Materials for inclusion in GSA Data Repository

The following pages include three different data sets for inclusion in the data repository as
follows:

Table DR1 - Summary of mineral chemistry and electron microprobe analyses of the samples
reported here.

Table DR2 - Complete tables of Thermocalc results for each of the samples investigated here.
In most cases the resulis of multiple runs are included to illustrate the effects of varying water
activity or including or excluding selected mineral phases that may not have reached
equilibrium with the rest of the assembiage.

Figure DR1 to DR19 - Zoning profiles for gamet porphyroblasts from each sample.



Table DR1 — Mineral rim Compositional Data

Average electron microprobe analyses of garnet rims.

Sample ALl GP1 GP2 5C1 SC2
Si02 37.32 37.35 36.94 37.65 37.71
Ti02 0.00 0.00 0.00 0.00 0.00
Al203 21.21 21.13 20.94 21.44 21.39
Fe203 0.28 0.09 0.52 0.23 017
FeO 30.75 35.68 33.70 32.97 31.59
MnO 7.82 1.92 5.79 1.96 1.74
MgO 2.38 3.12 2.24 3.59 3.69
C0 1.21 1.3 1.74 3.32 3.91
sum 100.97 100.60 101.87 101.16 100.20
Cations on the Basis of 12 Oxygen
Si 2.99 2.99 2.96 2.98 3.00
Al 0.01 0.01 0.04 0.02 .00
sum 3.00 3.00 3.00 3.00 3.00
Al 2.00 1.99 1.94 1.98 2.00
Fe+++ 0.02 0.01 0.03 0.01 0.01
Ti (.00 0.00 0.00 0.0 0.00
sum 2.02 2.00 1.97 2.00 2.01
Ca 0.10 0.11 0.15 0.28 0.33
Fe++ 2.06 2.39 2.26 2.18 2.10
Mg 0.28 0.37 0.27 0.42 0.44
Mn 0.53 0.13 0.3% 0.13 0.12
sum 2.98 3.01 3.07 3.02 2.99
X(AlIm) 0.6% 0.80 0.74 0.72 0.70
X (Py) 0.10 0.12 0.09 0.14 0.15
X(Sp) 0.18 0.04 0.13 0.04 0.04
X(Gr) 0.03 0.04 0.05 0.09 0.11



Table DR1 (cont.) Average electron microprobe analyses of gamet rims.

Sample WL 1 WLZ2A WL2B WL3 LB1 LB2
Si02 37.50 38.26 38.20 37.59 37.38 37.33
Tio2 0.00 0.00 0.04 0.00 0.00 0.00
Al203 21.09 21.74 21.19 21.36 20.98 21.35
Fe203 0.25 0.75 1.74 0.15 0.39 0.12
FeQ 34.46 29.16 26.94 32.65 36.15 35.38
MnO 2.25 0.81 1.20 3.28 2.94 1.13
MgQ 2.88 6.83 7.45 3.61 2.44 4.25
Ca0 1.82 2.81 3.34 1.94 1.15 0.80
sum 100.25 100.36 100.10 100.58 101.43 100.36
Cations on the Basis of 12 Oxygen
Si 3.01 2.98 2.97 2.99 2.99 2.98
Al 0.00 0.02 0.03 0.01 0.01 0.02
sum 3.01 3.00 3.00 3.00 3.00 3.00
Al 2.00 1.98 - 1.92 2.00 1.97 1.99
Fe+++ 0.02 0.04 0.10 0.01 0.02 0.01
Ti 0.00 0.00 0.00 0.00 (.00 0.00
sum 2.01 2.02 2.02 2.01 2.00 2.00
Ca 0.16 0.24 0.28 017 0.10 0.07
Fe++ 2.31 1.80 1.75 2.18 2.42 2.36
Mg 0.34 0.79 0.86 0.43 0.29 0.51
Mn 0.15 0.05 0.08 0.22 0.20 0.08
sum 2.97 2.98 2.98 2.99 3.01 3.01
X(Alm) 0.78 0.64 0.59 0.73 0.80 0.78
X (Py) 0.12 0.27 0.29 0.14 0.10 0.17
X(Sp) 0.05 0.02 0.03 0.07 0.07 0.03

X(Gr) 0.G5 0.08 0.0% 0.06 0.03 0.02



Table DR1 (cont.) Average electron microprobe analyses of biotite and muscovite.
Sample  ALT (Bt) AL1 (Mu) GP1 (Bt) GP2 (Bt) GP2 (Mu) SCI1(Bt) SC2 (Bt)

Si02 34.44  44.40  35.58 34.99  46.74  35.08  36.16
Tio2 2.69 0.56 236 2.80 0.10 217 2.74
AI203 20.33  36.52  20.79  20.44  37.87  20.81  20.67
FeO. 20.24  1.58  21.07 21.03 1.4 21.93  17.94
MnO 0.23 0.01 0.08  0.20 0.02 0.14  0.12
MgO 7.44 0.51 7.47 6.3 0.60 7.54  9.76
20 0.00 0.00 0.02  0.03 0.00 0.01 0.02
Na20 0.19 0.37 0.23  0.19 0.41 0.25 0.7
K20 9.35 9.87 8.96  9.07 9.43 9.00 __ 9.00
sum 94.91  93.82  96.56  94.88  96.58  96.93  96.58
Cations on the Basis of 12 Oxygen
Si 2.65 3.00 2.68  2.69  3.01 2.64 2.68
Al 1.36 1.00 1.32 1.31 0.99 1.36 1.32
sum 400 400 400 400 400  4.00 4.00
Al 0.49 1.90 052  0.54 189 049  0.48
Ti 016  0.03 013 016 005  0.12 0.15
Fe 1.30  0.09 1.33 1.35  0.08 1.38 1.11
Mn 0.02  0.00  0.01 0.01 0.00  0.01 0.01
Mg 0.85  0.05  0.84 070 _ 0.06 ° 0.85 1.08
sum 2.81 2.07 282 277 2.7 2.86 2.83
Ca 0.00 _ 0.00 0.00 000  0.00 _ 0.00 _ 0.00
Na 0.03 0.05 0.3  0.03 005  0.04 0.2
K 092 0.85 086 083  0.78  0.87 0.85
sum 0.95 0.90  0.90 __ 0.92 _ 0.83 0.90  0.88
X(AD 0.17 _ 0.92 018  0.19 _ 0.91 0.17 0.17
X(Ti) 0.06  0.01 0.05  0.06  0.02  0.04  0.05
X(Fe) 0.46  0.04 047  0.43  0.04  0.48  0.39

X(Mg) 0.30 0.02 0.30 0.25 0.03 0.30 0.38



Table DR1 (cont.) Average electron microprobe analyses of biotite.
Sample WL1 (Bt) WL2A (Bt) WL2B (Bt) WL3 (Bt) LB1 (Bt) 1B2 (Bt)

Si02 35.37 36.73 36.85 35.55 34.67 35.88
Tio2 3.55 1.08 1.14 3.21 3.81 2.01
Al203 19.23 18.48 17.94 18.97 20.61 19.87
FeO. 22.33 14.69 15.68 19.42 22.10 19.22
MnO 0.06 0.73 0.80 0.10 0.1 0.02
MgO 7.85 14.98 15.02 9.42 5.93 9.8%
Ca0 0.00 0.02 0.04 0.60 0.01 0.01
Na20 0.16 0.86 0.67 0.15 0.20 0.34
K20 9.45 7.47 7.76 8.94 9.32 8.81
sum 98.00 95.04 95.90 95.76 96.76 96.05
Cations on the Basis of 12 Oxygen
Si 2.65 2.72 2.72 2.68 2.63 2.69
Al 1.35 1.28 1.28 1.32 1.37 1.31
sum 4.00 4.00 4.00 4.00 4.00 4.00
Al 0.35 0.33 0.28 0.37 0.47 0.45
Ti 0.20 0.06 0.06 0.18 0.22 0.11
Fe 1.40 0.91 0.91 1.23 1.40 1.21
Mn 0.00 0.05 0.05 0.01 0.01 0.00
Mg 0.88 1.65 1.65 1.06 " 0.67 1.11
s5um 2.83 3.00 2.95 2.85 2.76 2.87
Ca 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.02 0.12 0.10 0.02 0.03 0.05
K 0.91 0.71 0.73 0.86 0.90 0.84
sum 0.93 0.83 0.83 0.88 0.93 0.89
X(AD 0.12 0.1 0.09 0.13 0.17 0.16
X(Ti) 0.07 0.02 0.02 0.06 0.08 0.04
X(Fe) 0.49 0.30 0.31 0.43 G.51 0.42

X(Mg) 0.31 0.55 0.56 0.37 0.24 0.39



Table DRI (cont). Average electron microprobe analyses of plagioclase and potassium feldspar.
Samples  AL1 (Pl) ALT (Ks) GP2 (PI) SC1 (P) SC2 (Ph WL1 (Pl} WL1 (Ks)

Sio2 62.54 64.91 60.78 61.72 58.58 61.31 64.61
Al203 24.60 19.35 25.29 25.31 26.85 24.08 19.36
Fe203 0.03 0.05 0.04 0.11 0.08 0.17 0.02
Ca0. 4.91 0 5.87 5.57 7.78 4.88 0
Na20 9.35 2.03 8.71 8.62 6.86 8.71 1.91
K20 0.25 13.77 0.2 0.12 0.11 0.24 13.79
sum 101.68  100.11  100.89 101.45 100.26 99.39 99.69
Cations on the Basis of 8 Oxygen

Si 2.73 2.97 2.68 2.70 2.61 2.74 2.97
Al 1.27 1.04 1.32 1.31 1.41 1.27 1.05
Fet+++ 0.00 0.00 0.00 0.00 0.00 0.01 0.00
sum 4.00 4.02 4.00 4.01 4.02 4.01 4.02
Ca 0.23 0.00 0.28 0.26 0.37 0.23 0.00
Na 0.79 0.18 0.75 0.73 0.59 0.75 0.17
K 0.01 0.81 0.01 0.01 0.01 0.01 0.81
sum 1.04 0.99 1.04 1.00 0.97 1.00 0.98
X(Ab) 0.76 0.18 0.72 0.73 0.61 0.75 0.17
X{(0r) 0.01 0.82 0.01 0.01 0.01 0.01 0.83

X(An) 0.22 0.00 0.27 0.26 0.38 - 0.23 0.00




Table DRI (cont). Electron microprobe analyses of plagioclase and potassium feldspar.

Samples  WL2A WL2A WLZ2B WL3 LB1 LB1 .B2
(PD) (Pl)* {(Pi) (P} (P (Ks) (P1)
Si02 44.83 55.61 44.38 60.3 63.82 64.60 63.93
Al2Z03 34.82 28.01 35.43 25.21 23.12 19.16 23.03
Fe203 0.09 0.06 0.24 0.02 0.14 0.06 0.08
a0 18.71 10.22 18.83 5.56 3.60 0.00 3.19
Na2C 0.98 6.12 0.82 8.74 9.29 1.82 9.64
K20 0.01 0.03 0.01 0.11 0.22 13.68 0.10
sum 99.44 100.05 99.71 99.94 100.19 99.32 99.97
Caticns on the Basis of 8 Oxygen
Si 2.08 2.50 2.06 2.68 2.81 2.98 2.82
Al 1.91 1.49 1.93 1.32 1.20 1.04 1.20
Fe+++ 0.00 0.00 0.01 0.00 0.01 0.00 0.0C
sum 3.99 3.99 4.00 4.01 4.02 4.02 4.02
Ca 0.93 0.49 0.93 0.27 0.17 G.00 0.15
Na 0.09 0.53 0.07 0.75 0.79 0.16 0.82
K 0.00 0.00 C.00 0.01 0.01 0.80 0.01
sum 1.02 1.03 1.01 1.03 0.98 .97 0.98
X(Ab) 0.09 0.52 0.07 0.74 0.81 0.17 0.84
X(0Or) 0.00 0.00 0.00 0.01 0.01 0.83 0.01
X(An) 0.91 0.48 0.93 0.26 0.17 0.00 0.15

*Plagioclase inclusion in garnet.



Table DR1 {cont.) Average electron microprobe analyses of ilmenite.

Sample GP1 SC1 SC2 WLZA WL2B WE3
Si02 0.02 0.00 0.03 0.01 0.01 0.03
Tio2 54.34 52.96 54.06 53.23 52.93 54.09
Fe203 0.00 0.00 0.00 0.53 0.38 0.00
Al203. 0.00 0.00 0.01 0.00 0.00 0.02
MgO 0.33 0.74 0.33 0.92 0.45 0.32
Ca0 0.01 0.03 0.01 0.01 0.01 0.00
MnQ 1.10 0.59 0.76 0.30 0.70 1.18
FeO 45,02 45.59 45.69 45.64 46.01 44.60
sum 100.82 99.91 100.88  100.64  100.49  100.23
Cations on the Basis of 6 Oxygen
Si 0.00 0.00 0.00 0.00 0.00 0.00
Ti 2.03 2.00 2.02 1.99 1.99 2.03
Fe3+ 0.00 0.00 0.00 0.02 0.01 0.00
Al 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.03 0.06 0.02 0.07 0.03 0.02
Ca 0.00 0.00 0.00 0.00 0.00 0.00
Mn 0.05 0.03 0.03 0.01 0.03 0.05
Fe2+ 1.87 1.92 1.90 1.90 1.93 1.86

sum 3.97 4.00 3.98 4.00 4.00 3.97



Table DRI {cont.) Average electron microprobe analyses of staurolite, cordierite, hercynite,

and gedrite from samples AJM-WL2A and AJM-WL2B.

Mineral Staurolite Cordierite Hercynite Gedrite
Sample WL2A WL2A* WL2B WL2A WLZ2A WL2B WL2A
Si02 26.75 26.50 26.65 49.28 0.02 0.03 40.82
Ti02 0.75 0.63 0.65 0.01 0.00 0.81 0.32
Al203 53.92 52.73 54.56 33.49 60.60 59.83 18.69
Cr203 - - - - 0.02 0.02 -
Fe203 - - - 0.63 2.30 1.68 6.48
FeO 12.51 13.20 12.20 5.07 29.60 28.37 13.60
MnO 0.08 0.07 0.16 0.04 0.08 0.14 0.32
MgO 2.46 3.62 3.18 10.54 7.47 7.76 14.25
Ca0 0.00 0.00 0.06 0.02 - - 0.30
Zn0 - - - - 0.43 0.84 -
Na2( - - - 0.42 - - 2.29
K20 - - - 0.00 - - 0.01
sum 96.47 86.75 37.46 99.50 | 100.52 99.48 97.08
Cations Basis = 48 Basis=18 is =4 Basig=24
Si 7.50 7.45 7.39 4.96 0.00 0.00 5.95
Ti 0.16 0.13 G.14 .00 0.00 0.02 0.04
Al 17.81 17.47 17.83 3.97 1.96 1.95 3.21
Cr - - - - 0.00 0.00 -
Fe3+ - - - 0.05 0.05 0.04 0.71
Fe2+ 2.93 3.10 2.83 0.43 0.68 0.66 1.66
Mn 0.02 0.02 0.04 0.00 0.00 0.00 0.04
Mg 1.03 1.52 1.32 1.58 0.31 0.32 3.09
Ca 0.00 0.00 0.02 0.00 - - 0.05
Zn - - - - 0.07 0.02 -
Na - - - 0.08 - - 0.65
K - - - 0.00 - - 0.00
sum 29.44 29.69 29.56 11.07 3.07  3.01 15.39

“*Staurolite inclusion in garet.



Table DR1 (cont.)

micas (MPLB-132)-All Fe as FeO; cations expressed per 11 oxygens.

oxide biot2  biot2 biot2 biot2 biotl biotl musc 2 musc 1
orelement core core rim rim core im
S10p 35.15  33.73 34.02 33.41 33.87 34.85 46.75 4599
AbOs3 19.98 20.25 19.85 20.09 20.81 19.99 3722 3649
TiO» 2.56 2.46 2.47 2.39 2.41 2.60 0.53 .65
MgO 8.00 7.84 7.83 7.94 7.25 7.83 0.58 0.71
FeO 19.28 20.21 20.39 20.44 19.27 20.43 1.14 1.40
MnO 25 23 24 .24 24 .25 .00 .00
CaO 00 .00 00 .00 .00 .00 .00 13
NaxO 16 16 13 14 .11 106 R}l .53
KyO 9.81 9.66 9.68 9.60 8.98 9.76 10.68 10.11
Total 95.21 94,58 94.60 94,25 02.96 95.90 97.51 96.04
Cations on the Basis of 11 Oxygens
S1 2.681 2611 2.633 2.600 2.636 2.056 3.037 3.032
Aliv 1.319 1.389 1.367 1.400 1.364 1.344 963 968
Alvi 478 459 A44 443 545 452 1.888 1.868
Ti 147 143 144 140 141 149 026 032
Mg 910 804 903 921 841 .889 056 070
Fe2+ 1.230 1.308 1.320 1.330 1.254 1.302 062 077
Mn 016 015 016 016 016 016 .000 .000
Sum Qct 2,782  2.832 2.830 2.850 2.798 2.810 2.032 2049
Ca 000 000 .000 000 000 000 .000 .009
Na 023 024 020 021 016 024 077 068
K 955 954 956 953 .892 .949 .885 .830
Sum A 978 978 976 974 8508 573 .962 927
Fe/Fe+Mg 573 591 .594 591 599 594 525 524
X(Ca) 000 000 000 000 000 000 .000 010
X(Na) 024 025 020 022 018 025 080 073
X(K) 976 975 980 978 982 975 920 917



Table DRI {cont.)

