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TABLE 1.  Compositions (wt%) of starting materials and base peridotite
MixKLB-1 PERC PERC2 PERC3

SiO2 44.54 42.29 40.05 43.63
TiO2 0.21 0.20 0.19 0.20
Al2O3 3.70 3.52 3.33 3.63
Cr2O3 0.23 0.21 0.20 0.22
FeO* 8.08 8.07 8.07 8.08
MnO 0.14 0.13 0.13 0.14
MgO 39.30 39.26 39.22 39.27
CaO 3.52 3.52 3.51 3.52
Na2O 0.29 0.29 0.29 0.30
K2O 0.01 0.01 0.01 0.01
CO2 2.51 5.01 1.02
Na2O/CO2 0.12 0.06 0.30
Mg no. 89.65 89.65 89.64 89.65
Ca no. 0.05 0.05 0.05 0.05
Notes: MixKLB-1 is the composition of the base peridotite. Total Fe as FeO.
Mg no. = 100 × molar Mg/(Mg + Fe). Ca no. = molar Ca/(Ca + Mg + Fe).
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TABLE 2. Summary of run conditions, phase assemblages, and calculated phase proportions
Bulk comp. Run no. T (°C) t (h) Δlog fO2 ol opx cpx gt mst cbl sum r2 Na2O-melt
PERC M205 1125 12 –1.223 57.9 (1.0) 8.0 (1.1) 14.3 (0.4) 14.8 (0.6) 5.0 (0.1) – 0.03
 M207 1225 12 –1.148 59.4 (0.6) 7.9 (1.0) 14.3 (0.5) 13.6 (0.4) 4.7 (0.1) – 0.15
 M213 1250 12 –1.135 60.1 (0.8) 8.1 (0.5) 13.6 (0.2) 13.3 (0.4) 4.9 (0.1) – 0.18
 M210* 1275 12 –1.119 58.7 (0.6) 15.4 (0.5) 7.5 (0.3) 12.1 (0.6) + 6.2 (0.1) 0.05 3.2 (0.1)
 M244 1300 12  57.3 (0.4) 16.3 (0.5) 7.8 (0.3) 12.4 (0.4) – 6.2 (0.1) 0.02 2.8 (0.1)
  M208 1325 12   56.9 (0.6) 15.7 (0.7) 7.5 (0.3) 13.6 (0.3) – 6.2 (0.1) 0.03 2.7 (0.1)
PERC2 M259 1250 24 –1.125 55.1 (0.8) 6.0 (1.0) 14.5 (0.4) 14.4 (0.4) 9.9 (0.1) – 0.09
 M241 1300 12 –1.104 55.1 (0.8) 6.3 (0.8) 14.6 (0.4) 13.9 (0.2) 10.1 (0.1) – 0.10
 M242* 1330 12 –1.080 55.2 (1.5) 20.1 (1.7) 0.2 (0.7) 13.0 (0.5) + 11.6 (0.6) 0.01 1.9 (0.1)
  M258 1360 12   54.0 (0.8) 19.6 (0.7) - 15.3 (0.4) – 11.1 (0.2) 0.07 1.6 (0.1)
PERC3 M247 1160 24 –1.195 60.8 (0.6) 7.9 (0.6) 15.5 (0.6) 13.7 (0.3) 2.1 (0.1) – 0.54
 M246 1190 24 –1.191 60.8 (0.5) 7.8 (0.6) 15.3 (0.3) 13.9 (0.2) 2.1 (0.0) – 0.35
 M245 1220 16  61.0 (1.1) 12.0 (1.4) 12.8 (0.4) 11.7 (0.6) – 2.6 (0.2) 0.17 5.4 (0.5)
  M243 1250 12   62.3 (1.2) 10.7 (0.9) 12.8 (0.4) 11.3 (0.6) – 2.9 (0.2) 0.43 4.6 (0.5)
Notes: ol = olivine, opx = orthopyroxene, cpx = clinopyroxene, gt = garnet, mst = magnesite solid solution, cbl = carbonate-rich melt; weight fractions are by mass 
balance calculation using all the oxide concentrations of constituent phases except for melt present runs where only CaO, MgO, FeO, SiO2, and CO2 were used of 
the phases for the calculation; values within parentheses are 1σ standard deviation with respect to mean for the calculated phase proportions, using uncertainties 
