236

 cyanobacterial 186, 198, 201, 224,  
 233, 237, 245, 352

Microbial Observatory 145, 154, 160, 
235, 236, 237, 239, 241, 243, 244, 
245, 323

Mid-Atlantic Ridge 142, 181, 251, 
257

Midway Geyser Basin, YNP 6, 9, 15, 
16, 19, 45, 47, 237, 301

mineral precipitation 38, 55, 74, 75, 
90, 130, 137, 140

mineralization 59, 138, 139, 175, 177, 
180

Minute Geyser, YNP 76, 80

Mirror Plateau, YNP 11

molybdenum (Mo) 54, 58, 59, 61, 62, 
66, 68, 70, 177, 178, 294, 295

Monument Geyser Basin, YNP 45

morphotype 213, 215, 216

Mt. Borah earthquake 20, 21, 25, 26 

Mud Volcano, YNP 6, 10, 11, 16, 17, 
18, 27, 75, 79, 97, 173, 332, 337

multi-locus sequence (MLST) 186, 
198, 199

multiwavelength anomalous diffrac-
tion 308

Mushroom Spring, YNP 187, 189, 
190, 192, 229, 237, 347

mutation 193, 194, 195, 196, 198, 
200, 275, 336

Mycobacterium 319

Myoviridae 292

N
Naegleria australiensis 321

Naegleria fowleri 318, 319

Nanoarchaeota 250, 252, 254, 257, 
258, 259, 291, 303

Nanoarchaeum equitans 250, 251, 252, 
253, 254, 255, 256, 257, 259

Neisseria meningitidis 198, 200

New Zealand 65, 71, 72, 189, 191, 
204, 205, 207, 214, 219, 263, 291

nitrate (NO3
-) 77, 92, 98, 99, 100, 

101, 102, 103, 104, 146, 152, 173, 
174, 175, 176, 177, 178, 180, 181

 nitrate reductase 173, 174, 181

nitric oxide reductase 173

nitrification 172, 173, 174, 175, 178, 
180, 182

nitrite 100, 101, 103, 173, 175, 178, 
181

 nitrite reductase (nirK, nirS) 172,  
 173, 175, 178, 179, 180, 181

nitrogen (N2) 28, 75, 76, 99, 101, 116, 
118, 138, 146, 152, 171, 172, 173, 
174, 175, 176, 177, 178, 179, 180, 
181, 182, 208, 233, 294, 308

 cycling 172

 dinitrogenase reductase (nifH)  
 172, 174, 178, 179, 180, 182

 fixation 172, 173, 174, 177, 179,  
 180, 182

 mineralization 175

nitrogenase 173, 180, 181

nitrous oxide reductase 173

Norris Geyser Basin, YNP 5, 6, 7, 9, 
14, 15, 16, 18, 19, 28, 41, 43, 45, 
49, 51, 61, 75, 78, 79, 93, 94, 115, 
121, 124, 126, 131, 134, 135, 145, 
134, 145, 135, 144, 145, 146, 147, 
149, 152, 154, 156, 158, 159, 160, 
161, 164, 165, 166, 167, 168, 169, 
173, 174, 181, 221, 228, 229, 232, 
233, 263, 333, 339, 340

Nymph Creek, YNP 83, 89, 90, 91, 
92, 97, 133, 134, 135, 318, 319, 
322, 320, 318, 319, 320, 322, 320, 
321, 322, 321, 322

O
Obsidian Pool, YNP 95, 96, 97, 98, 

99, 100, 101, 102, 103, 104, 105, 
106, 131, 134, 135, 136, 137, 141, 
251, 257, 332



Octopus Spring, YNP 97, 135, 187, 
188, 189, 200, 205, 209, 210, 214, 
227, 141, 227, 214, 228, 229, 230, 
231, 237, 332, 337, 347