Garnet (MPLB-132)-All Fe as FeO; cations expressed per 12 oxygens.

oxide rim?2 riml core2 corel
Si102 36.99 37.00 36.68 36.79
AlO3 20.97 20.70 21.07 21.30
TiOy 00 .07 05 00
CrmO3 02 .00 .03 .00
MgO 2.50 2.36 3.73 2.97
FeO 31.02 30.98 33.48 31.78
MnO 7.55 8.18 3.74 6.14
Ca0O 1.46 1.51 1.39 1.52
Total 100.51 100.79 100.16 100.50
Si 2.984 2.986 2.955 2.962
Al 1.994 1.970 2.00 2.022
Ti .000 004 .003 000
Cr3+ .001 000 002 000
Mg 301 284 448 356
Fel+ 2.003 2.091 2.256 2.140
Mn 516 559 255 419
Ca 126 131 120 131
Fe/Fe+Mg 874 .880 .834 .857
Pyrope 099 .093 146 117
Almandine 689 682 733 703
Spessartine 170 182 083 138
Grossular .042 043 .039 043



Tabie DRI (cont.}

biotite (MPLB-134)-All Fe as FeO; cations expressed per 11 oxygens.

corel riml core? rim2
Si0; 34.39 34.31 34.09 34.64
AlOs 19.08 18.64 19.18 18.96
TiO, 3.20 3.13 2.79 3.06
CrpOs .08 .06 .05 07
MgO 6.44 6.24 6.54 6.50
FeO 22.04 21.00 22.26 22.46
MnO .09 06 .08 .09
Ca0 .00 .08 .00 .00
NapO 24 17 22 21
K0 9.24 9.00 9.24 924
Total 94.80 92.69 94.46 05,22
Si 2.671 2.710 2.662 2.632
Aliv 1.329 1.290 1.338 1.318
Alvi 418 446 428 413
Ti 187 186 164 178
Cr3+ 005 004 003 004
Mg 745 734 761 750
Fel+ 1.432 1.387 1.454 1.454
Mn 006 004 005 006
Sum Oct 2.793 2.761 2.815 2.805
Ca 000 007 000 000
Na 036 026 034 031
K 916 907 921 913
Sum A 952 940 955 944
Fe/Fe+Mg 638 654 656 660
X(Ca) .000 007 000 .000
X(Na) 038 028 036 033

X(K) 962 965 964 967



Table DR1 (cont.)

plagioclase (MPLB-134)-All Fe as feO; cations expressed per 8 oxygens.

1 1 2 2
SiCs 66.28 65.64 64.75 66.11
AlrGs 24.602 24.94 23.77 24.16
FeO .06 08 .03 08
CaO 4.24 4.75 4.08 4.19
Naz;O 8.72 8.26 9.18 3.77
K>O 15 .09 20 g1
Total 104.06 103.77 102.01 103.43
51 2.802 2.784 2.800 2.811
Al 1.227 1.247 1.212 1.211
FeZ+ 002 .003 .001 003
Ca 192 216 .189 191
Na 15 679 770 723
K 008 005 011 000
An 210 240 195 208
Ab 181 754 794 186
Or 009 006 011 007

ilmenite (MPLB-134)-All Fe as Fe(; cations expressed per 6 0xygens.

1 2
TiO, 51.96 52.43
Crn(Oy 02 .02
MgO .10 16
FeO 44,23 44 .65
MnO .89 53
Total 97.27 97.85
Ti 2.018 2.022
Cri+ .001 .001
Mg 008 012
Fe2+ 1.910 1.915
Mn .039 023

Fe/Fe+Mg  .996 994



Table DR1 (cont.}

garnet (MPLB-134)-All Fe as FeO; cations expressed per 12 oxygens.

corel core2 riml rim2
Si0y 36.42 36.47 37.04 36.95
Al O3 20.81 20.85 20.83 20.91
TiOg .00 .00 .02 00
Cr0O3 .00 .03 .00 02
MgO 2.96 3.43 2.42 2.35
FeO 35.65 36.25 35.26 35.33
MnO 1.98 1.19 2.98 3.16
CaO 98 .64 92 .81
Total 98.80 98.85 99.46 99.54
Si 2.981 2.978 3.012 3.006
Al 2.008 2.007 1.997 2.005
Ti 000 .000 .001 000
O3+ .000 .002 .000 001
Mg 361 A17 .293 285
Fe2+ 2.440 2476 2.398 2.404
Mn 137 .082 205 218
Ca .086 056 080 071
Fe/fe+Mg 871 856 891 894
Pyrope 119 138 098 096
Almandine 807 817 806 807
Spessartine 045 027 069 073

Grossular 028 018 .027 024



Table DRI {cont.)

biotite (MPLB-135)-All Fe as FeQ; cations expressed per 11 oxygens.

biotite 1 biotite2

SiOg 34.28 34.42
AlOs 18.58 18.49
TiO, 2.87 2.97
CrzOs A0 .06
MgO 7.00 7.15
FeO 21.55 21.11
MnO .08 .09
CaO .04 .00
NayO 24 26
K;0 9.12 9.28
Total 93.84 93.83
Si 2.686 2.693
Aliv 1.314 1.307
Alvi 402 398
Ti .169 175
Cr3t .006 .004
Mg 818 834
Fe2+ 1.412 1.381
Mn .005 006
Sum Oct 2.812 2.798
Ca 003 .000
Na 036 039
K 912 926
Sum A 951 .965
Fe/Fe+Mg  .633 623
X(Ca) 003 000
X(Na) 038 .040

X(K) 1959 1960



Table DR1 (cont.)

garnet (MPLB-135)-All Fe as FeO; cations expressed per 12 oxygens.

corel core2 rim} rim2
Si0; 36.04 36.17 37.06 36.38
AlbOs 20.98 20.94 21.01 20.80
TiOy .00 07 .03 .00
CroOr .02 .02 .03 .02
MgO 3.36 3.18 2.39 2.40
FeO 36.78 36.12 36.04 35.95
MnO 1.27 1.69 2.69 2.77
Ca0O .85 91 1.04 97
Total 99.29 99.09 100.29 99.29
Si 2.943 2.955 2.993 2.978
Al 2.020 2.017 2.000 2.007
Ti .000 .004 002 .000
Cr3+ .001 .001 002 .001
Mg 409 387 288 293
Fe2+ 2.512 2.468 2.434 2.461
Mn .088 117 184 192
Ca .074 .080 090 .085
Fe/Fe+Mg  .860 .864 894 .894
Pyrope 133 127 096 097
Almandine  .815 .809 812 812
Spessartine  .029 038 061 063

Grossular 024 026 .030 028



Table DR1 (cont.)

plagioclase (MPLB-135)-All Fe as FeQ; cations expressed per 8 oxygens.

1 2
SiOy 65.72 64.78
AlOs 24.37 24.51
FeO .06 06
Ca0 4,39 4.50
Na,O 9.09 8.83
K0 .15 .16
Total 103.77 102.85
Si 2.793 2.780
Al 1.221 1.240
Fel+ 002 002
Ca 200 207
Na 749 735
K 008 009
An 209 218
Ab 783 773
Or 008 009

Table DR1 {cont.)

ilmenite (MPLB-135)-All Fe as FeO; cations expressed per 6 oxygens.

TiOg 52.88
MgO 16
FeO 44 94
MnO 81
Total 98.81
Ti 2.021
Mg 012
Fel+ 1.910
Mn 035

Fe/Fe+Mg 994



Table DR1 (cont.)

biotite (MPWL-8a)-All Fe as FeO; cations expressed per L1 oxygens.

1 2
Si0; 38.05 38.75
Al O3 18.07 18.14
TiO, 1.55 1.69
MgO 14.80 14.5]
FeO 14.76 14.15
MnO 02 .02
NagO 80 .60
K20 8.08 8.42
Total 96.13 96.28
Si 2.777 2.813
Aliv 1.223 1.187
Alvi 332 365
Ti 085 092
Mg 1.610 1.570
Fe2+ 901 859
Mn .001 001
Sum Oct 2.929 2.887
Na 113 085
K 752 780
Sum A 865 865
Fe/FetMg 359 354
X(Na) 131 098

X(K) .869 502



Table DR1 (cont.)

ilmenite (MPWL-8a)-All Fe as FeO; cations expressed per 6 oxygens.

TiO, 52.01
CrnOs .03
MgO 13
FeO 47.96
MnO .63
Total 100.78
Ti 1.970
Cr3+ 001
Mg 010
Fe2+ 2.020
Mn 027

Fe/fFe+Mg 995

Table DR1 (cont.)

plagioclase (MPWL-8a)-All Fe as FeO; cations expressed per 8 oxygens.

Si0s 57.53
Al Or 27.76
FeO Al
Ca0Q 9.26
Na;O 6.38
K>O .04
Total 101.07
Si 2.552
Al 1.452
Fe2+ 004
Ca 440
Na 549
K .002
An 444
Ab 554

Or 002



Table DR1 (cont.)

garnet (MPWIL-8a)-All Fe as FeQ; cations expressed per 12 oxygens.

Si0O
AlOs

Fe/Fe+Mg

Pyrope
Almandine
Spessartine
Grossular

corel

39.38
21.45
.05
6.30
30.39
.29
3.68
101.53

3.034
1.948
.003
T23

1.958
019
304

130

241
652
.006
101

core

39.64
22.30
00
8.08
29.87
.64
2.01
102.53

3.002
1.991
000
912

1.892
041
163

675

303
629
014
054

riml

38.71
21.84
03
6.40
31.02
1.28
2.21
101.49

2.997
1.993
.002
138
2.008
.084
183

731

245
666
028
.061

rnm?2

38.84
21.82
.00
7.26
29.43

015
071



Table DR1 (cont.)

biotite (MPAL-31)-All Fe as FeQ,; cations expressed per 11 oxygens.

matrix 1 matrix2 adjacentto  adjacent to
earnet] garnet2
Si0z 34.74 35.01 3533 31.85
AbOy 16.36 16.21 17.16 17.16
TiOy 3.46 4.35 1.60 1.61
MgO 9.65 9.07 10.07 8.36
FeO 21.84 21.39 22.60 26.38
MnO 12 .08 .09 32
Ca0 .04 05 .02 43
NayO .08 .09 05 35
KO 9.33 9.43 9.64 5.99
Total 95.62 95.68 96.56 92.45
Si 2.682 2.695 2.705 2.577
Aliv 1.318 1.305 1.295 1.423
Alvi 171 166 254 214
Ti 201 252 092 098
Mg 1.110 1.040 1.149 1.008
Fel+ 1.410 1.377 1.447 1.785
Mn .008 .005 006 022
Sum Oct 2.900 2.840 2.948 3.127
Ca .003 004 002 .037.
Na 012 014 007 055
K 919 926 942 618
Sum A 934 944 951 710
Fe/Fe+Mg .560 570 557 .639
X(Ca) .003 004 002 052
X(Na) 013 015 007 077

X(K) 984 981 991 870



Table DR1 (cont.)

plagioclase (MPAL-51)-All Fe as FeO; cations expressed per § oxygens.

SiOy 53.91
AlOs 29.42
FeO .03
CaQ 10.95
NayO- 5.16
K>0 .09
Total 99.62
Si 2.439
Al 1.569
Fe2+ 001
Ca 531
Na 453
K 005
An 537
Ab 458
Or 005

Table DR1 (cont.)

gamet (MPAL-51)-All Fe as FeO; cations expressed per 12 oxygens.

corel core2 riml nm2 |
SiOy 38.18 38.13 37.43 37.35
AlzO3 21.13 21.21 21.56 21.85
TiO .00 .08 03 .00
MgO 2.41 2.12 3.11 3.12
FeO 28.82 27.06 30.55 30.20
MnO 2.14 2.82 1.35 1.73
Ca0O 9.22 10.39 7.49 7.30
Total 101.89 101.82 101.53 101.55
Si 2.991 2.985 2.946 2.937
Al 1.951 1.958 2.000 2.025
Ti .000 .005 002 000
Mg 281 247 365 366
Fel+ 1.888 1.772 2.011 1.986
Mn 142 187 090 115
Ca 774 872 632 615
Fe/Fe+Mg .870 878 846 .844
Pyrope 091 .080 118 119
Almandine 612 576 649 644
Spessartine 046 061 029 037

Grossular 251 283 204 200



Table DRI (cont).
Biotite (MPAL-311). All Fe as FeO; cations expressed per 11 oxygens.

core2 nm?2 corel riml

5102 35.68 35.73 35.74 35.69
Al203 18.70 19.02 18.62 18.58
TiO2 2.40 2.53 2.58 2.62
Cr203 .05 05 .05 07
MgO 9.62 9.53 9.63 9.37
FeQ 18.53 17.99 18.29 18.91
MnO .08 .05 .08 .08
Ca0 .04 .04 .00 .00
Na20 28 .34 26 .27
K20 .10 9.06 9.25 9.31
Total 94,47 94,33 94.50 94 .90
Si 2.724 2.722 2.726 2.721
Aliv 1.276 1.278 1.274 1.279
Alvi 407 430 400 3901
Ti 138 145 .148 150
Cr3+ .003 003 .003 004
Mg 1.095 1.082 1.095 1.065
FeZ+ 1.183 1.146 1.167 1.206
Mn 0035 .003 .005 .005
Sum QOct 2.831 2.809 2.818 2.821
Ca 003 003 000 000
Na 041 050 .039 040
K .886 .881 900 906 .
Sum A 930 934 939 946
Fe/Fe+Mg 519 514 516 531

X(Ca) .003 003 000 .000
X{Na) 044 054 042 042

X(K) 953 943 958 958




Table DR1 {(cont).
Hmenite (MPAL-311). All Fe as FeO; cations expressed per 6 oxygens.

Ti02 53.061
MgO 05
FeO 45.84
MnO 1.17
Total 100.14
Ti 2.008
Mg 004
Fe2+ 1.929
Mn 050
Fe/Fe+Mg 998

Table DR1 {cont.)
Plagioclase (MPAL-311). All Fe as FeO; cations expressed per 8 oxygens.

-3

5102 60.16 60.47
Al203 27.11 27.28
FeO .03 .03
Ca0O 7.96 7.84
Na20 7.21 7.25
K20 11 .07
Total 102.57 103.01
Si 2.617 2.619
Al 1.390 1.393
Fe2+ .001 .001
Ca 371 364
Na 608 609
K 006 .004
An 377 373
Ab 617 623
Or 006 004




Table DR1 (cont.)
Garnet (MPAL-311). All Fe as FeQ; cations expressed per 12 oxygens.

corel core2 riml im?2

S102 38.14 37.62 37.83 37.00
Al203 21.42 21.43 21.57 21.34
MgO 4.19 4.16 3.60 3.56
FeQ 33.39 34.24 33.61 33.71
MnO 1.49 1.64 2.35 2.58
Ca0O 3.06 2.39 2.52 2.42
Total 101.69 101.51 101.47 100.61
Si 2.994 2.970 2.986 2.959
Al 1.982 1.995 2.007 2.012
Mg 490 489 423 424
Fe2+ 2.192 2.261 2.219 2.255
Mn .099 110 157 175
Ca 257 202 213 207
Fe/Fe+Mg 817 822 .840 842
Pyrope 161 160 140 .139
Almandine 722 738 737 737
Spessartine 033 036 052 057
Grossular 085 066 071 068

Table DR1 {cont.)
Sillimanite (MP-AL311). All Fe as Fe203; cations expressed per 20 oxygens.