in analyzed phase compositions (Table 3); “sum r2” is the summation of squares of residuals obtained by using mineral modes, phase compositions, and composi-
tion of the starting materials. Concentration of Na2O in the melt is estimated based on mass balance approach of Yaxley and Green (1996) using concentration of 
other oxides in the constituent phases, estimated phase proportions, and the composition of the starting materials. *Presence of magnesite in these experiments 
is noted in trace amount only on one end of the capsule and is believed to be stable due to slightly lower temperature than the nominal temperature of the experi-
ment at this portion of the capsule; low sum of squared residuals in mass balance calculation without involving magnesite, con" rms that magnesite is not likely 
to be an equilibrium phase at these run conditions. Oxygen fugacity calculation is done using the EMOD bu# er (Olafsson and Eggler 1983; Luth 1993) using the 
measured phase compositions from the experiments. Activities for mineral end-members have been calculated with the program AX. Values are reported as Δlog 
fO2, de" ned as logfO2 (sample) – logfO2 (FsMC) (Luth 1993).
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TABLE 3. Equilibrium phase compositions from 6.6 GPa experiments with di# erenet CO2 bearing peridotite bulk compositions
Run no. Phase n† SiO2   TiO2   Al2O3  Cr2O3  FeO* MnO MgO CaO Na2O   K2O    CO2‡ Total Mg no.
PERC
M205 Ol 11 40.75(58) 0.06(3) 0.20(13) 0.01(3) 9.79(17) 0.10(5) 48.92(56) 0.19(17) 0.04(2) 0.02(1)  100.08 89.90
 Opx 8 57.71(88) 0.10(3) 0.83(34) 0.07(6) 6.05(21) 0.11(5) 34.49(30) 0.74(2) 0.14(3) 0.02(1)  100.25 91.04
 Cpx 10 55.09(69) 0.19(3) 1.86(19) 0.26(3) 3.70(13) 0.10(5) 19.02(38) 18.35(27) 1.14(8) 0.02(1)  99.73 90.15
 Gt 7 41.79(89) 0.91(9) 20.55(98) 0.80(8) 9.06(40) 0.33(7) 21.83(85) 4.59(23) 0.09(2) 0.03(2)  99.98 81.10
 Mstss 3 0.17(7) 0.01(2) 0.02(3) 0.09(2) 3.52(1) 0.08(7) 44.34(63) 0.86(10) 0.02(3) 0.03(2) 51.21 100.34 95.74
M207 Ol 11 40.43(48) 0.05(2) 0.08(8) 0.03(3) 9.86(12) 0.12(5) 48.76(37) 0.09(3) 0.02(2) 0.02(2)  99.44 89.82
 Opx 10 57.38(65) 0.10(3) 1.08(24) 0.06(3) 6.10(14) 0.10(6) 34.60(73) 0.88(13) 0.12(2) 0.02(2)  100.05 91.00
 Cpx 12 55.20(39) 0.19(4) 1.91(34) 0.24(5) 3.86(19) 0.14(6) 18.99(61) 18.16(69) 1.11(7) 0.02(2)  99.83 89.77
 Gt 5 41.78(12) 0.91(9) 21.61(44) 0.94(4) 8.94(36) 0.34(5) 20.15(53) 4.95(28) 0.05(2) 0.02(2)  99.70 80.06
 Mstss 6 0.04(2) 0.02(2) 0.01(2) 0.02(3) 5.01(44) 0.13(4) 42.12(62) 2.02(27) 0.01(1) 0.02(1) 50.72 50.72 93.75