Ojo Caliente, YNP 74, 78, 82, 83, 87, 
88, 89

Okazaki fragments 284, 285, 287

One Hundred Spring Plain, YNP 79, 
147, 166, 168

opal 65, 67

operon 166, 167, 269, 271

Oregon 34, 190, 191, 221, 223, 229, 
235, 237, 239, 240, 332

 Crater Lake 34, 335

orpiment (As2S3) 94, 148

oxygen (O2) 10, 18, 29, 48, 54, 57, 
68, 69, 71, 76, 77, 79, 85, 86, 87, 
89, 90, 92, 99, 100, 101, 102, 103, 
104, 105, 137, 138, 148, 150, 151, 
152, 155, 156, 170, 180, 182, 189, 
198, 212, 223, 294, 338, 350

 dissolved oxygen 76, 79, 85, 86,  
 87, 89, 100, 101, 350

oxygen isotope (δ18O) 29, 54, 57, 59, 
68, 69, 338

P
Papua New Guinea 251

 Lihir Islands 251

parasites 250, 254, 258

pathogenic amoebae 319, 322

Pelican Creek, YNP 59

Pelican Valley, YNP 33, 35, 36, 37, 38

periodic selection 186, 194, 195, 196, 
197, 198, 200

Perpetual Spouter, YNP 76, 80

Persephonella guaymasensis 132, 141

Persephonella hydrogenophila 132

Persephonella marina 132, 139, 141

petroleum 11, 67, 140

phage 307, 314

phagotrophs 319

Phormidium 223

photosynthesis 97, 104, 105, 173, 189, 
204, 205, 207, 208, 209, 211, 212, 
215, 216, 218, 225, 226, 229, 230, 
231, 233

phototrophy 165, 167, 187, 205, 206, 
208, 209, 213, 215, 216, 217, 218, 
219, 223, 237

Pichia pastoris 268

pigment-binding protein (pufM) 211, 
212, 213, 215, 216

Pinedale galciation 35, 336

plasmid 175, 252, 263, 265, 266, 267, 
268, 273, 274, 275, 276, 279, 295, 
303, 304, 316

Pliocene 49, 71, 105, 336

polymerase 132, 283, 284, 285, 286, 
287

polysulfide 77, 91, 93

Porcelain Terrace, YNP 15

Porcupine, YNP 45, 134

Porkchop Geyser, YNP 61, 62

Potts Basin, YNP 166, 169, 201, 224, 
232, 233

primary amoebic meningoencephalitis 
319

primary productivity 151, 152

primase 282, 283, 285, 286, 287

proliferating cell nuclear antigen 
(PCNA) 278, 284, 285, 286, 287, 
288

Proteobacteria 98, 137, 138, 178, 211, 
212, 215, 243, 332, 334

 Alpha  334

 Beta  137, 148, 178, 332

 Delta  98

 Gamma  334

proteomics 262, 271, 272, 273, 306

psychrophilic 216, 218

pyrite (FeS2) 12, 65, 67, 69, 79, 94, 97, 
102, 138, 145, 161

 pyrite oxidation 145, 161

Pyrobaculum 98, 104, 137, 174, 181, 
257, 263, 280, 288, 292, 303

 Pyrobaculum aerophilum 174, 181,  
 280, 288

Pyrococcus 263, 269, 273, 274, 279, 
283, 284, 286, 287

 Pyrococcus abyssi 274, 279, 280

 Pyrococcus furiosus 267, 269, 273,  
 283, 286, 287

pyrrohotite 138

Q
quartz 10, 12, 13, 14, 21, 23, 28, 37, 

62, 64, 65, 67, 78, 138

R
Rabbit Creek, YNP 172, 174, 225, 

226, 227, 228, 237, 293, 296, 297, 
301, 302

Ragged Hills, YNP 79, 147, 173, 293, 
296, 297

Rainbow Springs, YNP 6, 11, 135

realgar (AsS) 75, 79, 94

recombination 194, 197, 198, 200, 
256, 257, 265, 267, 268, 275, 279, 
315

Red Layer Microbial Observatory 
(RLMO) 205, 207, 209, 213, 218, 
235, 236, 237, 238, 239, 240, 241, 
242, 243, 244, 245, 291, 294, 295, 
296, 297, 298, 322



replication 256, 262, 265, 272, 274, 
278, 279, 280, 281, 282, 283, 285, 
286, 287, 288, 291, 298, 299, 301, 
303, 304, 314, 316, 319

