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SANS. See small-angle neutron scattering
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metabolic strategies 583–591
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shale 454–455
shale gas 460, 495
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shock metamorphism 82–83
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dependence of CO2-H2O miscibility on 
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solubility of methane and carbon monoxide in 
water and 129
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Fourier transform infrared (FTIR)
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 276, 277f, 278f, 279f
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dioxide emissions 326–327

for solubility of carbon dioxide in silicate 
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for validation of simulation  
predictions 534
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for carbon speciation in silicate melts 
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ssDNA viruses. See single-stranded DNA viruses
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microscopy
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Strong, Herbert 13
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sub-lithospheric diamonds. See superdeep 

diamonds
subduction

balancing with volcanic emissions 
  324f, 342–343

biosphere and 549
carbon flux into Earth’s mantle through 2, 4
diamond formation and 396–401, 401f, 403
inefficient, in Archean and Proterozoic 

  203–209, 204f
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dioxide through 173
subduction zones

carbon dioxide emissions in 331–332
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mantle fluids   110
sulfate, in serpentinite settings 585–586

sulfate reducers 585–586, 633, 634
sulfides

abiotic hydrocarbon formation in  
crust and   488–489

diamond dating and 394–395
diamond formation and 374
diamond inclusions and 390, 397f,  

  398–399
Sulfolobus spp. 654
sulfur

in core 233
cycling of in serpentinite settings 585–586
isotopes 396
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carbon efflux and 325–327
sum-frequency generation (SFG) 534
Sun, composition of 152–154, 153t, 154f
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supercontinent formation 208–209
superdeep (sub-lithospheric) diamonds

dating of 395
deep carbon cycling with mantle  
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formation of 375–381, 377f,  
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Suzuki, Keizo 611
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Synechococcus spp. 658
syngenetic inclusions 386–388, 387f
syntrophy 651t

Tablelands Complex, Newfoundland 583, 593
Tambora volcano eruption 344
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tantalocarbide 19
tar line 160
tectonics. See also plate tectonics

diffusive degassing of deep carbon  
dioxide and   330–331

inefficient subduction of carbon in Archean 
and Proterozoic and 203–209, 204f

measurements of carbon dioxide fluxes and 
  332, 339t, 342

Tekirova ophiolites, Turkey 578, 581t
TEM. See transmission electron microscopy
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silicate melts and   255
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diamond inclusions and 382–386
lipid volume and 624f
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ternary diagrams 136–137, 136f
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thermal decomposition 487–488
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Thiomicrospira crunogena 586t, 588
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tidal forces 565
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trace elements 303, 390–394, 392f
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transduction 651t, 656f, 657–658
transition state ensemble (TSE) 615
transition zone
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diamonds in 364, 375–378, 377f,  
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microorganisms of 585
modern carbon storage and 214–220, 218f
silicate melts and 252
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 367–368, 428–430, 429f
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travertine, serpentinization and 577

trigonal coordination 47, 63–64
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TSE. See transition state ensemble
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TTG. See tonalite-trondhjemite-granodiorite
tungsten, partitioning of 243–245, 245f,  

  246f, 247
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UHPM (ultra-high-pressure metamorphic)  

diamonds 359–360, 361
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Uranium-lead dating 395
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vapor-liquid equilibria 519–522, 521f
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Vesta 234–235, 235f, 237
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viral shunt 655, 656f
virus first hypothesis 667
virus-like RNA molecules 667–669
viruses
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surface-attached communities 661–662

genetic diversity of 654
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origins of life and 667–669, 668f
overview of 649–650,  

  669–670
sizes and morphologies of 652–653, 653f
terminology of 651t

viscosity 277–280
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cosmic dust as source of 170–171
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volcanic emissions

balancing with weathering and subduction 
 342–343
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diamond eruption and 359
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 340–342, 341t
magnitude of 344–345
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dioxide fluxes and 325–332
overview of 345–346
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from 332–340, 333–336t,  
  337t, 338t, 339t, 341t

role of in geological carbon cycle  
  323–325, 324f

subaerial 324–325, 332–340, 342
submarine 340, 341t

volcanic lakes 332, 340
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plumes
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dioxide in  324–325
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measurements of 325–327
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submarine measurements of 331–332
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serpentinization and 582
as source of carbon in crust and  

mantle fluids  111–112
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Wächtershäuser, Gunther 488
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  560–561
water, subducted, interaction of  

metallic core and 212
water maximum 372
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weathering

balancing with volcanic emissions 
 324f, 342–343

plate tectonics, mineral evolution and 85
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as source of carbon in crust and  

mantle fluids  111
websterites 388–390, 389t
weddellite 32
Wentorf, Robert 13
Western Gneiss terrane, Norway 359
white dwarfs 151
Wild 2 comet 154
Wilson Cycle 200–219, 396
witherite 27, 28
Witwatersrand Basin 556
WM buffer. See wustite- magnetite buffer
Wöhler synthesis 452
Wolf-Rayet (WR) stars 151–152
Wood-Ljungdahl pathway 596
wüstite 374–375
wustite- magnetite (WM) buffer 468–470

X carbon 54, 54f
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 440–444, 441f, 442f, 444f
X-ray crystallography 622
X-ray diffraction (XRD) studies 

 424, 436–438, 437f, 438f

X-ray energy dispersive spectroscopy  
(XEDS) 430–431

X-ray Raman spectroscopy (XRS) 
 424, 438–440, 439f

XCT. See X-ray computed tomography
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xenon 171
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