5102 36.21
Al203 64.16
Fe203 459
Cr203 .02
Total 100.81
Si 3.885
Al 8§.114
Fe3+ 037

Cr3+ 002




Table DR1 (cont.)

biotite (MPAL-312)-All Fe as FeO; cations expressed per 11 oxygens.

corel riml 2 core3 im3
Sih 38.07 37.07 35,72 35.539 35.75
AlLO 20.84 19.58 18.55 18.66 18.31
TiO, - 2.29 2.13 2.35 2.44 221
CrOs .15 .03 .03 .08 .10
MgO 7.30 8.30 9.49 9.27 9.42
FeOQ 15.50 17.10 19.18 18.75 18.51
MnQO .06 .05 .05 .05 06
NasO 15 21 .24 30 .26
K>O 9.70 9.07 9.35 8.52 8.37
Total 94,08 93,50 94,97 93.76 03 08
Si 2.851 2.817 2.723 2.732 2.7758
Aliv 1.149 1.183 1.277 1.268 1.242
Alvi 691 571 390 421 423
Ti .129 122 135 141 128
Cr3+ 009 003 003 0035 006
Mg 815 940 1.078 1.061 1.083
Fe2+ 971 1.087 1.223 1.204 1.194
Mn 004 003 003 .003 .004
Sum Oct 2.619 2.726 2.832 2.835 2.838
Na 022 031 036 044 039
K 927 879 909 .834 .824
Sum A 950 912 945 286 871
Fe/Fe+Mg 544 536 532 532 524
X{(Na) .023 034 038 050 045
X(K) .976 964 962 941 946



Table DR1 {cont.)

ilmenite (MPAL-312)-All Fe as FeO; cations expressed per 6 oxygens.

TiOy 53.92
MgO .09
FeO 46.75
MnQO 1.07
Total 101.85
Ti 2.005
Mg 007
Fel+ 1.933
Mn 045
Fe/Fe+Mg 996

Table DR1 (cont.}

plagioclase (MPAL-312)-All FFe as FeQ; cations expressed per 8 oxygens.

SiOy 61.04 59.65 60.38 60.66
AL O3 26.17 26.78 26.03 26.19
FeO .00 .00 11 11
CaO 7.66 7.91 7.37 6.97
NapO 7.43 7.22 7.43 7.73
K0 .09 12 07 .09
Total 102.39 101.69 T01.38 101.75
Si 2.655 2.619 2.654 2.656
Al 1.342 1.386 1.349 1.352
Fe2t .000 .000 004 .004
Ca 357 372 347 327
Na 627 615 633 656
K 005 .007 004 .005

An 361 374 353 331
Ab 634 619 643 664
Or .005 .007 004 .005



Table DR1 (cont.}

garnet (MPAL-312)-All Fe as FeO, cations expressed per 12 oxygens.

corel riml core2 im? corel
rim3
Si07 37.67 37.01 37.59 37.28 37.98 37.68
Al 21.54 21.27 21.54 21.78 21.85 21.77
TiOg .05 .03 03 .03 .00 .00
CrpOs .02 .05 .02 .05 .00 .03
MgO 3.15 3.05 3.25 3.93 4.26 3.93
FeO 33.94 33.98 34,12 32.86 33,43 32.93
MnO 1.82 1.59 1.54 1.57 .98 1.53
CaO 3.23 2.96 2.67 3.68 3.11 3.45
Total 101.41 99.94 100.76 101.18 101.61 101.30
Si 2.982 2.977 2.991 2.947 2.977 2.909
Al 2.010 2.017 2.020 2.030 2.019 2.022
Ti .003 002 002 002 .000 .000
O3+ .001 003 001 .003 .000 .002
Mg 372 366 385 463 498 461
Fe2+ 2.247 2.286 2.270 2.172 2.192 2.170
Mn 122 108 104 105 065 102
Ca 274 255 228 312 261 .291
Fe/Fe4+Mg .858 .862 .855 .824 815 825
Pyrope 123 121 129 1352 163 152
Almandine 745 758 760 12 727 718
Spessartine 040 036 035 034 022 .034
Grossular .0901 085 .076 102 087 096



Table DRI (comnt.}

micas (MPHP-12)-All Fe as FeQ; cations expressed per 11 oxygens.

biotitel biotite2 muscovitel muscovite?
Si0; 33.89 34.19 49,17 47.11
AbhOs 19.06 18.69 36.36 3572
TiO» 2.72 3.03 62 75
MgO 8.15 7.76 59 .57
FeO 22.35 21.51 1.23 1.29
MnO 18 23 .00 .00
Ca0 .06 .05 .00 00
NazO .25 .07 34 43
K>O 9.60 929 7.04 9.40
Total 96.27 94.82 85.40 95.26
Si 2.006 2.652 3.174 3.104
Aliv 1.394 1.348 826 .896
Alvi 334 361 1.941 1.879
Ti 157 177 .030 037
Mg 034 897 0357 056
FeZ+ 1.437 “1.395 069 071
Mn 012 015 .000 .000
Sum Oct 2.874 2.845 2.097 2.043
Ca 005 004 .000 .000
Na 038 010 042 0355
K 942 919 580 .790
Sum A 985 933 622 .845
Fe/Fe+Mg 606 .609 548 559
X(Ca) 005 004 000 .000
X(Na) 039 011 .068 065

X(K) 956 985 832 935



Table DR1 (cont.}

plagioclase (MPHP-12)-All Fe as FeQ,; cations expressed per 8 oxygens.

corel 2 riml
Si0y 58.40 62.00 61.87
Al 27.29 24.09 24.24
FeO .00 .00 .08
CaO 5.35 5.46 5.36
NaO 7.58 8.27 8.42
K-20O .26 .25 .16
Total 98.91 100.07 100.18
Si 2.618 2.744 2.737
Al 1.442 1.257 1.264
Fe2+ .000 000 .003
Ca 257 259 254
Na 650 710 722
K 015 014 .009
An 276 263 258
Ab 708 722 733
Or 016 014 009




Table DR1 (cont.)

garnet (MPHP-12)-All Fe as FeO; cations expressed per 12 oxygens.

corel core2 riml rim?2
Si10» 37.29 37.05 36.64 36.40
AlOs 21.25 21.08 21.97 2132
TiO» .03 07 .00 00
MgO 2.97 2.65 2.40 2.59
FeO 33.19 33.05 32.62 32.69
MnQO 6.98 6.37 7.42 7.40
CaO 1.50 1.55 1.43 1.17
Total 103.23 102.11 102.49 101.50
Si 2.944 2.952 29014 2.927
Al 1.978 1.980 2.060 2.021
Mg 350 350 285 310
Fe2+ 2.191 2.202 2170 2.198
Mn 467 430 500 504
Ca 127 132 122 .101
Fe/Fe+Mg .862 .863 .884 876
Pyrope 112 112 .093 .100
Almandine .6%9 707 705 706
Spessartine .149 138 162 162

Grossular 041 042 040 032



Table DR1 (cont.).-Metabasite Mineral Compositional Data

amphiboles-All Fe as FeO; cations expressed per 23 oxygens; act=actinolite; symp=symplectic
edenitic homblende; core and rim analyses are for matrix edenitic homblende.

act symp corel riml core2 tm2 cored rnim3 cored rim4
Si09 5376  45.68 44.24 43,95 43.08 43.75 43.45 45.02 4193 44.55
Al O3 1.96 941 1159 11.74 1212 1143 1221 10.34 11.96 10.45
TiOy A5 .55 .84 .32 72 .54 75 88 .82 .89
Cr(s .09 .81 21 .19 27 26 .25 25 29 0 .31
MgO 13.09 949 1037 10.13 866 8.71 909 979 873 9.51
FeO 15.64 17.50 1558 15.62 17.87 18.16 16.45 16.77 16.83 1740
MnQO 39 38 28 25 .48 40 40 44 43 .40
Ca0 12.43 11.55 [1.78 11.73 1139 1140 1149 11.63 11.37 11.70
NayO 02 .90 .23 123 127 117 128 1.1l 121 1.08
K0 A5 .68 98 1.02 1.09 .90 94 81 1.04 .84
Total 97.68 96.95 97.11 96.68 96.96 96.71 96.30 97.04 94.62 97.12
Si 7.671 6.887 6.623 6.612 6.544 6.653 6.588 6.768 6.513 6.721
Aliv 329 1.113 1.377 1.388 1.456 1.347 1.412 1.232 1.487 1.279
Alvi 0 S60 669 695 715 702 770 601 703 579
Ti 016 062 095 093 082 062 085 099 .096 .101
Cr3+ 010 096 025 023 .033 .031 .030 .036 .036 .037
Mg 2.784 2,133 2.313 2.272 1.961 1.975 2.054 2.193 2.021 2.138
Fe2+ 1.867 2,206 1.951 1.966 2.271 2.309 2.086 2.109 2.186 2.195
Mn 047 048 036 .032 062 .052 .051 .05 .057 .051
Sum Oct  4.724 5.105 5.089 5.081 5.124 5.131 5.076. 5.088 5.099 5.101
Ca 1.901 1.866 1.889 1.888 1.854 1.857 1.866 1.873 1.893 1.892
Na{M4} 375 029 022 031 .022 012 058 .039 .008 .007
Na(A) 0 235 336 .329 353 332 319 285 357 .308
K 027 131 187 196 211 174 181 156 206 .161

Sum A 027 366 523 525 564 506 500 441 563 .469
Fe/Fe+Mg 401 508 458 464 537 539 504 490 520 507



Table DR1 (cont.) Metabasite Mineral Compositional Data

plagioclase-All Fe as FeO; cations expressed per 8 oxygens; symp=symplectite; core and rim
analyses are for matrix plagioclase.

symp symp corel riml core2 rim2 core3 cored rniméd

S10; 44.16 47.81 56.61 4698 55.94 48.33 54.94 4843 4797
AlO3 35.81 31.91 2730 33.00 27.31 3230 2730 32.05 32.15
FeO 31 38 .03 A3 03 A6 .05 .08 .18
CaO 18.26 15.85 1011 1698 10.66 16.25 10.85 16.01 16.23
NapO 1.05 2. 11 535 1.62 315 200 480 206 2.06
K70 02 07 .12 .03 A2 .03 .10 .05 03
Total 99.61 98.13 99.52 98.75 99.21 99.07 98.05 98.70 98.64
Si 2.047 2.230 2.549 2,182 2.533 2.231 2.518 2.242 2226
Al 1.957 1.755 1.449 1.807 1.458 1.758 1.475 1.749 1.759
Fe2+ 011 015 001 005 .001 .006 .002 .003 .007
Ca 206 792 488 845 517 804 533 794 807
Na 094 JA91 467 146 452 179 427 185 185
K 001 004 007 002 .007 .002 006 .003 .002
An 905 802 507 .851 530 816 .552 .809 812
Ab 094 194 485 (147 463 182 442 188 .186

Or 001 004 .007 002 .007 .002 006 .003 .002



Table DRI {cont.) Metabasite Mineral Compositional Data

gamet-All Fe as FeQ:; cations expressed per 12 oxygens: symp=symplectite.

Si0y
AhOs
TiO2
Crp03 -
MgO
FeO
MnO
Ca0
Total

Si
Al
Ti
Cr3 +
Mg
F82+
Mn
Ca

Fe/Fe+Mg

Pyrope
Almandine
Spessartine
Grossular

symp
37.81
21.57
07
35
2.32
21.22
2.75
13.89
99.98

2.972
1.999
004

022

272

1.395
183
1.170

837

090
462
061
387

symp corel core2 cored core4 rml rim2 rm3 rmd
38.64 38.46 38.62 38.28 38.44 38.73 38.50 38.48 38.09
2091 2145 21.33 2071 20.82 21.65 21.20 21.07 21.26
05 12 05 10 05 12 09 03 03

27 26 24 05 31 21 26 .24 23

236 234 248 232 191 242 284 218 254
21.78 20.95 21.07 22.04 21.07 21.72 21.55 22.24 21.48
269 240 234 241 225 203 1.83 3.03 203
13.40 14.98 14.67 13.84 151 14.16 14.03 13.29 14.05

100.12 100.96 100.80 99.76 99.99 101.04 100.30 100.56 100.31

3.031 2.988 3.003 3.019 3.020 3.002 3.006 3.014 3.019
1.934 1.965 1.955 1.926 1.928 1.979 1.951 1.946 1.936

003 007 003 006 003 .007 005 .002 .002
017 016 015 0603 019 013 .016 .015 .014
276 271 287 273 224 280 331 254 295

1.429 1361 1.370 1454 1.384 1.408 1407 1457 1.402.
179 158 154 161 150 133 121 201 .134
1.126 1.247 1.222 1.170 1.274 1.176 1.174 1.115 1.175

838 .834 827 842 861 834 810 .852 826
092 089 095 089 074 .093 109 .084 .098
475 448 452 475 456 470 464 481 466
059 052 051 .053 049 044 040 .066 .045
374 411 403 383 420 .392 - 387 368 .391



Table DR1 (cont.) Metabasite Mineral Compositional Data

clinopyroxene-All Fe as FeO; cations expressed per 6 oxygens.

SiO;
AlOs
TiO;
CrOs
MgO
FeO
MnO
CaO
NaO
Total
Si

Al

core] nmil core2

52.83
1.33
07
.10
12.24
9.58
28
23.21
18
99.83

1.984
059
002

003

685

301

009
934
013

Fe/Fe+Mg .305

rim2 cored cored rimd
52.34 53.33 53.25 5295
1.89 .18 48 .38
.07 .00 .00 .00
17 .10 07 A7
11.58 11.92 1228 11.91
10.34 997 951 9.82
.34 .56 47 .56
22.57 2394 2420 2385
31 05 07 .08

100.12 99.61 100.07 100.32 99.72

53.08 52.72
95  1.88
07 .14
07 .17
12.34 11.84
0.64 9.89
35 .28
23.64 22.89
17 .30
100.29

1.989 1.975
042 .083
002 .004
002 .005
689 661
302 310
011 .009
949 919
012 .022
305 319

1.974 2.008 1.996 1.999
084 008 .021 .0L7

002 .000 000 .000
005 003 002 005

651 665 686 .670

326 314 298 310
011 .018 015 .018
912 966 972 .965
023 004 005 .006

334 319 303 316

Table DR1 (cont.} Metabasite Mineral Compositional Data

sphene-All Fe as FeO, cations expressed per 20 oxygens.

Si0Oy
AlOs3
TiOy
MgO
FeQ
MnO
Ca0
Total

Si

Al

Ti

Mg
"Fel+

Mn

Ca

30.85
2.52
33.74
0l
41
.06
28.20
95.87

4.180
403
3.438
002
.047

007
4.094




Table DR2 begins here.
Sample MP-AL196, Amphibolite, mineral rims

THERMOCALC v2.5, © Roger Powell and Tim Holland running at 14.57 on Tue 23
Mar,1999 (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997).