replicative helicase 280, 281

resurgent domes 11, 12, 43, 47, 97

 Mallard Lake dome 40, 45, 47

 Sour Creek dome 40, 43, 45, 97

Rhodoferax antarcticus 204, 214, 215, 
216, 217, 218

Rhodopseudomonas palustris 178, 179

Rhodospirillum rubrum 167, 168, 169, 
170

rhyolite 9, 12, 17, 22, 24, 16, 27, 28, 
32, 33, 24, 35, 36, 37, 38, 39, 43, 
45, 47, 48, 49, 50, 55, 68, 70

rhyolitic lava flow 6, 9, 32, 33, 34, 35, 
36, 37, 38, 39, 43, 45, 47, 48, 68, 
70

ribulose bisphosphate carboxylase 
(RuBisCO) 207, 208

Roaring Mountain, YNP 45

Roseiflexus 187, 188, 189, 200, 204, 
205, 209, 210, 214, 215, 217, 219, 
237, 245

 Roseiflexus castenholzii 188, 200,  
 209, 210, 217, 219, 237, 245

Rudiviridae 292, 293, 300, 304

Rudivirus 293

Russia 76, 250, 251, 291, 292, 299

 Ebeko Volcano 76

 Kamchatka 165, 251, 257, 299,  
 332

 Karymsky Volcano 251 

 Kuril Islands 76, 165

 Puchino Hot Springs 251

 Uzon Caldeira 250, 251, 257

S
Saccharomyces cerevisiae 279, 281

Sand Point, YNP 39

Schizosaccharomyces pombe 281

scorodite 78, 93, 148

scytonemin 222, 223, 224, 225, 226, 
227, 228, 232, 233

Sedge Bay, YNP 62

sedimentary rock 9, 11, 12

seismic activity 5, 6, 7, 15, 17, 22, 25, 
27, 29, 32, 33, 34, 37, 38, 39, 50

seismic-reflection profiles 38, 50

selenite 167

Setchell, W.A. foreword, 97, 106, 131

Seven Mile Hole, YNP 15, 16

Shoshone Geyser Basin, YNP 7, 9, 15, 
16, 17, 18, 29, 45, 135

shuttle vector 267, 268, 269, 271, 274

silica 9, 10, 12, 13, 14, 54, 55, 62, 63, 
64, 65, 67, 68, 69, 70, 72, 75, 78, 
79, 89, 91, 92, 100, 101, 122, 125, 
140, 238

 polymerization 78, 91

 precipitation 69, 70, 72

 siliceous hydrothermal deposits  
 55, 64, 67, 70

 siliceous sinter 9, 11, 12, 133

 silicification 40, 41, 69

 silicified filaments 69

Sinorhizobium meliloti 178, 179

Siphoviridae 292

Smoke Jumper Hot Springs, YNP 6, 
11, 45, 48, 135

Snake River 6, 29, 45, 48, 49

sodium (Na) 58, 61, 62, 75, 80, 81, 
82, 83, 100, 101, 144, 145, 146, 
149, 165

solar irradiance 222, 223, 226, 227

solfatara 29, 45, 76, 77, 145, 173, 251, 
258, 276, 304

sonar amplitude map 39

Southeast Arm, YNP 33, 55, 58, 59

stable isotope 18, 23, 28, 51, 54, 72, 
77, 139, 207, 272, 339

Staphylococcus aureus 198, 200

Steamboat Geyser, YNP 15

Stevenson Island, YNP 38, 39, 55, 58, 
59, 60, 62, 64, 65, 67, 69

Storm Point, YNP 39, 40, 41, 43

Streptomyces thermoautotrophicus 177, 
180, 182

stromatolites 97, 161

Stygiolobus 144, 155, 161, 297, 298

 Stygiolobus azoricus 155, 161, 297

subsurface boiling 18, 29, 60, 72

sulfate (SO4) 4, 9, 10, 11, 12, 14, 15, 
16, 29, 41, 42, 43, 58, 61, 62, 65, 
69, 72, 76, 77, 78, 79, 80, 81, 82, 
83, 86, 88, 89, 90, 92, 93, 98, 99, 
101, 103, 104, 105, 137, 140, 144, 
145, 149, 152, 154, 155, 159, 160, 
161, 168, 176, 177, 178, 207, 211, 
212, 219, 293, 295

