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




TABLE 1. Experimental conditions and measured OH concentrations 
Run no. Assembly* P† T fH2O‡ Duration  Capsule§ Oxygen  Starting    H2O  COH, Bell  COH, Paterson 
       buff er|| material (mg)#    Calibration Calibration**
  GPa (°C) GPa hours   T/B Ol Opx present? (wt ppm H2O) (wt ppm H2O)

Piston-cylinder 
R056 1.91 cm 2 (1.8) 1300 8.4 48 AuPd none 9.9 154.4 (fg,KLB) na Yes†† 375 115/54

Multi-anvil  (Fe-bearing)
ww296 18/11 5.65 1000 2.36 × 103 24 Ni/AuPd NNO 1 2.7 (cg, SC) 2.0 Yes 2113 705/531
ww329 18/11 6 1000 3.66 × 103 25 Ni/AuPd NNO 1.2 3.0 (cg,SC) 0.4 Yes 1705 627/461
ww327 18/11 6 1100 2.63 × 103 8 Ni/AuPd NNO 1.9 2.0 (cg,SC) 0.3  1451 494/362
ww328 18/11 6 1100 2.63 × 103 8 Ni/AuPd NNO 1.9 1.8 (cg,SC) 0.3  1730 568/454
ww228 14/8  6 1150 2.26 × 103 24 Pt none 0.5 7.1(fg,KLB) na  1576 457/360
ww317 18/11 8 1000 4.03 × 104 30 Ni/AuPd NNO 0.8 3.1 (cg,SC) 0.5 Yes 3032 1033/762
ww320 18/11 8 1100 2.51 × 104 24 Ni/AuPd NNO 0.9 3.4 (cg,SC) 0.5  3007 950/678
ww322 18/11 8 1100 2.51 × 104 12 Ni/AuPd NNO 1.2 2.4 (cg,SC) 0.7  3035 997/718
ww323 18/11 8 1100 2.51 × 104 8 Ni/AuPd NNO 2.1 1.9 (cg,SC) 0.3 Yes 1657 538/440
ww227 14/8  8 1150 2.03 × 104 24 Pt none 0.5 7.3 (fg,KLB) na  2177 678/516
ww325 18/11 8 1200 1.66 × 104 4 Ni/AuPd NNO 2 2.4 (cg,SC) 0.2 Yes 2398 803/626
ww263 14/8  10 1200 1.21 × 105 24 AuPd none 1.05 5.6 (fg,KLB) na Yes 5055 1700/1170
ww268 14/8  10 1200 1.21 × 105 24 AuPd NNO 0.8 4.5 (fg,KLB) na  1141 416/322
ww256 14/8  10 1250 9.74 × 104 24 Pt none 1.1 5.9 (fg,ZB) na  1895 661/465
ww225 14/8  12 1100 1.48 × 106 24 Pt none 0.4 5.7 (fg,KLB) na  6399 2267/1565

Multi-anvil experiments (nominally Fe-free)
ww276 14/8  5.65 1175 1.41 × 103 15‡‡ Pt none 1.0‡‡ 7.9 (fg,Fo) na  2040 935/506
ww331 18/11 6 1200 1.96 × 103 3 Ni/AuPd NNO 2.5§§ 2.0 (cubes,Fo) na  see text
* Refers to the cell diameter or OEL/TEL for piston-cylinder and multi-anvil experiments, respectively.
† Number in parentheses is corrected pressure for piston-cylinder experiments.
‡ Determined using the equation of state of Pitzer and Sterner (1994), see text.
§ See text for further explanation.
|| None = no buff er added; NNO = Oxygen fugacity controlled by Ni-NiO buff er. 
# Numbers indicate weight in mg of material added. T/B = 1.4:1 talc/brucite mix; Ol = olivine; opx = orthopyroxene; fg = fi ne-grained; cg = coarse grained; cubes 
= single crystals, see text; KLB =Kilbourne Hole; SC = San Carlos; ZB = Zabargad Island; Fo = synthetic forsterite .
**  Numbers calculated from polarized/unpolarized spectra, respectively, see text. 
†† “Yes” indicates that excess water was clearly present at the end of the experiment (see text for more information).
‡‡ This experiment was run for 15 hours at 1300 °C and 15 hours at 1175 °C. 
§§ Only brucite added.
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




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


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


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
         

        



TABLE 2. Representative electron microprobe analyses
 ww276 ww276 ww317 ww317 ww317 ww227 ww227 ww325 ww325
   Core Rim Core* Core Rim Core Rim
SiO2 42.08 42.41 41.30 41.52 41.61 41.62 41.52 41.92 40.77
TiO2 0.01 0.03 0.00 0.01 0.00 0.01 0.02 0.00 0.00
Al2O3 0.01 0.00 0.01 0.00 0.01 0.01 0.14 0.11 0.10
FeO 0.00 0.02 7.17 7.14 5.88 8.11 8.22 4.58 4.92
MnO 0.00 0.00 0.10 0.08 0.07 0.15 0.12 0.06 0.06
MgO 57.80 57.66 50.04 50.12 50.81 48.47 48.29 51.87 46.55
CaO 0.01 0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.00
NiO 0.00 0.01 0.47 0.48 0.95 0.34 0.39 0.67 6.63
Na2O 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
K2O 0.01 0.02 0.01 0.02 0.02 0.02 0.03 0.01 0.02
Cr2O3 0.01 0.00 0.01 0.03 0.00 0.02 0.00 0.01 0.02
     Total 99.93 100.15 99.12 99.40 99.37 98.76 98.75 99.23 99.06

Si  0.988 0.993 1.009 1.011 1.010 1.023 1.021 1.011 1.015
Ti 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Al 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.003 0.003
Fe 0.000 0.000 0.147 0.145 0.119 0.167 0.169 0.092 0.102
Mn 0.000 0.000 0.002 0.002 0.001 0.003 0.003 0.001 0.001
Mg 2.023 2.012 1.823 1.820 1.839 1.776 1.771 1.866 1.728
Ca 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ni 0.000 0.000 0.009 0.009 0.019 0.007 0.008 0.013 0.133
Na 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
K  0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.000 0.001
Cr 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000

Formula total†  7.012 7.007 6.991 6.989 6.990 6.977 6.977 6.987 6.983
Mg no. 1.000 1.000 0.926 0.926 0.939 0.914 0.913 0.953 0.944
* Olivine grain located at bottom of capsule.
† Cations and formula total calculated on basis of four O atoms.
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

       



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





 







 
  






α, β,γ





α



       







      



      











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