Activities and their uncertainties

PY gr alm tr ts parg di
a 0.00242 0.0948 0.0987 0.0184 0©.00190 0.0149 0.630
sd(a)/a 0.67456 0.26645 0.26037 0.44826 0.54883 0.50797 0.05000
hed cats an ab q H20
a 0.350 0.0630 0.860 0.280 1.00 1.00
sd(a)/a 0.10007 0.26339 0.05000 ©0.15552 0

Independent set of reactions

1y 3ts + 12di = 2py + 4gr + 3tr

2}y 2py + 4gr + 3ts + l2g = 3tr + 1l2an

3) 3di + 3cats = py + 2gr

4) 6tr + 27cats = 10py + 1ligr + 6an + 6HZO

5y 2py 4+ 3ts + 12hed = 4gr + 4alm + 3tr

€} 1l0gr + 6alm + 3tr + 3ab = py + 3parg + 1i8hed + lZan

Calculaticons for the independent set of reactions

(for x(BE20) = 1.0}

B{(T) s8d(P) a ad(a) b ¢ In_K sd(ln_K)
7.9 3.9 -27.37 7.13 0.15696 -5.510 -9.118 2.79%

7.8 0.99 -27.37 6.95 -0.3839%4 21.720  26.476 2.79%

4.0 3.34 -50.26 0.95 0.07787 -2.5756 ~1.057 1.177

8.9 6.13 93.25 5.73 -0.07390 -12.559 11.551 10.583

8.3 3.67 -243.47 10.79 0.23835 -6.908 12.769 3.163

8.2 1.13 339.25 13.30 -0.78383 29.704 13.914 4.237

G N o W N

Average PT (for x{H20) = 1.0}

Single end-member diagnostic information

avp, avT, sd's, cor, fit are result of doubling the uncertainty on ln a 3
4 ln a is suspect if any are v different from lsg values.

e* are ln a residuals nermalised to 1n a uncertainties :

large absolute values, say >2.5, point to suspect info,

hat are the diagonal elements of the hat matrix :

large values, say >0.46, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.54

however a larger value may be OK - look at the diagnostics!

avp sd avy sd cor fit
lsg 10.7 1.4 825 74 0.648 1.41

P sd(P) T sd(T) cor fit e*  hat
py 11.10 1.47 850 79 0.721 1.34 -0.85 0.29



gr 10.50 1.53 834 82 0.329
alm 10.29 1.18 824 6 0.634
tr 10.71 1.54 828 83 0.716
ts 10.67 1.32 g8lé 72 0.633
parg 10.62 1.28 811 70 0.637
di 10.41 1.29 798 73 0.663
hed 10.22 1.13 823 58 0.632
cats 10.97 1.58 838 80 0.719
an  10.77 1.49 825 73 0.603
ab 10.65 1.37 821 73 0.645
g 10.66 1.39 825 74 0.648
H20 10.66 1.39 825 74 0.648
T = 825°C, sd = 74,
P =10.7 kbars, s8d = 1.4, cor = 0.648, sigfit
khEhkhkdrhkkEhkthhhdrhbkhrhdrdddehrrdhhrrhiherhtk
Sample MP-AL196, mineral rims
HZ20 Excluded
Activities and their uncertainties
PY gr alm tx
a 0.00242 0.0948 0.0987 0.0184
sd[a)/a D0.67456 0.26645 0.26037 0.44826
hed cats an ahb
a 0.350 0.0630 0.860 0.280
sdfa)/a 0.10007 0.26339 0.05000 ¢0.15552

Independent set of reactions

1y 3¢s + 12di = 2py + 4gr + 3tr

2) 2py + 4gr + 3ts + 12q = 3tr + l12an
3} cats + g = an

4) 2py + 3ts + l2hed = 4gr + 4alm + 3tr

1.40 0.22
1.16 1.13
1.41 G.09
1.34 -0.86
1.29 -1.11
1.28 0.81
1.11 -1.30
1.38 =~0.53
1.40 0.17
1.38 0.34
1.41 0
1.41 0
= 1.41
ts
0.00190
0.54883
q
1.00
0

5) 1l0gr + 6alm + 3txr + 3ab = py + 3parg + 18hed + 12an

Calculations for the independent set of reactions

P(T)  sd(P) a sd(a) b

1 7.9 3.91 ~27.37 7.13  0.15696
2 7.8 0.99 -27.37 6.95 -0.38394
3 10.3 1.39 -16.75 0.24 -0.01912
4 8.3 3.67 -243.47 10.79  0.23835
5 8.2 1.13 339.25 13.30 -0.78383

Average PT

Single end-member diagneostic information

c

In K sd(in_K)

-5.510

2

2

1.720
1.410
6.908
9.704

0.59
D.04
0.24
0.08
0.09
0.09
0.086
0.34
0.09
0.01

0

0

parg
0.0143
0.50797

-5.118
26.476

2.614
12.769
131.914

di
0.630
0.05000

2.799
2.79%
0.268
3.163
4.237

avP, avT, sd’'s, cor, fit are result of doubling the uncertainty on 1ln a :
2 1ln a is suspect if any are v different from lsqg values.



e* are ln a residuals normalised to ln a uncertainties :
large absolute values, say >2.5, point to saspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.42, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1l.61
however a larger value may be OK - look at the diagnesties!

T
P

1sgq

PY
gr
alm
tr
ts
parg
di
hed
cats
an
ab

q

avP
3.0

9.32
9.06
9.04
9.17
9.02
9.07
9.01
9.05
8.21
8.98
9.02
9.00

sd
1.0

sd(P)
1.11
1.05
1.01
1.04
1.02
1.01
1.01
1.02
1.36
1.09
1.01
1.01

667°C, sd = 69,

9.0 kbars, sd = 1.0, cor = 0.759, sigfit = 0.75

avT
667

T
685
661
677
673
668
669
667
680
619
666
667
667

sd

cor

fit

6% 0.759 0.75

sd(T)
74
76
76
69
69
69
69
78
88
69
69
69

cor
G.794
0.535
0.731
0.762
0.762
0.759%
0.761
0.725
0.859
0.739
0.759
0.759

hhkhkdhkhkhkhhbhkedhhhbdhthrkdtbhedhrddrrdrs

Sample MP-AL,196, mineral rims

Activities and their uncertainties

a

sd(a)/a

a

sd(a)/a

0.0
0.6

0
0.1

PY
0242

7456 0

hed
.350
00067 0O

gr
0.0948
.26645

cats
0.0630
.26339

Independent set of reactions
= 2py + 4gr + 3tr
4gr + 3ts + 1l2q = 3tr + 12an
= py + 2Zgr
s = 10py + 1lgr + 6an + 6H20
3ts + 12hed = 4gr + 4alm + 3tr

10gr + 6alm + 3tr + 3ab = py + 3parg + 18hed + 12an

1)
2}
3y
1)
5}
6)

3ts

2py
3di
6tr

2py

+

S
+
+
R

12di

dcats
27cat

alm t
0.0987 6.0
0.26037 0.44
an
0.860 0.
0.65000 0.15

fit e
0.64 =0.63
0.74 =0.11
0.72 0.15
0.66 0.53
0.74 ~0.,11
0.68 -0.50
0.74 0.07
0.72 -0.22
G.55 0.73
0.75 =0.04
0.73 0.15
.75 ¢

r ts
184 0.00190
826 0.54883
ab q
280 1.00
552 0

Calculations for the independent set of reactions
{for x(C02) =

0.25 and x(H20}

= 0.75)

hat
0.15
0.52
0.13
0.07
0.03
0.02
0.00
0.18
0.59
0.09
0.00
0

parg
0.014%
0.50797

H20
0.750

di
0.630
0.05000



{T) ad(P) a ad(a)
7.9 3.91 -27.37 7.13
7.8 0.99 -27.37 6.95
4.0 3.34 -50.26 0.95
8.2 6.18 99.64 5.73
8.3 3.67 -243.47 10.79
8.2 1.13 339%.25 13.30

o A o ke R

Average PT (for x(C02) = 0.25 and x(

b
0.15696
-0.38394
0.07787
-0.09232
0.23835
-0.78383

H20) = 0.

Single end-member diagnostic information

c
~3.510
21.720
=2.576

~12.465
-6.5%08
29.704

75)

1n K sd(1ln_X)
-9.118 2.799
26.476 2.79%
~1.057 1.177
11.551  10.583
12.769 3.163
13.914 4.237

avpP, avT, sd's, cor, fit are result of doubling the uncertainty on in a
a ln a is suspect if any are v different from lsq values.
e* are ln a residuals normalised to 1ln a uncertainties :
large absclute values, say »2.3, point to suspect info.
hat are the diagonal elements ¢f the hat matrix :

large values, say >0.46, peint to influential data.

For 95% confidence, fit (= sd(fit}) <

1.54

however a larger value may be OK - look at the diagnostics!

avp sd av?® sd
isq 0.5 1.2 804 63 0.
P sd(P) T sA(T)
py 10.87 1.28 828 67
gr 16.32 1.35 812 70
alm 10.12 1.04 803 52
tr 10.53 1.35 809 71
ts 10.46 1.17 797 62
parg 10.41 1.12 791 60
di  10.24 1.14 782 63
hed 10.06 1.00 803 50
cats 10.67 1.40 813 68
an 10.55 1.31 804 63
ab 10.44 1.20 801 62
q 10.45 1,22 804 63
H20 10.45 1.22 804 63

T = 804°C, sd = 63,
P 10.5 kbars, sd = 1.2, cor = Q.642

1]

EE T E S EE L SRS SR LSS ELE SRS E LR EE LTRSS L
Sample MP-ALI96, mineral rims
Hedenbergite Excluded

Activities and their uncertainties

Py gr tr
a 0.00242 0.0948 0.0184

sd({a})/a 0.67456 0.26645 0.44826

cor fit
642 1.27

cor
0.716
0.324
0.630
0.710
0.627
0.631
0.657
0.627
0.712
0.597
0.639
0.642
0.642

. Sigfit

*

ts
0.00190
0.54883

fit ar
1.19 -0.84
1.26 0.1%
1.05 1.01.
1.27 0.16
1.21 -G.75
1.16 -=1.G2
1.16 0.70
1.00 -1.18
1.25 =0.39
1.26 0.14
1.24 0.31
1.27 0
1.27 0.03

= 1.27

parg
0.0145%
0.50797

di
0.630
9.05000



cats an ab q H20
a 0.0630 0.860 0.280 1.00
sd(a)/a 0.26339 0.05000 90.15352 0

Independent set of reactions

1)
2}
3}
4)
3)

3ts + l2di = 2py + 4q9r + 3tr

2py + 4gr + 3ts + 12g = 3tr + 1l2an

3di + 3cats = py + 2gr

6tr + 27cats = l0py + llgr + éan + 6H20
4py + 8gr + 9ts + 6ab = 3tr + 6parg + 24an

1.00

Calculations for the independent set of reactions {for xz(H20) =

o B3

Average PT (for z(H20) =

P(T)} sd(P) a sd(a) b
7.9 3.91 =27.37 7.13 0.15696
7.8 .99 =-27.37 .95 -0.383%4
4.0 3.34 -50.26 0.95 0.07787
8.9 6.13 93.25 5.73 =0.07390
8.2 1.43 -51.92 21.43 -0.85262

1.0)

Single end-member diagnostic information

C
-5.51¢0
21.720
-2.576

-12.559
38.683

1.0)

In_K sd(in_X)

-9.118
26.476
=1.057
11.551
66.135

2.75%9
2.799
1.177
10.583
7.045

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsg values.
e* are 1ln a residuals normalised to 1ln a uncertainties
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.45, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.61
however a larger value may be OK - look at the diagnostics!

I

ave sd avT sd cor fit

isq 9.5 1.0 820 52 0.574 0.37
P sd(P} T sd4d(T) cor
PY 9.39 1.21 814 60 0.690
qr 9.43 1.12 825 58 0.275
tr 9.69 1.09 832 58 0.640
ts .53 1.03 819 53 0.530
parg 9.56 l.02 815 53 0.535
di 9.52 1.c¢2 823 57 0.513
cats 9.46 1.21 818 57 0.870
an 9.52 1.11 820 52 (0.532
ab 9.53 1.02 819 52 (.565
q 9.52 1.02 820 52 0.574
E20 9.52 1.02 820 52 0.574

g20°c, sd = 52,

9.5 kbars, sd = 1.0, cor = 0.574, sigfit =

L2 R LRSS AR R L LR RS L LR SRR LR L]

fit
0.35 0.
0.35 0.
0.27 0.
0.37 -0.
0.28 =0.
0.36 -0,
0.37 0.
0.37 0.
0.35 0.
0.37

.37

0.37

ak
18
12
39
07
41
08
08
00
12

0

0

hat
0.37
0.48
0.23
0.13
0.12
0.13
0.39
0.09
0.01
0

0



Sample MP-AL196, mineral rims

Hedenbergite Excluded

Activities and their uncertainties

a2

sd(a)/a

d

sd(a)/a

0.0
0.6

0.
0.2

Py
0242

7456 0

cats
0630
633% 0

gr
0.0948
.26645

an
0.860
.05000

Independent set of reactions

1)
2)
3)
1)
3)

Its

2py
3di
6tr

ipy

+

+
+
+
&

1241

tr
0.0184
0.44826

ab

0.280
0.15552

2py + 4gr + 3tr

ts
0.00190
0.54883

4gr + 3ts + 12g = 3tr + l1l2an
3cats = py + 2gr
s = 10py + 1llgr + 6an + 6HZO

27cat

8gr + 9ts + 6ab = 3tr + 6parg + 24an

parg

0
0.

Calculations for the independent set of reactions

{for x{C0D2) =

P(T)
1 7.9
2 7.8
3 4.0
4 8.2
5 8.2
Average PT

0.25 and x(H20} = 0.75)

sd(P)
3.91
0.99
3.34
6.18
1.43

a
-27.37
~27.37
=50.26

99.64
-51.92

sd(a)
7.13
6.95
0.95
5.73
21.43

b
0.15696
-0.38394
0.07787
=0.09232
-0.85262

Single end-member diagnostic information

.0149
50797

H2O
0.750

<

=5.510

2

1.720

-2.576
-12.465

3

(for x(CO2) = 0.25 and x(H20} = 0.75)

8.683

di
0.630
0.05000

in_K sd{ln_K)

-9.118
26.476
-1.057
11.551

"66.135

2.79%9
2.739
1.177
10.583
7.045

avP, avTl, sd's, cor, fit are result of doubling the uncertainty on In a :
a 1n a is suspect if any are v different from lsq values.
e* are 1ln a residuals nermalised to ln a uncertainties :
large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :
large values, say >0.45, point to influential data.
For 95% confidence, fit (= sd(fit})) < 1.61
however a larger value may be OK - look at the diagnostics!

isqg

py
ar
tr
ts

parg

avp

sd
1.0

sd(P)
1.18
1.190
1.06
1.00
1.00

avtT
798

T

785
802
810
798
794

sd
49 0,

sd(T)
57
55
55
50
50

cor fit
570 (.37

car
0.688
0.270
0.636
0.525
0.530

fit
0.36
0.36
0.26
0.37
0.28

a%
0.10
0.09
0.41

-0.06
~0.40

hat
0.37
0.48
0.23
0.13
0.12



di 9.43 1.00 802 54
cats 9.32 1.18 794 54
an 9.43 1.08 799 49
ab 9.44 1.00 798 49
q 9.44 1.00 799 49
H20 9.44 1.09 799 49

T 799°C{ sd = 49,
P = 9.4 kbars, sd = 1.0, cor = 0.570,

fl

AhkkkhkkhhkbrrrkkkThkrhrrrthtrhehkdhhhiddkihdd
Sample MP-AL196, mineral rims
Hedenbergite Excluded

Activities and their uncertainties

PY gr tx
a 0.00242 0.0948 0.0184
sd(a)/a 0.67456 0.26645 0.44826
cats an ab
a 0.0630 0.860 0.280
sd{aj/a 0.26339 0.05000 0.15552

Independent set of reactions
1y 3ts + 12di = 2py + 4gr + 3tr

2}y 2py + 4gr + 3ts + 12g = 3tr + lZan

3) 3di + 3cats = py + 2gr
4} 6tr + 2lcats = 10py + 1lgr + 6q +

0.507
0.665
6.527
G.561
0.570
0.5370
gsigfit =
ts
0.00190
0.54883
q
i1.00
0

6H20

5) 4py + 8gr + 9ts + 6ab = 3tr + 6parqg + 24an

0.36
0.35
0.37
0.35
0.37
0.37

0.3

-0.08
0.17
-G.01
0.12

-0.0¢0

7

pard

0
0.

Calculations for the independent set of reactions

(for x(C02) = 0.5 and x(H20) = 0.5)
P(T) sd(P) a sd(a)

1 7.9 3.91 -27.37 7.13
2 7.8 0.9% -27.37 6.95
3 4.0 3.34 -50.26 0.95
4 8.6 3.37 214.49 4.93
5 8.2 1.43 =51.92 21.43

b
0.15696
-0.383%4
0.07787
-0.00688
-0.85262

2

0149
507597

H20
0.500

5.510
1.720

~2.576
~20.715
38.683

Average PT (for x(C02) = 0.5 and x{H20) = 0.5)

Single end-member diagnostic information

0.13
.39
0.09
0.01

0.00

di
0,630
0.05000

in_X sd(ln_K)

-5.118
26.476
-1.057
-4.132
66.133

2.799
2.799
1.177
9.580
7.045

avP, avTl, sd's, cor, fit are result of doubling the uncertainty on ln a
a 1n a is suspect if any are v different from lsg values.
e* are ln a residuals normalised to ln a uncertainties :
large absolute values, say >2.5, peint to suspect info.
hat are the diagonal elements of the hat matrix :
large values, say »0.45, point to influential data.