sulfate reduction 72, 98, 99, 103, 105, 
168, 207, 219

sulfide (S2-) 64, 65, 67, 69, 71, 74, 76, 
77, 78, 79, 86, 87, 88, 90, 91, 92, 
94, 97, 100, 101, 104, 134, 140, 
142, 144, 156, 157, 158, 161, 189, 
205, 206, 208, 212, 213, 214, 215, 
216, 217, 223, 232, 233, 237, 263

 sulfide oxidation 104

Sulfolobales 162, 263, 265, 276, 291, 
292, 293, 301, 304

Sulfolobus 173, 251, 258, 261, 262, 
263, 265, 266, 267, 268, 269, 271, 
272, 273, 274, 275, 276, 279, 285, 
286, 287, 288, 290, 291, 292, 293, 
294, 296, 297, 298, 299, 300, 301, 
303, 304, 306, 307, 313, 315, 316



 Sulfolobus acidocaldarius 251, 263,  
 275, 276, 298, 304, 315

 Sulfolobus islandicus 263, 264, 265,  
 274, 275, 293

 Sulfolobus neozealandicus 293

 Sulfolobus shibatae 265, 268, 292,  
 304, 307, 315

 Sulfolobus solfataricus 262, 263,  
 264, 265, 266, 267, 268, 269,  
 271, 272, 273, 274, 275, 279,  
 280, 281, 282, 283, 284, 285,  
 287, 288, 291, 292, 297, 298,  
 299, 300, 301, 303, 304, 316  

 Sulfolobus tokodaii 263, 274, 275,  
 301, 304

sulfur (S0) 10, 63, 64, 69, 72, 74, 76, 
77, 78, 79, 86, 87, 90, 92, 93, 98, 
99, 102, 103, 130, 135, 137, 138, 
140, 141, 142, 144, 145, 150, 151, 
152, 153, 154, 155, 157, 158, 159, 
162, 170, 173, 177, 181, 182, 204, 
205, 206, 207, 208, 211, 212, 215, 
216, 217, 218, 219, 236, 245, 251, 
253, 255, 258, 262, 263, 273, 275, 
278, 304, 332

 cycling 211

 isotope 29, 69

 molten 77

 oxidation 263

sulfuric acid (H2SO4) 11, 74, 76, 77, 
79, 91, 101, 146

Sulfurihydrogenibium 130, 131, 132, 
133, 134, 135, 136, 137, 138, 139, 
140, 141, 142

 Sulfurihydrogenibium azorense 132,  
 133, 139, 140

 Sulfurihydrogenibium yellow- 
 stonense 132, 135, 137, 141

Summit Lake, YNP 45

Sylvan Springs, YNP 15, 134, 135

Synechococcus 187, 188, 189, 190, 191, 
192, 197, 199, 200, 201, 222, 223, 
228, 229, 230, 231, 233, 332

 Synechococcus lividus 188, 233

T
Terrace Mountain, YNP 85, 336

Terrace Springs, YNP 45, 320, 321, 
322

Teton Fault 43

thermal systems 337

 hot-water 7, 9, 11, 12, 18, 25, 29,  
 75, 94

 vapor-dominated 9, 10, 11, 12, 13,  
 18, 25, 27, 29, 75

Thermochromatium 204, 205, 206, 207, 
217, 218

 Thermochromatium tepidum 204,  
 205, 206, 207, 214, 215, 216,  
 218

Thermocladium 155, 161, 297, 298

Thermococcales 291

Thermocrinis 130, 131, 132, 133, 134, 
135, 136, 137, 138, 140, 141, 160

 Thermocrinis ruber 131, 132, 138,  
 141

thermodynamic calculations 90, 104

Thermofilum 98, 137

Thermoproteales 291, 293, 298

Thermoproteus tenax 269, 271, 273, 
292, 293, 304

Thermosinus carboxydivorans 164, 165, 
168, 169, 170

Thermosphaera aggregans 98, 99, 105

Thermoterrabacterium ferrireducens 
135, 142, 165, 166, 168, 169, 170

Thermotoga maritima 269, 274, 304

Thermus 93, 98, 161, 174, 263, 273, 
332

 Thermus aquaticus 93, 161, 263,  
 273

Thiobacillus 173

Thiomonas 144, 154, 155, 156, 160

thiosulfate (S2O3) 74, 76, 77, 78, 80, 
81, 82, 83, 87, 88, 89, 91, 93, 94, 
98, 140, 152, 162, 208