M213 Ol 11 40.95(25) 0.06(4) 0.26(20) 0.04(3) 9.81(15) 0.11(4) 48.30(50) 0.23(15) 0.02(2) 0.02(1)  99.79 89.77
 Opx 11 56.91(67) 0.15(3) 1.40(99) 0.09(6) 6.11(19) 0.14(3) 34.03(95) 0.95(10) 0.13(3) 0.01(2)  100.11 90.85
 Cpx 17 54.95(30) 0.20(5) 2.05(17) 0.23(4) 3.84(11) 0.13(4) 19.31(53) 17.81(44) 1.09(4) 0.02(2)  99.64 89.96
 Gt 8 41.64(40) 0.86(11) 21.13(28) 0.96(10) 8.72(46) 0.28(5) 20.01(35) 5.15(24) 0.08(3) 0.01(1)  98.84 80.35
 Mstss 6 0.29(18) 0.02(3) 0.03(5) 0.04(5) 5.51(14) 0.16(5) 41.43(39) 2.36(10) 0.03(3) 0.01(1) 50.54 100.44 93.06
M210 Ol 21 41.15(22) 0.04(4) 0.09(7) 0.03(2) 9.78(21) 0.11(5) 48.60(47) 0.15(9) 0.02(2) 0.02(2)  99.97 89.86
 Opx 10 57.34(35) 0.15(5) 0.86(9) 0.08(4) 5.93(14) 0.10(4) 34.14(27) 1.17(9) 0.12(4) 0.02(1)  99.91 91.12
 Cpx 19 55.42(31) 0.22(6) 2.06(28) 0.22(6) 3.80(11) 0.12(3) 19.81(74) 17.84(32) 0.94(6) 0.02(1)  100.44 90.30
 Gt 9 41.67(52) 0.86(9) 21.46(47) 0.95(5) 8.51(23) 0.30(4) 20.37(45) 5.20(12) 0.04(2) 0.02(2)  99.38 81.00
 Mstss 4 0.34(13) 0.02(2) 0.03(3) 0.01(1) 5.37(20) 0.19(6) 41.18(65) 2.75(11) 0.04(2) 0.01(1) 50.52 100.44 93.19
M244 Ol 11 40.81(21) 0.02(1) 0.02(1) 0.01(1) 9.72(21) 0.12(2) 49.12(23) 0.10(3) 0.05(2) 0.02(1)  99.99 90.01
 Opx 10 57.19(12) 0.10(3) 0.83(14) 0.07(3) 5.92(19) 0.13(3) 34.19(22) 1.20(11) 0.12(3) 0.03(1)  99.78 91.15
 Cpx 14 55.08(51) 0.21(7) 2.00(43) 0.20(5) 3.89(17) 0.11(3) 20.04(66) 17.30(79) 0.92(10) 0.02(1)  99.77 90.19
 Gt 9 41.93(39) 0.70(19) 22.12(36) 1.05(11) 8.63(21) 0.27(4) 20.16(14) 5.21(31) 0.06(3) 0.03(1)  100.01 80.59
M208 Ol 12 40.98(24) 0.03(3) 0.04(3) 0.02(2) 9.68(13) 0.13(4) 49.42(29) 0.10(2) 0.05(1) 0.02(2)  100.46 90.10
 Opx 13 57.37(32) 0.10(5) 0.87(7) 0.07(4) 5.88(13) 0.13(2) 34.16(23) 1.30(13) 0.14(4) 0.03(1)  100.04 91.20
 Cpx 19 55.21(43) 0.21(7) 2.09(50) 0.20(6) 3.97(18) 0.11(3) 20.34(69) 17.02(87) 0.91(9) 0.02(1)  100.06 90.14
 Gt 10 41.93(20) 0.60(21) 22.32(64) 1.05(17) 8.83(60) 0.27(6) 20.10(72) 5.11(33) 0.06(2) 0.03(2)  100.31 80.23
PERC2
M259 Ol 11 40.91(54) 0.02(1) 0.11(6) 0.03(1) 9.50(24) 0.14(3) 49.16(42) 0.16(5) 0.06(4) 0.04(2)  100.10 90.22
 Opx 7 56.09(82) 0.08(5) 1.19(83) 0.08(1) 6.05(16) 0.11(5) 35.83(82) 1.15(28) 0.15(7) 0.05(4)  100.77 91.35
 Cpx 13 55.05(73) 0.19(15) 2.24(29) 0.21(7) 3.82(32) 0.10(4) 19.55(54) 17.68(74) 1.01(11) 0.02(2)  99.87 90.12
 Gt 9 42.81(20) 0.62(20) 20.78(58) 0.90(12) 8.65(52) 0.31(8) 21.03(56) 4.79(24) 0.08(5) 0.02(2)  99.98 81.25
 Mstss 8 0.09(6) 0.02(2) 0.01(1) 0.04(2) 4.80(91) 0.13(8) 42.37(54) 1.92(58) 0.12(8) 0.01(2) 50.78 100.29 94.03