For 95% confidence, fit (= sd(fit)} <«

1.6%



however a larger value may be OK - look at the diagnostics!

avp sd avT sd cor fit
1sq 9.3 1.0 775 46 0.581 0.39
P sd(P) T sd(T) cor fit a*
‘PY 9.34 1.17 775 54 0.700 .39 -0.00
gr 9.30 1.08 777 51 0.290 0.39 0.05
tT 9.52 1.05 787 52 0.643 0.27 0.44
ts 9.35 0.99 775 47 0.537 0.39 -0.05
parg 9.37 0.99 770 47  0.5490 0.31 -0.39
di 9.34 G.98 778 51 0.520 0.3%9 -0.08
cats 9.16 1.16 769 51 0.671 0.35 0.28
an 9.33 1.07 715 46 0.538 0.39 =-0.02
ab 9.35 0.98 774 46 0.571 0.38 0.12
q 9.34 0.98 775 46 0.581 0.39 0
H20 9.34 0.98 775 46 0.580 0.39 -0.00
T = 775°C, sd = 46,
P =9.3 kbars, sd = 1.0, cor = 0.581, sigfit = 0.39
L3 TSR EI RS L L LRSS L LR LT EE LR EEE LSS L L X
Sample MP--AL196, mineral rims
Hedenbergite Excluded
Activities and their uncertainties
PY gr tr ts parg
a 0.00242 0.0948 0.0184 0.001%0 0.0148
sdta)/a 0.67456 0.26645 0.44826 0.54883 0.50797
cats an ab g H20
a 0.0630 0.860 0.280 1.00 0.250
sd{a)/a 0.26339 0.05000 0.153552 0
Independent set of reactions
1} 3ts + 12di = 2py + 4gr + 3tr
2} 2py + 4gr + 3ts + 1l2g = 3tr + l2an
3} 3di + 3cats = py + 2¢r
4) 6tr + 2lcats = l0py + llgr + 6gq + 6H2O
5) 4py + Bgr + %ts + 6ab = 3tr + 6parg + 24an
Calculations for the independent set of reactions
(for x(C02) = 0.75 and x(H20) = 0.25)
P(T) sd(P} a sd(a) b c
1 7.9 3.91 -27.37 7.13 0.15696 -5.510
2 7.8 0.99 -27.37 6.95 -0.38394 z21.720
3 4.0 3.34 -50.26 0.95 0.07787 ~-2.576
4 7.5 3.41 229.52 4.93 -0.05073 -20.484
5 8.2 1.43 -51.92 21.43 -0.85262 38.683

hat
0.38
0.47
0.22
0.12
0.123
0.13
0.38
0.09
0.01

0.00

di
0.630
0.05000

In K sd(1ln_K)

-5.118
26.476
-1.057
~4.132
66.135

2.78%
2.799
1.177
9.593
7.045



Average PT

8ingle end-member diagncstic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1n a

(for x(CO2) = 0.75 and x(E20) =

0.

25)

& In a is suspect if any are v different from 1sq values.
e* are 1ln a residuals normalised to In a uncertainties
large ‘absolute values, say »2.5, point to suspect info.
hat are the diagonal elements of the hat matrix
large values, say >0.45, point to influential data.
For 95% confidence, fit (= sd{(fit}) < 1.61
however a larger value may be OK - look at the diagnostics!

avP sd avT

1sq 9.1 0.9 732
P sd(P) T

Py 9.27 1.13 737

gr 9.16 1.04 731
tr 9.34 1.61 743

ts 9.15 0.95 731

parg 9.18 0.95 727

di 9.14 0.94 734

cats 8.84 1.11 722

an 9.12 1.902 732

ab 5.15 0.94 731

q 9.14 0.94 732
H20 5.15 0.94 732

T = 732°C, sd = 41,

P = 9.1 kbars, sd = ¢.9, cor

sd cor
41 0.5890
sd (T}
49 Q.
46 0.
46 0.
42 0.
43 0.
46 0.
46 0.
41 0.
42 0.
41 G.
42 0.

0

cor
702
294
643
537
540
520
668
538
571
580
578

fit
-48

0.580, sigfit =

LR RS RS RS Rl s P L R R LY T

Sample MP-AL196, mineral rims

Hedenbergite Excluded

Activities and their uncertainties

pY gr t
a 0.00242
sd(a)/a G.67456

cats
a 0.0630
sd(a)/a 0.26339

r

ts
0.0548

parg
0.0184

d

0.00190

0.26645 0.44826 0.54883

an
0.860
0.05000

Independent set of reactions

ab
0.280
0.15552

2py + 4gr + 3tr

1y 3ts + 12di =
2y 2py + 4gr + 3tg + 1l2g = 3tr + 12an
3) 3di + 3cats = py + 2qr

1.

q
00

0

fit a¥
0.47 -0.17
0.48 -0.02
0.37 0.49
0.48 —0.02
0.42 -0.39
0.48 -0.08
0.38  0.49
0.48 -0.03
0.47 0.12
0.48 0
0.48 -0.01
0.48
i
0.0149
0.50797
H20
0.100

hat
0.39
0.46
0.22
0.12
0.13
0.12
0.37
0.09
0.01

.01

0.630
0.05000

-
-



4y 6tr + 2icats = 1l0py + 1ligr + 6q + 6H20
§) 4py + 8gr + 9ts + 6ab = 3tr + 6parg + 24an

Calculations for the independent set of reactions

(for x{(C0O2) =

P(T)
1 7.9
2 7.8
3 4.0
4 5.6
5 8.2
Average PT

0.9 and x{H20) = 0.1)

sd(P)
3.91
0.99
3.34
3.43
1.43

a
-27.37
-27.37
~50.26
235.87
-51.92

sd(a)
7.13
6.95
9.95
4.93
21.43

b
0.15696
-0.38304
0.07787
~0.10013
-0.85262

(for %{C02) = 0.9 and x(H20} = 0.1

Single end-menber diagnostic information

c

~5.510
21.720
~2.576
=20.381
38.683

)

ln K sd(ln_K)

-9.118
26.476
-1.057
-4.132
66.135

2.799
2.7%9
1.177
9.603
7.045

avp, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsq values.
e* are 1In a residuals normalised to ln a uncertainties
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix

large values, say »>0.45, peint to influential data.

For 95% confidence, fit (= sd(fit)) < 1.61
however a larger value may be OK - look at the diagnosticsi

avp

lsq 8.9

P

BPY 9.15

gr 8.94

tr 9.06

ts 8.86

parg 8.89

di 8.86

cats 8.4¢

an 8.82

ab 8.87

q 8.86

H2C 8.86

T = §72°C, sd =
P = B.9 kbars,

sd
0.9

sd(P)
1.06
0.98
0.94
0.89
0.89
0.88
1.04
0.96
0.89
0.88
0.89

37,
sd = 0.

avT sd
672 37 0.
T 3d(T)
683 43
668 41
683 41
672 37
668 38
673 40
658 40
672 37
671 37
672 37
672 38
9, cor

cor fit
573 0.67

cor
0.697
0.288
0.636
¢.5390
0.532
0.513
0.660
0.530
0.563
0.573
0.566

0.573, sigfit =

khdkdkkhkhhhkrhhkthrrkbhrrbhrhrxhhkrrirrhrin

Sample MP-AL19%6, mineral rims

Hedenbergite, H20 Excluded

Activities and their uncertainties

pY

gr

tr

ts

parg d

tit
0.61
0.66
0.57
.67
0.63
0.67
0.46
0.67
0.66
0.67
0.67

0.67

i

a*
=-0.42
-0.13

0.56
0.00
-0.39
-0.07
0.81
~-0.086
c.12

-0.04

hat
0.39
0.46
0.21
0.12
0.13
0.12
0.37
0.09
0.01

0.03



a 0.00242 0.0548 0.0184 0.00190 0.0149 0.630

sd(a)/a 0.67456 0.26645 0.44826 0.54883 0.507%7 0.05000
cats an ab q

a 0.0630 0.860 0.280 1.00

sd{a)/a 0.2633% 0.05000 0.15552 9

Independent set of reactions

1) 3ts + 12di = 2py + 4gr + 3tr

2) 2py + 4gr + 3ts + 12g = 3tr + l2an

3) cats + g = an

4) 4py + Bgr + 9ts + 6ab = 3tr + 6parg + 24an

Calculations for the independent set of reactions

BP(T) sd(P}) a sd{a) b c In_K sd(1ln _K)

1 7.9 3.91 -27.37 7.13 0.15696 -5.510 -5.118 2.799
2 7.8 .99 -27.37 6.95 =0.38394 21.720 26.476 2.799
3 10.3 1.39 =-16.75 0.24 -0.01912 l.41¢ 2.614 0.268
4 8.2 1.43 -51.92 21.43 -0.85262 38.683 66.135 7.045

Average PT

Single end-member diagnostic information

avp, avl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsq values.

e* are 1ln a residuals normalised to lmn a uncertainties :

large absclute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd({fit}) < 1.73

however a larger value may be OK - lock at the diagnostics!

avy sd avT sd cor fit
lsqg 9.5 1.2 805 167 0.622 0.45

P sd(P) T sd{(T) cor fit e hat

by 9.40 1.20 829 204 0.329 0.43 0.12 0.52
gr 9.42 1,19 821 192 0.414 0.43 0.10 0.33
tr 9.60 1.19 807 167 0.608 0.31 0.40 0.08
ts 9.48 1.17 805 167 0.815 0.45 -0.06 0.013
parg .53 1.17 807 167 0.620 6.34 -0.40 90.02

di 9.46 1.156 809 169 0.614 0.44 -0.08 0.02
cats 3.09 1.98 756 273 0.865 0.42 0.13 0.89
an 9.46 1.26 805 le8 G.610 6.45 -0.00 0.07
ab 9.48 1.16 806 167 0.622 0.43 0.12 0.00
q 9.46 1.16 805 167 0.622 0.45 0 0

=
1]

805°C, sd = 167,
P = 9.5 kbars, sd = 1.2, cor = 0.622, sigfit = 0.45



Sample MP-ALl196, Garnet Amphibolite symplectite

THERMOCALC v2.5, @ Roger Powell and Tim Holland running at 23.14 on Tha 1
Apr,1999% {(thermodynamic dataset produced at 15.57 on Fri 26 Sep,19%7)

an independent set of reactions has been calculated

Activities and their uncertainties

Py gr alm tr ts parg gl
a 0.00204 0.0915 0.0984 0.012% 0.00250Q 0.0113 0.000243
sd{a)/a 0.68619 0.27158 0.26080 0.47145 0.54150 0.54507 1.28406

di hed cats g an ab H20
a 0.630 0.350 0.0630 l1.00 0.880 0.250 1.¢0
sd(a)/a 0.05000 0.10007 0.26339 0 0.05000 0.16875

Independent set of reactions

1y 3ts + 12di = 2py + 4gr + 3tr

2y 3tr + l2an = 2py + 4gr + 3ts + 1l2g

3} 3di + 3cats = py + 2gr

4) 6tr + 2lcats = 1l0py + 1llgr +.6g + 6H20

5y 2py + 3ts + 12hed = 4gr + 4alm + 3tr

6) 12parg + 36g = 2py + 4gr + 3tr + 3ts + 6gl

7y 2alm + 3tr + 3parg + 9%9ab = 3py + 2gr + 69l + 6hed

Calculations for the independent set of reactions

(for x(E20) = 1.0)

P{T} sd({P) a sd(a) b c 1n K sd(in_K)
4.8 3.96 -=27.37 7.13 0.15696 ~5.510 =-11.486 2.840
8.2 1.00 27.37 6.95 0.38394 -21.720 -25.342 2.840
3.3 3.37 -50.26 0.95 0.07787 -2.576 -1.297 1.189
9.5 3.37 193.77 4.93 0.04080 -21.022 -4.089 9.727
6.5 3.71 -243.47 10.79 0.23835 -6.908 11.072 3.199
0.6 4.95 ~186.00 15.20 0.81265 =15.678 -49.129 10.481
g.0 3.2¢ -60.05 7.76 0.56636 -19.357 -35.996 8.456

=1 G o W N

Average PT (for =(H20} = 1.0)
Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :
a ln a is suspect if any are v different from lsq values.

e* are ln a residuals normalised to ln a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat. are the diagonal elements of the hat matrix :

large values, say >0.50, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.49

however a larger value may be OK - look at the diagnostics|

avp ad avT sd cor fit
1sqg 10.7 1.4 827 70 0.658 1.35



P sd(P) T sd(T) cor fit e*  hat
py 11.24 1.40 858 74 0.727 1.25 -1.07 0.28
gr 10.71 1.50 827 77 0.359 1.35 -0.01 0.58
alm 10.32 1.18 824 60 0.647 1.15 1.12 0.04
tr 10.456 1.46 814 76 0.718 1.33 -0.49 0.22
ts 10.70 1.34 823 71 0.644 1.33 -0.44 0.07
parg - 10.66 1.23 814 65 0.651 1.23 -1.28 0.06
gl 10.73 1.33 834 70 0.653 1.32 0.64 0.07
di 10.41 1.20 796 66 0.670 1.17 1.01 0.08
hed 10.25 1.14 824 57 0.646 1.16 -1.29 0.05
cats 11.09 1.54 843 7% 0.729 1.31 ~0.64 0.35
g 10.70 1.35 827 70 0.658 1.35 G 0
an 10.82 1.45 828 70 0.621 1.34 0.18 0.09
ab 10.69 1.34 824 71 0.653 1.34 0.23 0.02
H20 10.70 1.35 827 70 0.658 1.35 0 0
T = 827°C, sd = 70,
P = 10.7 kbars, sd = 1.4, cor = 0.658, sigfit = 1.35
t2 s A A A XA RS ELEEESE SR RS EELEE S LS EEE ]
Sample MP-AL196, Garnet Amphibolite symplectite
Activities and their uncertainties
pPY gr tr ts parg gl
a 0.00204 0.0915 0.0129 0.00250 0.0113 0.000243
sd(a)/a 0.68619 0.27158 0.47145 0.54150 0.54507 1.28406
di cats an ab H20
a 0.630 0.0630 1.00 0.880 0.250 1.00
sd{a)/a 0.05000 0.26339 0.05000 0.16875
Independent set of reactions
1y 3ts + 12di = 2py + 4gr + 3tr
2} 3tr + 12an = 2py + 4gr + 3ts + 12g
3} 3di + 3cats = py + 2gr
4} 6tr + 2lcats = 1i0py + 1ligr + 6g + 6H20
5} 12parg + 36g = 2py + 4gr + 3tr + 3ts + 6gl
6) 3tr + 3ts + 6parg + 18ab = 4py + 8gr + 12q1
Calculations for the independent set of reactions
(for xX(H20) = 1.0}
P{T) sd(P) a sd(a) b C in K sd(ln_K)
1 4.8 3.96 -27.37 7.13 0.15696 -5.510 -11.486 2.840
2 8.2 1.00 27.37 6.95 0.38394 -21.720 ~25.342 2.840
3 3.3 3.37 -50.26 0.95 0.07787 ~-2.576 -1.297 1.189
4 9.5 3.37 193.77 4.93 0.04080 -21.022 ~-4.089 9.727
5 106.6 4.95 -186.00 15.206 0.81265 -15.678 =-49.129 10.481
6 8.6 2.66 -363.57 15.48 1.37107 -45.623 -60.,919 16.560



Average PT (for x(H20}

= 1.0)

Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1n a

a 1ln a.is suspect if any are v different from lsq values.
e* are In a residuals normalised to 1ln a uncertainties :
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :
large values, say »>0.50, peint to influential data.
For 95% confidence, fit (= sd(fit)) < 1.54
however a larger value may be OK - look at the diagnostics!

lsg

py
gr
tr
ts
parg
gl
di
cakts
g
an
ab
H20

1]

T
E

818°C,

avp
9.6

p
9.57
9.67
9.45
9.51
9.61
9.54
9.56
9.56
9.55
9.58
9.55
9.55

54 =
9.6 kbars, sd = 1.0, cor

sd
1.0

sd(P)
1.22
1.13
1.10
1.04
1.03
1.03
1.03
1.23
1.03
1.12
1.03
1.03

51,

avT
818

T
819
812
812
821
812
828
812
818
818
818
819
g1s

sd
31 0.

sd(T)
59
56
57
52
52
52
55
57
51
51
52
51

0.596,

cor fit
596 0.65

cor
0.706
0.318
0.654
0.556
0.571
0.581
0.543
0.691
0.596
0.563
0.579
0.596

sigfit =

khkhkkkbkeb kT hkhkhhhhrkdhkrdrrkdhrthrttrtw

fitc
0.66
0.65
0.65
0.64
0.57
0.47
0.64
0.66
0.66
0.66
0.66
0.66

0.6

Sample MP-ALl196, Garnet Amphibolite symplectite

Activities and their uncertainties

a
sd(a)/a

a
sd(a)/a

pY

0.00204
0.68619 0

di

0.630
0.053000 O

gr
0.0915
.27158

cats
0.0630
.26339

Independent set of reactions
1) 3ts + 12di = 2py + 4gr + 3tr

2) 3tr + 1l2an

tr
0.0129
0.47145

ts
0.00250
0.54150

an
0.880
0.05000

2py + 4gqr + 3ts + l2g

G
0.