Thumb Paint Pots, YNP 9

Tower Fall, YNP 332

Tower Bridge. YNP 6, 11

transcription 256, 262, 265, 266, 273, 
291, 312, 314, 315

transcriptional activator 167

transcriptional repressor 313

transcriptomics 180, 262

translation 256, 262, 265, 266, 291

travertine 9, 12, 43, 82, 84, 85, 92, 93, 
94, 140, 141, 245, 329, 330, 336, 
338, 339, 340

Twin Vista Butte Springs, YNP 173

U
ultraviolet (UV) radiation 222, 223, 

224, 225, 227, 228, 229, 233

UV tolerance 223

Upper Geyser Basin, YNP 6, 9, 11, 
12, 13, 15, 16, 28, 45

uranium (U) 23, 29, 65, 161

V
Vahlkampfia 318

vahlkampfiid 318, 322

Vandalized Pool, YNP 61, 62

virions 293

virus replication 298

viruses 

 Alphalipothrixvirus 293

 Betalipothrixvirus 293

 Gammalipothrixvirus 293



 SIFV 290, 292, 293, 299, 300,  
 301, 303, 304

 SIRV 290, 292, 293, 300

 SIRV-1 300

 spindle-shaped virus 292, 307,  
 315

 SSV 290, 292, 295, 298, 299, 300,  
 301, 302, 306, 307, 310, 311

 SSV1 265, 266, 267, 268, 269,  
 271, 275, 292, 299, 304, 306,  
 307, 308, 309, 310, 311, 312,  
 313, 314, 315

 SSV-K1 292, 299

 SSV-RH 205, 207, 209, 213, 218,  
 292, 295, 299, 310

 Sulfolobus turreted icosohedral  
 virus (STIV) 290, 292, 299,  
 300, 301

 virus-like particle (VLP) 275,   
 290, 293, 294, 295, 298, 299,  
 300, 302, 304, 315

volatilization 76, 87, 88, 91

volcanism 4, 6, 9, 12, 23, 25, 27, 28, 
29, 32, 34, 35, 36, 38, 45, 49, 50, 
51, 55, 70, 71, 72, 76, 97, 98, 105, 
106, 115, 167, 168, 181, 251, 259, 
338

Vulcanisaeta 297, 298

W
Washburn Hot Springs, YNP 6, 10, 

11, 45, 79, 81, 134, 135, 272, 275, 
346

Weasel Creek, YNP 40, 41

West Thumb Geyser Basin, YNP 6, 9, 
32, 33, 34, 35, 36, 37, 38, 40, 43, 
45, 51, 55, 56, 58, 59, 60, 61, 62, 
63, 64, 65, 66, 67, 68, 119, 120, 
122, 206, 224, 225, 226, 227

Woese, Carl 251, 263

X
xenon (Xe) 16, 17

x-ray absorption spectroscopy 153

Y
Yellowstone Caldera 5, 6, 7, 9, 11, 17, 

18, 19, 22, 23, 25, 26, 27, 28, 29, 
32, 33, 34, 35, 36, 37, 38, 39, 40, 
43, 45, 47, 48, 49, 50, 51, 55, 59, 
60, 68, 72, 97, 337, 338

Yellowstone Lake 5, 6, 28, 29, 31, 32, 
33, 34, 35, 36, 37, 38, 39, 40, 42, 
43, 45, 47, 48, 49, 50, 51, 53, 54, 
55, 56, 57, 58, 59, 60, 61, 62, 64, 
65, 67, 68, 69, 70, 71, 72, 224

Yellowstone Plateau 6, 27, 28, 31, 32, 
33, 36, 43, 47, 48, 49, 50, 55, 71, 
105

Yellowstone River 6, 28, 33, 55, 58, 
59, 69, 137