M241 Ol 15 40.95(21) 0.02(2) 0.07(6) 0.03(3) 10.14(16) 0.12(4) 49.25(34) 0.11(3) 0.03(2) 0.02(1)  100.74 89.64
 Opx 10 57.47(29) 0.11(3) 0.77(9) 0.08(3) 6.09(9) 0.11(5) 34.09(57) 1.16(8) 0.15(3) 0.03(1)  100.05 90.90
  Cpx 10 55.41(46) 0.14(4) 2.19(34) 0.15(5) 3.93(21) 0.10(2) 19.45(37) 17.65(50) 1.13(8) 0.03(1)   100.18 89.82
 Gt 7 42.16(31) 0.81(19) 21.25(75) 1.00(5) 8.84(46) 0.29(6) 20.90(87) 4.84(21) 0.08(2) 0.02(2)  100.20 80.83
 Mstss 6 0.05(3) 0.02(2) 0.02(3) 0.06(7) 5.52(83) 0.13(4) 41.65(82) 2.09(47) 0.05(5) 0.02(2) 50.61 100.23 93.08
M242 Ol 11 40.57(40) 0.03(1) 0.13(6) 0.00(1) 9.83(11) 0.14(2) 48.54(31) 0.17(3) 0.03(1) 0.02(1)  99.45 89.80
 Opx 13 57.63(40) 0.11(3) 0.76(8) 0.08(4) 5.89(15) 0.10(4) 34.04(63) 1.21(20) 0.15(2) 0.02(2)  99.97 91.15
 Cpx 13 55.49(71) 0.13(9) 1.45(19) 0.21(3) 3.11(19) 0.13(4) 22.09(37) 16.55(39) 0.80(6) 0.02(2)  100.08 92.69
 Gt 9 42.10(16) 0.64(13) 21.65(41) 1.13(12) 8.99(19) 0.31(21) 20.30(34) 4.50(13) 0.10(5) 0.03(3)  99.75 80.10
 Mstss 8 0.02(2) 0.01(3) 0.01(2) 0.03(3) 4.89(12) 0.09(5) 42.01(91) 2.52(28) 0.03(3) 0.01(1) 50.49 100.11 93.87
 Cbl 7 4.4(29) 0.24(28) 1.0(11) 0.04(4) 5.29(93) 0.19(6) 23.8(30) 22.1(40) 0.25(16) 0.02(2) 42.7(27) 100.00 88.93
M258 Ol 15 40.64(31) 0.01(1) 0.03(3) 0.02(1) 9.33(16) 0.10(6) 49.77(33) 0.12(3) 0.11(4) 0.03(3)  100.16 90.49
 Opx 14 57.21(27) 0.04(2) 0.79(3) 0.07(2) 5.87(16) 0.09(5) 34.68(70) 1.30(19) 0.17(5) 0.02(3)  100.24 91.33
 Gt 10 43.57(65) 0.49(20) 20.52(61) 1.12(12) 8.14(53) 0.26(8) 21.21(58) 4.91(25) 0.14(3) 0.01(1)  100.39 82.28
 Cbl 5 2.58(29) 0.05(5) 0.57(9) n.d. 5.91(63) 0.20(1) 21.4(20) 24.0(19) 0.20(1) 0.01(1) 45.0(20) 100.00 86.60
PERC3
M247 Ol 6 40.60(21) 0.03(3) 0.15(08) 0.02(5) 10.15(13) 0.10(5) 48.67(52) 0.28(29) 0.02(1) 0.03(2)  100.05 89.41
 Opx 7 57.59(20) 0.11(3) 0.59(12) 0.12(6) 6.11(13) 0.12(3) 34.75(25) 0.71(8) 0.11(4) 0.02(1)  100.23 91.02
 Cpx 13 55.33(57) 0.23(3) 1.83(14) 0.25(4) 3.72(27) 0.11(5) 19.52(79) 17.89(85) 1.19(6) 0.02(1)  100.08 90.35
 Gt 4 41.39(3) 0.71(17) 22.64(3) 0.91(3) 9.88(23) 0.32(1) 19.56(25) 4.71(11) 0.06(2) 0.02(1)  100.20 77.92
 Mstss 4 0.09(8) 0.03(4) 0.00 0.02(2) 4.98(2) 0.14(4) 42.74(62) 1.30(7) 0.03(3) 0.02(2) 50.84 100.18 93.86
M246 Ol 6 40.91(12) 0.06(4) 0.10(12) 0.04(4) 10.11(9) 0.12(3) 49.01(21) 0.09(3) 0.03(2) 0.03  100.50 89.63
 Opx 8 57.71(51) 0.11(6) 0.64(19) 0.08(4) 6.25(8) 0.10(3) 34.87(33) 0.72(8) 0.13(2) 0.03(2)  100.62 90.87
 Cpx 11 55.30(78) 0.19(4) 1.69(17) 0.25(5) 3.78(10) 0.14(7) 19.55(54) 17.69(55) 1.17(6) 0.02(1)  99.78 90.22