0.

e* hat
-0.03 0.37
-0.17 0.47
-0.24 0.20

0.33 0.12
-0.68 0.08
1.00 9.08
0.17 0.11
=-0.02 0.490
Q. 0
0.04 0.08
-0.05 0.03
0 0
6
parg gl
0113 0.000243
54507 1.28406
ab H20
0.250 0.750
16875



3) 3di + 3cats

= py + 2gr

4) o6tr + 2lcats = 10py + llgr + 6g + 6H20
5) 1l2parg + 36g = 2py + 4gr + 3tr + 3ts + &gl
6) 3tr + 3ts + 6parg + 1Bab

4py + 8gr + 12qgl

Calculations for the independent set of reactions

{for x(C02) =
P(T)
4.8

G LN W =

aAverage PT (for x(C02)

3.96
1.00
3.37
3.38

0.25 and x(H20)
sd(P)

a

-27.37

27.37
~50.26
200.1¢

4.95 -186.00
2.66 -363.57

sd{a)
7.13
6.95
0.95
4.93
15.20
15.48

0.75)

b

0.15696
0.38394
0.07787
0.02238
0.81265
1.37107

0.25 and x(H20) = 0.

Single end-member diagnostic information

o
-5.510¢
-21.720
-2.576
-20.928
~15.678
-45.623

75)

In_K sd(ln_K)
-11.486 2.840
~25.342 2.840

=1.297 1.189
-4.089 9.727
-49.129 10.481
-60.919 16.560

avP, avT, sd's, cor, fit are result of doubling the uncertainty on In a :
a 1ln a is suspect if any are v different from lsq values.
e* are ln a residuals normalised to 1n a uncertainties :
large absclute values, say »2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say »0.50, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.54
however a larger value may be OK - look at the diagnostics!

avT
768

T

802
791
793
801
792
807
792
796
798
798
798
798

avp sd
1sqg 9.5 1.0
P sd(P)
Py 9.55 1.20
gr 9.61 1.11
tr 9.39 l1.08
ts 9.42 1.02
parg 9.52 1.02
gl 9.46 1.01
di 9.48 1.01
cats 9.42 1.21
q 9.47 1.01
an 9.49 1.10¢
ab 9.47 1.01
E20 9.47 1.01
T = 798°C, sd = 49,
P = 9.5 kbars, 8d = 1.0, cor

hkkkk kA bk kA kr kb Frrtrrrrrdrrhbhhhkrhkrhsd

sd

cor fit

49 0.595 0.63

sd(T)
57
53
54
49
49
50
53
54
49
49
49
49

0.595, sigfit

cor

0.707
0.318
0.633
0.555
0.570
0.580
0.542
0.689
0.595
0.562
0.578
0.595

fit e%
0.63 =0.11
0.62 ~0.19
¢.63 -0.20
0.61 0.35
0.54 =0.65
0.46 0.94
0.62 0.17
0.63 0.07
0.63 0
0.63 0.03
0.63 -0.05
0.63 G.00

0.63

hat
0.37
0.47
0.2¢0
0.12
0.09
0.08
0.11
0.40

0.08
0.03
0.00



Sample MP-AL196, Garnet Amphibolite symplectite

Activities and their uncertainties

PY gr tr ts parg gl
a 0.00204 0.0915 0.06129 0.00250 0.0113 0.000243
sd(a)/a 0.68619 0.27158 0.47145 0.54150 0.54507 1.28406

di cats q an ab H20
a 0.630 0.0630 1.00 0.880 0.250 0.500
sd{a)/a 0.05006 0.26339 9 0.05000 0.16875

Independent set of reactiocns

1}
2)
3)
4)
5)
&)

3ts + 12di = 2py + 4gr + 3tr

3tr + 12an = 2py + 4gr + 3ts + 1l2q

3di 4+ 3cats = py + 29r

6tr + 2lcats = 10py + llgr + 6gq + 6H20
l2parg + 36g = 2py + 4gr + 3tr + 3ts +
3tr + 3ts + 6parg + 1l8ab = 4py + 8gr +

6gl
12q1

Calculations for the independent'set of reactions
(for x(C02) = 0.5 and x(H20) = 0.5)

(=2 S BN FE o R

P{TY sd{P) a sd{a)

b c 1n K

4.8 3.%96 -27.37 7.13 0.15696 -5.510 ~11.486

8.2 1.00 27.37 6.95 0.3
3.3 3.37 -50.26 0.95 0.0
8.6 3.42 214.49 4.83 -0.¢C
0.6 4,95 -186.00 15.20 0.8
8.6

8394 -21.720 -25.342
7787 -2.576 -1.297%
0688 -2G.715 -4.089
1265 -15,678 -49.129

2.66 -363.57 15.48 1.37107 -45.623 -60.919

Average PT (for x(CC2) = 0.5 and %(RH20) =

S8ingle end-member diagnostic information

0.5)

sd(ln_X)
2.840
2.840
1.189
8.1729
10.481
16.560

avpP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1ln a is suspect if any are v different from lsg values.
e* are ln a residuals normalised to 1ln a uncertainties :
large absolute values, say »2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.30, point teo influential data.

For 95% confidence, fit (= sd(fit)) < 1.54
however a larger value may be OK - look at the diagnostics!

avp sd avy sd cor fit

1sqg 9.4 1.0 775 46 0.602 0.62
P sd(P) T sd(T) cor fit et hat
Py 9.53 1.19 782 54 0.715 0.60 -=0.21 0.38
gr 9.52 1.09 769 50 0.332 0.60 =0.22 0.46

tr 9.32 1.06 772 50 0.65

8 0.61 -0.16 0.290



ts 9.33 l1.01 779 46
parg 9.42 1.00 770 47
gl 5.37 1.00 783 47
di $.38 1.060 770 50
cats 9.268 1.19 771 51
g 9.38 1.00 775 45
an 9.39 1.08 775 46
ab 9.38 1.00 776 46
H20 9.38 1.00 175 46
T = 775°C, sd = 46,
P = 9.4 kbars, sd = 1.0, cor = 0.602,

kkkkkkhkhkkhkhhkhhkdthdhkhrrhrtdhdrhidkidididir

0.563
0.576
0.587
0.550
0.692
0.602
0.569
0.585
0.601

sigfit =

0.58
0.53
0.47
0.60
0.61
0.62
0.62
0.62
0.62

0.6

Sample MP-AL196, Garnet Amphibolite symplectite

Activities and their uncertainties

Py gr tr
a 0.00204 0.0915  0.0129
sd{a)/a 0.68619 0.27158 0.47145
di cats q
a 0.630 0.0630 1.00
sd(a)/a 0.05000 0.26339 0

Iindependent set of reactions

1) 3ts + 12di = 2py + 4gr + 3tr

2) 3tr + 1l2an = 2py + 49r + 3ts + 12g
3) 3di + 3cats = py + 2gr

4) é6tr + 2lcats = 1l0py + 1llgr + 6q +

5) 1l2parg + 36qg = 2py + 4gr + 3tr + 3

ts
0.00250
(G.54150

an
0.880
0.05000

6H20
ts + 6qgl

0.

0.

0

6) 3tr + 3ts + éparg + 18ab = 4py + 8gr + 12qg1

Calculations for the independent set of reactions

{for x(CO2) = 0.75 and x(H20) = 06.25)
P(T) sd(P) a sd(a)
4.8 3.96 -27.37 7.13
8.2 1.00  27.37 6.95
3.3 3.37 -50.26 0.95
7.5 3.46 229.52 4.93
0.6 4.95 -186.00 15.20
8.6 2.66 -363.57 15.48

L= T WL B~ S U & R e

Average PT (for xz(C02) = 0.75 and x(H

Single end-member diagnostic informati

b
0.15696
0.38394
0.07787

-0.05073
0.81265
1.37107

0.37
=0.63
0.87
0.16
0.17

0.01

-0.03
0.00

2

parg

54507

ab
0.250

.16875

<

=5.510

-2

1.720

~2.576

-2

0.484

-15.678
-45.623

20) = 0.25)

on

0113 0.

0.12
0.09
0.08
0.11
0.3%

0.08
0.03
0.00

gl
000243
1.28406

H20
0.250

1n K sd(in_K)

~11.486
=25.342
~1.297
~4.089
-4%8.129
~-60.919

2.840
2.840
1.189
9.732
10.481
16.560

avP, avT, ad's, cor, fit are result of doubling the uncertainty on 1n a :
a 1n a is suspect if any are v different from lsq values.
e* are 1ln a residuals normalised to ln a uncertainties :



large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.50, point to influential data.

For 95% confidence, fit (= sd(fit))} < 1.54

however a larger value may be OK -~ look at the diagnostics!

avp ad av? sd cor fit
lsqg 9.2 1.0 734 42 0.602 0.62

P sd(P) T sd{T) cor fit a¥ hat
Py 9.47 1.15 745 4% 0.719 0.57 ~0.38 0.39
gr 9.36 1.05 727 45 0.334 0.58 ~0.27 0.46
tr 5.16 l1.02 732 46 0.657 0.61 -0.08 90.20
ts 9.14 0.97 737 42 0.563 0.58 0.41 90.12
parg 9.23 0.96 729 42 0.576 0.34 =-0.59 0.09
gl 9.17 0.96 739 42 0.587 c.51 0.74 0.08
di 9.19 0.96 730 45 0.550 0.60 0.14 0©.11
cats 8.95 1.14 726 46 0.890 .58 0.37 0.39
q 9.19 0.96 734 42 0.602 0.62 0 0
an 9.1%8 1.04 734 - 42 0.568 0.62 -0.01 0.08
ab 9.19% 0.96 734 42 0.585 0.62 =0.01 10.03
H20 9.19 0.96 734 42 0.599 0.62 ~0.00 0.01
T = 734°C, sd = 42,
P = 9.2 kbars, sd = 1.0, cor = 0.602, sigfit = 0.62

Thbhkdkkhkhkrkbbhrthhhkhbkdhakdeeththk itk id

Sample MP-AL196, Garnet Amphibolite symplectite

Activities and their uncertainties

PY gr tr t8 parg gl

a 0.00204 0.0915 0.0129 0.00250 0.0113 0.000243

sd(a})/a 0.68619 0.27158 0.47145 0.54150 0.54507 1.28406
di cats q an ab

a 0.630 0.0630 1.00 0.880 0.250

sd(a)/a 0.05000 0.26339 0 0.05000 0.16875

Independent set of reactions

1)y 3ts + 12di = 2py + 4gr + 3tr

2) 3tr + 12an = 2py + 4qr + 3ts + 12g

3) an = cats + g

4) 12parg + 36g = 2py + 4gr + 3tr + 3ts + 6gl
5) 3tr + 3ts + 6parg + 18ab = 4py + 8gr + 12gl

Calculations for the independent set of reactions
P{T) sd(P) a sd{a) b o] ln_K sd{(ln_K)

1 4.8 3.96 ~27.37 7.12 0.15696 -5.510 =11.486 2.840
2 8.2 1.00 27.37 6.95 0.38394 -21.720 25,342 2.840



3 10.1 1.39 16.75 0.24 0.01912 -1.410 -2.637 0.268

4 10.6 4.95 -186.00 15.20 0.81265 ~15.678 -49.129 10.481
5 8.6 2.66 -363.57 15.48 1.37107 -45.623 -60.919 16.560
Average PT

Single- end-member diagnostic information

avP, avl, sd's, cor, fit are result of doubling the uncertainty on ln a :
a 1ln a is suspect if any are v different from lsq values.

e* are ln a residuals normalised to ln a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.45, peint to influential data.

For 95% confidence, fit (= sd(fit)) < 1l.61

however a larger value may be OK - look at the diagnostics!

avPp sd avT sd cor fit
1sq 9.3 1.1 752 138 0.657 0.71

P sd(P) T sd(T) cor fit e* hat
Dy 9.43  1.20 723 153 0.440 0.66 -0.31 0.43
gr 9.38 1.18 731 148 0.497 0.67 -0.24 0.27
tr  9.25 1.17 754 138 0.628 0.70 -0.11 0.09
ts  9.1%9 1.16 749 138 0.657 0.66 0.40 0.03

parg 9.36 1.15 757 138 0.658 0.61 -0.61 0.01
gl 9.46 1.17 804 152 0.667 0.53 0.80. 0.24
di 9.28  1.15 749 138 0.651 0.69 0.15 0.01

cats 8.72 1.80 694 201 0.848 0.67 0.28 0.79

g 9.27 1.15 752 138 0.657 0.71 ¢ 0
an  9.27  1.25 752 139 0.655 0.71 ~0.00 0.07
ab  9.27 1.15 753 139 0.652 0.71 -0.02 0.02

|
]

752°C, sd = 138,
= 9.3 kbars, sd = 1.1, cor = 0.657, sigfit = 0.71

g
i



Sample AJM-ALL

THERMOCALC v2.5, ©® Roger Powell and Tim Holland running at 19.45 on Thu 18

Mar,1999

{thermodynamic dataset produced at 15.57 an Fri 26 Sep,1997)

an indeﬁendent set of reactions has been calculated

Activities and their uncertainties

sd(a)/a

2
sd{a)/a

a
gd{a)/a

phl
0.0181
0.44941

an
0.313
0.14176

san
0.840
0.05090

anrn east
0.0643 06.0347
0.32332 0.39725
ab mu
0.712 0.744
0.05000 (.10000
B20
1.00

Independent set of reactions

1)
2)
3}
4)
3)
&)
7)
8)

dan + pa

3an + mu = gr + 3sill + san + H20

= gr + ab + 3sill + H20

7phl + 128ill = 3east + 5py + 4mu
3east + 6g = phl + py + Zmu

phl + east + 6gq = py + Zcel

naph + 28ill + g = py + pa

ann + 2sill + g = alm + mu

py + gr + mu = phl + 3an

naph
0.000553
18.08318

pa
0.419
¢.10121

PY
0.00143
0.70863

cel
¢.00367
0.52947

Calculationg for the independent set of reactions

(for ={HZ20)

P(T)
1 6.6
2 5.6
3 8.7
4 5.2
5 4.5
6 15.4
7 5.1
8 5.5

Average PT (for x(H2Q) =

= 1.0)
sd(P)
1.74
1.71
5.40
4.70
2.99
68.02
1.50
1.32

a sd(a)
29.48 0.65
28.64 0.66

170.64 il1.07
45.25 1G6.42
65.55 3.95
23.76 0.84

-17.73 1.24
-8.19 0.96

1.0y

b
0.050586
0.04440
0.00528

-0.02569
0.02811
0,00639
0.02011

~0,11257

Single end-member diagnostic information

-3.964
~4.042
-6.904
-3.172
-3.671
-1.931
-1.967

6.980

gr
4.00e-5
0.83949

sill
1.00
0

In K
~6.517
-5.108

-15.933
-1.072
-10.351
¢.081
1.336
9.472

alm
$.329
0.15000

sd{ln_K)
0.948
0.948
4.902
1.471
1.408
18.087
0.370
1.265



avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :

a 1n a is suspect if any are v different from lsg value
e* are 1ln a residuals normalised to ln a uncertainties

large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say »0.50, point to influential data.

For 95% confidence, fit {= sd(fit)) < 1.45

5.

however a2 larger value may be OK - lcook at the diagnostics!

avp sd avT sd cor fit
lsg 5.6 2.0 691 50 0.959 1.54

P sd(?P) T sd{T) cor fit
phl 5.59 2.03 691 52 0.961 1.54 =0.
ann 5.08 2.09 678 53 0.965 1.49 -0.
east 5.64 2.01 692 51 0.960 1.54 0.
naph 5.59 1.98 691 50 0.95% 1.5¢ -0.
pY 5.39 2.11 686 54 0.964 1.53 0.
gr 5.47 2.490 688 60 0.971 1.54 0.
aim 5.38 2.03 6846 52 0.962 1.52 0.
an 5.54 2.18 690 55 0.965 1.54 -0.
ab 5.69 1.79 700 46 0.951 1.39 -1.
mu 6.03 1.63 687 41 0.939 1.25 1.
pa 5.82 1.46 714 38 0.941 1.13 2.
cel 5.91 1.94 698 4% 0.960 1.47 -1.
sill 5.60 1.98 691 50 0.959 1.54
g 5.60 1.98 691 50 0.959 1.54
san 5.55 1.75 682 45 0.950 1.36 1.
H20 5.60 1.98 691 50 0.959 1.54
T = 691°C, =sd = 50,
P = 5.6 kbars, sd = 2,0, cor = 0,959, sigfit = 1.54
kkddkkhkhdhkedddhkrrtrrrthbi bk dbrrrrdd
an independent set of reactions has been calculated
Activities and their uncertainties
phl ann east naph PY
a 0.0181 0.0643 0.0347 0.000553 0.00143
sd(a)/a 0.4494] 0.32332 0.39725 18.08318 0.70863
an ab mu cel sill
a 0.313 0.712 0.744 0.00367 1.00
sd(a)/a 0.14176 0.05000 0.10000 0.52947 0
san H2C
a ¢.840 1.00

sd(a)/a 0.05000

a*
03
88
17
11
39
13
41
06
08
8%
18
23

18
Q

hat
0.04
0.186
0.02
0.00
0.15
0.36
0.03
0.09
0.09
0.37
0.38
0.06

0.10
0

g
4.00e-

0.82394

1.0

r
5
9

g
¢

0

alm
0.329
0.15000



Independent set of reactions

1)
2)
3)
4)
5}
6)
7)

Calculations for the

3an + mu = gr + 3sill + gan + H20
7phl + 12s8ill = 3east + 5py + 4mu
Jeast + 6g = phl + py + 2mu
phl + east + 6qg py + 2cel
ann + 2s5ill + g = alm + mu
naph + 6éan = py + 2gr + ab + 3sil
2naph + 3an + 3q = 2py + gr + 2ab

{for x(H20) = 1.0}

L I R A R

P{T) sd(P) a sdfa)

6.6 1.74 29.48 0.65
8.7 5.40 170.64 11.07
5.2 4.70 45,25 10.42
4.5 2.99 65.55 3.95
5.1 1.50 =17.73 1.24
6.9 11.72 24.61 1.48
2.1 39,55 132.61 1.75

Average PT (for x%{HZ0) = 1.0}

1 + H20
+ 2HZ0

b
0.0505¢6
0.00528

~0.02569
0.02811
0.02011
G.16677
=0.01439

Single end-menmber diagnostic information

independent set of reactions

-3.964
~6.904
-3.172
-3.671
-1.967
-11.273
-6.645

In X
-6.517
~15.533
=1.072
-10.391
1.336
-12.665
=5.416

sd(1la_K)
0.948
4.902
1.471
1.408
0.370
18.195
36.2086

avp, avT, sd’'s, cor, fit are result of doubling the uncertainty on 1ln a :
a 1ln a is suspect if any are v different from lsg values..
e* are ln a residuals normalised to 1ln a uncertainties :
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large valves, say >0.47, point to influential data.

For 95% confidence, £it (= sd(fit)) < 1.49
however a larger value may be OK - look at the diagnostics!

avp sd avT sd
lsg 6.0 i.4 734 39 0.
P sd(P) T sd(T)
phl 6.05 1.40 736 40
ann 5.66 1.49 724 42
east 6.11 1.3% 738 40
naph 6.01 1.36 734 39
PY 6.07 1.48 737 43
gr 5.84 1.65 730 45
alm 5.86 1.42 730 40
an 5.93 1.49 733 42
ab 6.01 1.36 734 39
mu 5.97 1.237 738 42
cel 6.29 1.39 741 39
sill 6.01 1.36 734 39

cor fit
929 0.63

cor
0.932
0.940
0.932
0.929
0.940
0.947
0.934
0.938
0.92%
0.821
0.930
0.529

fit
0.62
0.57
0.60
0.63
0.63
0.62
0.61
0.63
0.62
0.62
0.44
0.63

ar
0.13
~0.54
0.34
=0.10
~0.12
0.16
0.25
-0.08
0.00
06.14
=-1.10
]

hat
0.04
0.17
0.03
G.00
0.18
0.36
0.04
0.09
0.00
0.71
0.06
0



q 6.01 1.36 734 39
gan 6.00 1.37 733 41
H2O 6.01 1.36 734 39
T = 734°C, sd = 39,
P =6.0 kbars, sd = 1.4, cor =

kkhkhkhhkhkdhkxkRrthhhkrkrhihrekrhdehtriis

0.929
0.898
0.929

0.63
0.63 0.
0.63

0.929, sigfit = 0.63

an independent set of reactions has been calculated

Activities and their
phl
a 0.01i81
sd(aj/a 0.44941
an
a 0.313
sd{a)/a 0.14176
san
a 0.840
sd{a)/a 0.05000

uncertainties
ann east
0.0643 0.0347
0.32332 0.39725
ab mu
0.712 0.744
0.05000 0Q.1000¢
H20
0.750

Independent set of reactions

1)
2)
3)
4)
5)
&)
7

Jeast + 6g = phl

phl + east + 6q =
ann + 28ill + q =
naph + 6an = py + 2gr + ab + 3sill + H20
Znaph + 3an + 3gq = 2py + gr + 2ab + 2H20

dan + mu = gr + 3siil + san + H20
7phl + 128ill = 3east + 5py + 4mu

+ py + 2mu
Py + Z2cel
alm + mu

naph
0.000553
18.08318

cel
0.00367
0.52947

PY
0.00143

0.70863

silil
1.0¢C
¢

Calculations for the independent set of reactions

{for x{(C02) =

0.25 and x(H20) = 0.75)

b
0.04749
0.00528

-0.02569
¢.02811
0.02011
¢.16370

-0.02053

c
-3.948
—6.904
-3.172
-3.671
~1.967

~11.257
-6.614

P(T) sd(P) a sd{a})
1 6.2 1.75 30.55 0.65
2 8.7 5.40 170.64 11.07
3 5.2 4.7¢ 45.25 10.42
4 4.5 2.99 65.55 3.95
5 5.1 1.50 ~17.73 1.24
6 6.8 11.73 25.68 1.48
7 11.7 39.74 134.74 1.75
Average PT (for x(COZ) = 0.25 and x{H20} = 0.75)

S8ingle end-member diagnostic information

06

0.21

gr
4.00e-5
0.83949

alm
0.329
0.15000

in_K sd(in_K)

-6.517
~15.933
-1.072
-10.391
1.336
~12.665
-5.416

0.948
4.902
1.471
1.408
¢.370
18.195
36.207

avP, avTl, sd's, cor, fit are result of doubling the uncertainty on in a :



a 1ln a is suspect if any are v different from lsg values.

e* are 1ln a residuals normalised to ln a uncertainties :
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large wvalues, say >0.47, point to influential data.

For 95% confidence, fit {= ad(fit)} < 1.49

however a larger value may be OK - lock at the diagnostics!

avp sd avT sd cor fit
1sg 5.8 1.3 700 35 0.927 0.55
P sd(P) T sd{T) cor fit a*
phl 5.77 1.34 701 36 0.931 0.55 0.04
ann 5.50 1.42 693 38 0.939 0.51 -0.41
east 5.84 1.33 703 36 0.930 0.53 0.28
naph 5.76 1.30 7¢0 35 0.927 80.55 -0.10
pY 5.73 1.41 699 38 0.938 D.55 .06
gr 5.67 1.58 698 41 0.946 0.55 0.09
alm 5,65 1.35 698 37 0.933 0.53 0.19
an 5.72 1.43 699 38 0.937 0.55 -0.04
ab 5.76 1.30 700 35 0.927 0.55 0.00
ma 5.72 1.31 704 38 0.818 0.54 0.16
cel 6.01 1.33 7086 36 0.929 6.36 -i.01
8ill 5.76 1.30 700 35 0.927 0.55
q 5.76 1.30 700 35 0.927 0.55
san 5.75 1.31 699 37 0.89%6 0.55 0.04
H20 5.76 1.39 700 35 0.925 0.55 0.01
T = 700°C, sd = 35,
P = 5.8 kbars, sd = 1.3, cor = 0.927, sigfit = 0.55

Je e de e e Wk e e ke e e o o e i e e e e b ke e e ke e e ke ke ke R e ke ke ek Rk

an independent set of reactions has been calcmlated

Activities and their uncertainties

phl ann east naph ey
a 0.0181 0.0643 0.0347 0.000553 0.00143
sd{a)/a 0.44541 0.32322 0.39725 18.08318 0.70863
an ab bl cel sili
a 0.313 0.712 G6.744 0.00367 1.09
sd{a)/a 0.14176 0.05000 0.10000 0.52947 0
San H2G
a 0.840 0.500
sd(a)/a 0.05000

Independent set of reactions

1y 3an + mu =

gr + 3sill + san + HZO

hat
0.04
0.17
0.03
0.00
0.17
0.36
0.04
0.09
0.00
0.70
C.06

0.20
0.01

g
4.00e-

0.8394

1.0

r
5
9

q
0

0

alm
0.329
0.15000



2)
3)
4}
5)
6)
7)

7phl + 12s5il1l = 3east + 5py + 4mu

3east + 6g = phl + py + 2Zmu

phl + east + 6gq = py + 2cel

ann + 28ill + g = alm + mu

naph + 6an = py + 2gr + ab + 3sill + H20
2naph + 3an + 3q = 2py + gr + 2ab + ZHZ0

Calculations for the independent set of reactions
{(for x(CO02) = 0.5 and x(H20)} = 0.5)

=~} O AN e b=

P(T) sd(P) a sd(a) b
5.8 1.77 32.94 0.65 0.04261

8.7 5.40 170.64 11.07 0.00528
5.2 4.79 45,25 10.42 -0.02569
4.5 2.99 65.55 3.95 0.02811
5.1 1.50 -17.73 1.24 0.02011
6.7 11.7%7 28.07 1.48 0.15882
11.3 40.17 139.51 1.75 -0.03029

Average PT (for x(C02) = 0.5 and x{H2Q) = 0.5

Single end-member diagnostic information

-3.912
~6.504
-3.172
-3.671
=1.967
-11.222
~6.543

}

In X
-6.517
~15.933
-1.072
-10.391
1.336
~-12.865
-5.416

sd{1ln_K)
0.948
4.502
1.471
1.4408
0.370
18.195
36.207

avp, avtl, sd's, cor, fit are result of doubling the uncertainty on ln a :
a 1ln a is suspect if any are v different from lsg values.
e* are ln a residuals normalised to 1ln a uncertainties :
large absclute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrizx :

large values, say >0.47, peint to influential data.

For 95% confidence, fit (= sd(fit)) < 1.49
however a larger value may be OK - lock at the diagnosticsi

avp sd avT sd cor fit
1sq 5.5 1.2 665 32 0.924 0.49

P sd(FP) T sd(T) cor

phl 5.48 1.27 665 32 0.928
ann 5.34 1.36 66l 35 0.936
east 5.56 1.26 667 32 0.927
naph 5.50 1.24 665 32 0.924
py 5.37 1.33 662 34 0.935
gr 5.49 1.30 665 37 0.944
alm 5.43 1.29 664 33 0.930
an 5.50 1.36 665 34 0.934
ab 5.50 1.24 665 32 0.924
mu 5.45 1.25 669 34 0.816
cel 5.72 1.27 670 32 0.926
8ill 5.50 1.24 665 32 0.924
gq 5.50 1.24 665 32 0.924
san 5.50 1.24 665 34 0.893
H20 5.50 1.24 665 32 0.911

fit
0.48
0.47
0.47
0.48
0.47
0.49
0.48
0.49
0.49
0.47
0.31
0.49
0.49
0.49
0.49

ax
~0.08
~-0.27
0.21
=0.10
0.25
0.01
0.13
=0.00
0.00
0.18
-0.91

0.02
0.01

hat
0.04
¢.17
0.02
¢.00
0.17
0.36
0.04
0.09
0.00
0.65
0.06

.19
0.08



T
F

665°C, sd = 32,

il

ok d e e e e o e o e o e o e o ok e e e e e e e e e e e e e e e R ke

5.5 kbars, ad = 1.2, cor = 0.924, sigfit =

0.49

an independent set of reactions has been calculated

Activities and their uncertainties

phl ann aast naph Py
a 0.0181 0.0643 0.0347 0.000553 0.00143
sd{a)/a 0.44941 (.32332 0.39725 18.08318 0.70863
an ab mu cel gill
a 0.313 0.712 0.744 0.00367 1.09
gd{a)/a ¢.14176 0.05000 0.1000C 0.52947 9
san H20
a 0.840 0.250
sd(a)/a 0.05000
Independent set of reactions
1) 3an + mi = gr + 33ill + san + H20
2y 7phl + 12sill = 3east + S5py + 4mam
3) 3east + 6gq = phl + py + 2mua
4) phl + east + 6g = py + 2cel
5) ann + 2sill + g = alm + mu
6} naph + 6an = py + 2gxr + ab + 3sill + H20
7} 2naph + 3an + 3g = 2py + gr + 2ab + 2H20
Calculations for the independent set of reactions
{for x(C02) = 0.75 and x(H20Q} = 0.25)
P{T} sd(P) a sd(a) b o]
1 4.7 1,79 35.44 0.65 0.03531 -3.874
2 8.7 5.40 170.64 11.07 0.00528 -6.904
3 5.2 4.70 45.25 10.42 -0.02569 -3.172
4 4.5 2.99 65.55 3.95 0.02811 ~3.671
5 5.1 l1.50 -17.73 1.24 0.02011 ~1.967
& 6.3 11.81 30.57 1.48 0.15152 =11.183
7 10.2 40.64 144.53 1.75 =0.044%0 -6.466
{(for x(CO2}y = 0.75 and x(H20) = 0.25)

Average PT

Single end-member diagnostic information

gr
4.00e-5
0.83949

in_K
-6.517
-15.933
-1.072
-1¢.391
1.336
-12.665
~5.416

alm
0.329
0.15000

sd(1in_Kj)
0.949
4.902
1.471
1.408
0.370
18.195
36.207

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :

a 1n a is suspect if any are v different from lsg values.

e* are 1ln a residuals normalised to 1ln a uncertainties
large absolute values, say >»2.5, point to suspect info.



hat are the diagonal elements of the hat matrix s
large values, say >0.47, point to influential data.
For 95% confidence, fit (= sd(fit}) < 1.49

however a larger value may be OK - look at the diagnostics!

avp sd avT ad cor fit
lsgq 5.0 1.1 606 27 0.917 0.47
P  sd(P) T sd(T) cor fit
phl 4.96 1.18 604 28 0.922 0.45 -0.
ann 5.04 1.25 6046 30 0.931 0.47 0.
east 5.07 1.16 606 28 0.920 0.47 0.
naph 5.04 1.15 606 27 0.917 Q.47 =0.
PY 4.76 1.23 599 2% 0.928 0.37 0.
gr 5.17 1.39 608 32 0.939 0.46 ~0C.
alm  5.02 1.19 606 28 0.923 0.47 c.
an 5.10 1.26 607 2% 0.925 0.47 0.
ab 5.05 1.15 606 27 0.917 0.47 0.
mu 5.00 1.15 609 29 0.814 0.45 0.
cel 5.21 1.17 609 28 0.919 0.36 -0.
sill 5.05 1.15 606 27 0.517 0.47
q 5.05 1.15 606 27 0.917 0.47
san 5.05 1.15 606 29 0.888 0.47 ~0.
H20 5.05 1.15 606 29 0.884 0.47 -0.
T = 606°C, sd = 27,
P = 5.0 kbars, sd = 1.1, cor = 0,917, sigfit = 0.47
AR AR L E L TR E L E LR LR RS S AL R RS s kST
an independent set of reactions has been calculated
Activities and their uncertainties
phl ann east naph Y
a 0.0181 0.0643 0.0347 0.000553 0.00143
sd{a)/a 0.44941 0.32332 0.39725 18.08318 0.70863
an ab mu cel sill
a 0.313 D.712 0.744 0.00367 1.00
sd{a)/a 0.14176 90.05000 0.10000 0.52947 0
gan
a . 0.840
sd(a)/a 0.05000

Independent set of reactions

1y 7phl + 12sill = 3east + 5py + 4mu
2) 3east + 6g = phl + py + 2mu
3) phl + east + 6g = py + Z2cel

ax
26
01
10
10
62
14
6o
07
00
20
73

01
01

hat
0.04
0.16
0.02
0.00
0.16
0.37
0.04
0.09
0.00
0.57
0.086

0.16
0.19

g
4.00e-

0.8394

1.0

x
5
9

q
0

0

alm
0.329
¢.15000



4) ann + 2s8ill + q = alm + mu
5) gr + alm + mu = ann + 3an
6) naph + 3an + gan = py + gr + ak + mu

Calculations for the independent set of reactions

P{T) sd(P}) a sd{a) b
1 8.7 5.40 170.64 11.07  0.00528
2 5.2 4.70 45.25 10.42 ~0.02569
3 4.5 2.99  65.55 3.95  0.02811
4 5.1 1.50 =17.73 1.24  0.02011
5 4.9 1.03 45.53 1.38 -0.13608
6 7.1 18.00 -4.87 1.04 0.11621
Average PT

Single end-member diagnostic information

-6.904
-3.172
~3.671
-1.967

7.267
-7.310

In K sd(1ln_K)