 Gt 3 41.67(30) 0.89(9) 22.51(24) 0.98(1) 9.39(39) 0.33(2) 19.59(36) 4.76(16) 0.11(3) 0.02(2)  100.25 78.80
 Mstss 4 0.12(3) 0.01(2) 0.02(3) 0.01(1) 5.26(38) 0.15(6) 41.99(29) 1.89(15) 0.05(3) 0.02(1) 50.70 100.23 93.43
M245 Ol 10 40.57(90) 0.04(4) 0.10(12) 0.03(4) 10.07(24) 0.10(3) 48.71(64) 0.08(3) 0.04(2) 0.02(2)  99.78 89.61
 Opx 6 57.36(50) 0.11(4) 0.95(60) 0.09(6) 6.08(14) 0.12(5) 33.93(58) 1.06(10) 0.14(6) 0.03(2)  99.90 90.86
 Cpx 10 55.50(39) 0.19(7) 1.65(48) 0.24(7) 3.84(15) 0.10(4) 19.61(53) 17.87(38) 1.04(5) 0.02(2)  100.07 90.11
 Gt 5 42.11(42) 0.93(7) 22.33(13) 0.99(6) 8.80(17) 0.35(8) 20.59(40) 4.73(20) 0.06(4) 0.03  100.90 80.66
M243 Ol 7 41.21(44) 0.07(2) 0.11(9) 0.05(4) 10.43(12) 0.11(5) 48.27(85) 0.27(11) 0.06(5) 0.01(2)  100.60 89.19
 Opx 6 57.19(76) 0.12(2) 1.00(45) 0.13(6) 6.23(26) 0.15(4) 33.87(85) 1.09(11) 0.13(1) 0.02(2)  99.93 90.65
 Cpx 10 55.36(51) 0.20(4) 1.77(30) 0.25(4) 3.91(6) 0.10(3) 19.52(72) 17.78(70) 1.01(7) 0.04(2)  99.94 89.89
  Gt 3 42.15(33) 0.73(11) 22.63(31) 1.02(8) 8.13(25) 0.27(4) 20.46(31) 4.52(19) 0.10(3) 0.03(2)   100.05 81.76
Notes: Because of very small dimensions (<5 μm) of the interstitial melt pools for runs with bulk compositions PERC3 and PERC, melt compositions for these are not 
reported in here; estimates based on single analysis from each are given in the text. Units in parentheses represent 1σ standard deviations in terms of least units cited 
on the basis of replicate analyses. 40.75(58) should be read as 40.75 ± 0.58. Concentrations of Na2O in Cbl are as measured and believed to be underestimates due 
to well-known problems of alkali loss during sample preparations of quenched carbonate melts bearing runs (e.g., Yaxley and Green 1996; Dasgupta et al. 2005); the 
corrected values of Na2O in carbonate melts are given in Table 2. † Number of analyses averaged. ‡ CO2 is calculated by di# erence of 100 and the measured analytical 
total for carbonate melt and by stoichiometry for magnesite.
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       

      
      






    


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





 




      

       

        


     






 
     






      









 









     
      



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


    
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


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

     




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













 
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

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