-15.933
~1.072
-10.351
1.336
5.302
-65.149

4.902
1.471
1.408
0.3790
1.011
18.122

avp, avTl, sd's, cor, fit are resault of doubling the uncertainty on 1ln a :
2 In a is suspect if any are v different from lsq values.
e* are ln a residuals rormalised to 1ln a uncertainties :
large absclute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.43, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.54

however a larger value may be OK - look at the diagnosticsl

avP sd avT sd cor fit
1sqg 5.2 1.4 629 163 0.744 0.51

P sd{P) T sd(T) cor fit e*

phl 5.08 1.56 617 115 0.790 0.5

¢ =-0.18

ann 5.21 1.43 635 111 0.e646 0.50 =0.12

east 5.30 1.47 634 107 0.761 0.5
naph 5.23 1.42 629 103 0.744 0.5
pY 4.44 1.88 567 142 0.85% 0.4
gr 5.29 1.55 628 104 0.643 0.5
alm 5.22 1.42 631 106 0.709 0.5
an 5.25 1.48 629 104 0.698 0.5
ab 5.23 1l.42 629 103 0.744 0.5
ma 5.17 1.43 630 104 0.730 0.4
cel 5.60 1.50 635 109 0.770 0.3
3il11 5.23 1.42 629 103 0.744 0.5
g 5.23 1.42 629 103 0.744 0.5
san 5.23 1.42 629 103 0.744 0.5

T = 629°C, sd = 103,
P = 5.2 kbarg, sd = 1.4, cor = 0.744, sigfit = 0.

dkhtddkhdrhkhArhkdekrdrkkthkrrrrRrddddhdhdd

¢ 0.14
1 -0.10
0 0.47

1 -0.08
1 0.05
1 0.04
1 0.00
9 0.19
4 -0.80
1 0
i 0
1 -0.00
51

hat
0.15
0.34
0.03
0.00
0.52
0.41
0.07
0.11
0.00
0.03
0.14

.00



Sample AJM AL2

THERMOCAIC v2.5, ©® Roger Powell and Tim Holland running at 10.50 on Sat 20
Mar,199%9

{thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)
an independent set of reactions has been calculated

Activities and their uncertainties

Py alm phl ann east sill q
a 0.00263 0.508  0.0165 0.0654 0.0323 1.00 1.00
sdta)/a 0.66869 0.15000 0.50008 0.,33230 0.41802 0 0
ilm ru H20
a 1.00 1.09 1.00
gd({a)/a 0 0

Independent set of reactions

1y py + 2alm + 3east + 6ru 3phl + 6sill + 6ilm
2} 4alm + 3phl + 12ru = py + 3east + 12g + 12ilm
3y 2py + alm + 3ann + l2ru Jeast + 12g + 12ilm

Calculations for the independent set of reactions
{for x(H20) = 1.0}

P(T)  sd(P) a sd{(a) b ¢ - 1n X sd(ln _K)
1 10.8 4.92 -27.1% 10.45 -0.05909 3.742 5,280 2.088
2 5.8 2.72 25.77 10.48 -0.06152 6.924 ~1.215 2.152
3 8.7 3.08 -135.38 10.90  0.00901 6.061 106.442 2.092

Average PT (for x(H20} = 1.0)
Single end-member diagnostic information

avpP, avt, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsq values.

e* are ln a residuals normalised to 1ln a uncertainties :

large absclute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.33, point to influential data.

For 953% confidence, fit (= sd(fit)) < 1.96

however a larger value may be OK - look at the diagnosticsl

avyp sd avyp sd cor fit
1sqg 8.3 1.2 702 125 0.828 90.58

P sd(P) T sd(T) cor fit a* hat
py 8.06 1.83 679 196 0.926 0.56 0.09 0.54



hkhdhkhhkdhkrhkkhkhektrr kb rhkrekrhkrrrthk ¥t

alm 8.25 1.51
phl 8.07 1.32
ann 8.32 1.48
east 8.40 1.28
sill 8.26 1.23
q 8.26 1.23
ilm 8.26 1.23
ru 8.26 1.23
T = 702°C, =d = 125,
P = 8.3 kbars,

703
680
708
717
702
702
702
702

sd = 1.2, cor

129
136
154
130
125
125
125
125

0.828,

0.499
0.853
(.884
0.841
0.828
0.828
0.828
0.828

sigfit =

0.58
0.41
0.58
0.42
0.58
0.58
0.58
0.58

0.58

¢.01
-0.33
~0.04
0.32

o OO

G.96
0.13
0.18
0.06

o0 o



Sample AJM-AL3

THERMOCALC v2.5, © Roger Powell and Tim Holland running at 11.44 on Sat 20
Mar, 1999

{thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

Activities and their uncertainties

Py gr aim phl ann east naph
a 0.00115 0.000190 0.400 6.0102 ¢.0724 0.0237 0.000323
sd(a)/a 0.72129 06.79949 0.15000 0.48518 0.30605 0.42949 30.85975
ma pa cel an ab 8111 o}
a 0.749 0.376 0.00209 0.385 0.663 1.00 1.00
sd(a)/a 0.10000 0.11666 0.54643 0.11349 0.05000 0 0
ru ilm H20
a 1.00 1.00 1.00
sd(a)/a Q 0
Independent set of reactions
1y pa + 3an = gr + ab + 3sill + H20
2) 7phl + 12s8ill = 5py + 3east + 4mu
3} 3east + 6g = py + phl + Zmu
4) phl + east + 6g = py + 2cel
5} naph + 2sill + g = py + pa
6) ann + 2sill + g = alm + mu
7y phl + 3an = py + gr + mu
8} alm + 2mu + 3ilm = 2ann + 3sill + 3ru
Calculatjions for the independent set of reactions
(for x(H20) = 1.0)
P(T) sd(P) a sd{a) b lof in X sd(in_K})
1 7.4 1.59 28.64 0.66 0.04440 -4.042 -5.138 0.878
2 1¢.6 5.63 170.64 11.07 0.00528 -6.904 -14.090 5.134
3 6.0 4.86 45.25 10.42 ~0.02569% -3.172 -0.708 1.567
4 3.8 j.o8 65.55 3.95 0.02811 -3.671 -10.780 1.461
5 16.2 116.39 23.76 0.84 0.0063% -1,931 0.293 30.968
6 5.4 1.45 =17.73 1.24 0.02011 -1.967 1.421 0.355
7 6.8 1.29 8.19 0.96 0,.11257 -6.980 -8.171 1.233
8 4.3 2.51 35.71 2.4% -0.02011 2.156 -3.758 0.661
Average PT (for x(H20) = 1.0)
Single end-member diagnostic information
avP, avl, sd's, cor, fit are result of doubling the uncertainty on ln a

4 1n a is suyspect if any are v different from lsg values.



e* are 1ln a residuals normalised to ln a uncertainties
large absoclute values, say »>2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.47, point to influential data.

For 95% confidence, fit (= sd{fit)) < 1.45
however a larger value may be OK - look at the diagnosties!

avp sd
1sg 7.1 0.7

P sd{(P)

pY 7.05 0.75
gr 7.06 0.78
alm 6.86 1.0¢9
phl 7.10 0.74
ann 7.08 0.73
east 7.13 0.74
naph 7.09% 0.73
mu 7.09 0.73
pa 7.07 0.76
cel 7.23 0.74
an 7.08 0.75
ab 7.09 c.74
8ill 7.09 0.73
q 7.09 0.73

ru 7.09 0.73
ilm 7.09 0.73
H20 7.09 0.73

T = §95°C, sd = 23,
P

R R R Y T 2 2

Sample AJM-AL3

Celadonite Excluced

av’T
695

T
694
695
690
695
694
6946
695
695
693
699
695
695
695
635
695
695
695

7.1 kbars, sd = 0.7, cor

sd cor fit
23 0.789 0.84

sd(T)
24
24
29
24
23
23
23
23
35
23
24
26
23
23
23
23
23

0.789, sigfit = 0.84

Activities and their uncertainties

Py gr
a G.00115 9.000190
sd({a)/a 0.72129 (,79949
mu pa
a 0.749 0.376
sd{a)/a 0.10000 0.11666

alm
0.400
0.15000

an
0.385
¢.11349

cor
0.797
0.7585
0.865
0.792
9.789
0.791
0.789
0.788
0.701
0.791
0.791
0.755
0.789
0.789
0.789
0.789
0.789

phl
3.0102
0.48518

ab
0.663
0.05000

fit ex
0.83 0.25
0.84 0.12
0.83 0.22
0.84 0.08
0.83 0.29
0.82 0.41
0.84 -0.07
0.84 0.14
0.84 -0.05
0.48 -1.88
0.84 -0.05
0.84 0.02
0.84 ¢
0.84 0
0.84 0
0.84 0-
0.84 0
ann
0.0724
0.30605
8ill
1.00

0

hat
0.05
0.14
0.72
0.01
0.01
¢.01
g.00
c.00
0.7%
0.02
0.03
0.15

O QO o O

eas

t

naph

0.0237 0.000323
0.42949 30.95975

1.0

g
o

0



a

ru ilm H20
1.00 1.00 1.00

sd(a)/a 0 0

Independent set of reactions

1)
2)
3)
4)
3)
6)
7)

pa + 3an = gr + ab + 3sill + H20
3east + 6q = py + phl + 2mu

7phl + 12sill = 5py + 3east + 4mu
naph + 2sill + q = py + pa

ann + 2s8ill + g = alm + mu

phl + 3an = py + gr + mu

alm + Z2mu + 3ilm = 2ann + 3sill +

3ru

Calculations for the independent set of reactions
(for x(H20) = 1.0)

~1 M AN o N

P(T) sd(P) a sd(a)
7.4 1.59 28.64 0.66
6.0 4.86 45.25 10.42

10.6 5.63 170.64 11.07
16.2 116.39 23.76 0.84
5.4 1.45 =17.73 1.24
6.8 1.29 8.19 0.96
4.3 2.51 35.71 2.49

Average PT (for x(H20) = 1.0)

b

0.04440
=0.025869
0.00528
0.00639
0.062011
0.11257
-0.02011

Single end-member diagnostic information

-4.042
-3.172
-6.904
-1.931
-1.967
~-6.980

2.156

in K
-5.138
-0.708

~14.090
0.293
1.421
-8.171
-3.758

sd(1ln_K)

0
1
5

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1n
a 1ln a is suspect i1f any are v different from Ilsq values.
e* are 1ln a residuals normalised to 1ln a uncertainties s
large absclute values, say »2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >»0.44, point to influential data.

For 95% confidence, fit (= sd{(fit)} < 1.49
however a larger value may be OK - loock at the diagnostiesl

ave sd avT sd

1sg 7.3 0.7 700 24 0.
P sd(Pp) T s&(T)

PY 7.26 0.77 700 24
gr 7.25 0.79 700 24
alm 7.25 1.12 700 30
phl 7.24 0.75 699 24
ann 7.25 .75 699 24
east 7.28 G.75 700 24
naph 7.26 ¢.75 700 24
mu 7.26 0.75 700 24

cor fit
792 0.25

cor
0.80%
0.798
0.869
0.794
0.792
0.793
0.792
0.792

fit
0.25
0.25
0.25
0.22
0.23
0.20
0.25
0.24

aer
-0.01
0.04
0.00C
-0.22
0.23
0.30
=G.07
-G.10

hat
0.06
0.14
0.73
0.01
0.01
0.01
0.00
0.00

.878
.5367

.134
30.

968
.355
.233
.661



pa 7.26 0.78 700 36 0.709 0.25 0.01
an 7.25 .77 700 24 0.794 ¢.25 =0.02
ab 7.26 0.75 700 26 0.759 0.25 -=0.01
gill 7.26 0.75 700 24 0.792 0.25 0
q 7.26 0.75 700 24 0.792 0.25 0
ra 7.26 0.75 700 24 0.792 0.25 0
ilm 7.26 0.75 700 24 0.792 0.25 0
B20  7.26 0.75 700 24 0.792 0.25 0
T = 700°C, sd = 24,
P = 7.3 kbars, sd = 0.7, cor = 0,792, sigfit = 0.25
LA RS A LR R LR SRR LR R L L E LT ETE YL
Sample AJM-ALJ
Celadonite Excluded
Activities and their uncertainties
pY gr alm phl ann
a 0.00115 €0.000190 0.400 0.0102 0.0724
sd(a)/a 0.72129 0.79949 0.15000 0.48518 0.30605
mu pa an ab 8ill
a 0.749 0.376 0.385 D.663 1,00
sd{a)/a 0.310000 0.11666 0.11349 0.05000 0
ru ilm HZ0
a 1.00 1.00 0.750
sd{a)/a 0 0
Independent set of reactions
ly pa + 3an = gr + ab + 3s8ill + HZO
2) 3east + 6gq = py + phl + 2mu
3) 7phl + 12sill = Spy + 3east + 4my
4} naph + 2sill 4+ q = py + pa
5) ann + 2sill + g = alm + mu
6y phl + 3an = py + gr + mu
7) alm + 2mue + 3ilm = Zann + 3sill + 3ru
Calculations for the independent set of reactions
(for x(CO2) = 0.25 and X(H20) = 0.75)
P(T) sd(P) a sd(a) b c
1 7.0 1.59% 29.71 .66 0.04133 -4.026
2 6.0 4.86 45.25 10.42 -0.02569 -3.172
3 10.6 5.63 170.64 11.07 0.00528 -6.904
4 16.2 116.39 23.76 0.84 0.00639 -1.931

0.79
0.03
0.15

(== = R )

east

naph

0.0237 0.000323
0.42949% 30.95975

q
1.00

0

in_R sd{ln_K)

-5.138 0.878
=-0.708 1.567
-14.090 5.134
0.293 30.968



5 5.4 i.45 -17.73 1.24 0.02011 -1.967 1.421 06.355
6 6.8 1.29 B8.19 0.96 0.11257 -6.980 -8.171 1.233
7 4.3 2.51 35.71 2.49 -0.02011 2.156 -3.758 0.661

Average PT (for x(C02) = 0.25 and x(H20Q) = 0.75)
Single end-member diagnostic information

avP, avl, sd's, cor, fit are result cof doubling the uncertainty on in a :
a 1ln a is suspect if any are v different from lsg values.

e* are In a residuals normalised to ln a uncertainties :

large absolute values, say »>2.5, pcint to suspect info.

hat are the diagonal elements of the hat matrix :

large wvalues, say >0.44, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.49

however a larger value may be OK - look at the diagnostics!

avp sd avT 84 cor fit
lsqg 7.1 0.7 672 22 0.785 (.30

P sd{(P) T sd(T) cor fit a¥ hat

pY 7.03 G.73 671 22 0.795 0.29 0.15 0.05
gr 7.07 0.76 672 22 0.791 .30 -0.07 0.14
alm 7.06 1.08 872 28 0.866 6.30 -0.00 0.73
phl 7.03 0.72 671 22 0.787 0.26 -0.29 0.01
ann 7.04 0.72 671 22 0.786 0.25 6.38 0.01
east 7.08 0.72 672 22 0.787 G.27 0.26- 0.01
naph 7.06 0.72 672 22 0.785 .30 -0.07 0.00
mua 7.06 0.72 672 22 0.785 0.29 =0.1i2 0.00
pa 7.07 0.74 674 33 0.696 0.30 0.05 0.78
an 7.06 0.73 672 22 0.788 0.30 0.03 0.03
ab 7.06 0.72 672 24 0.751 0.30 -0.02 Q.14
sill 7.06 .71 672 22 0.785 0.30 0 0
q 7.06 0.71 672 22 0.785 0.30 0 0

ru 7.06 .71 672 22 0.7858 0.30 0 0
ilm 7.06 0.71 672 22 0.785 D.30 0 0
H20 7.06 0.72 872 22 0.783 0.3¢ -0.01 0.01

T = 672°, sd = 22,
P = 7.1 kbars, sd = 0.7, cor = 0.785, sigfit = 0.30
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Sample AJM-AL3

Celadonite Excluded

Activities and their uncertainties

PY
a 0.00115
sd{a)/a 0.72129
mu
a 0.749
sd(a)/a g.10000
ru
a 1.00
sd(a)/a 0

Independsent set of r

gr
0.00019¢0
0.75949

pa
0.376
0.11666

ilm
1.00
0

eactions

alm
0.4400
0.15000

an
0.385
0.11349

H20
0.500

gr + ab + 3sill + H20
Jeast + 6g = py + phl + 2mu

5py + 3east + 4mu

gr + mu

1) pa + 3an =

2)

3) 7phl + 12sill =

4) naph + 2811l + g = py + pa
5) ann + 2sill + q = alm + mu
6} phl + 3an = py +

7y alm + 2mu + 3ilm =

phl
0.0102
0.48518 O

ab
0.663
0.05000

Zann + 3sill + 3rua

Calculations for the independent set of reactions

(for x(CO2} = 0.5 and g(HZ0) = 0.5)

P(T) sd{P} a sd(a) b
1 6.6 1.61 32.10 0.66 0.03645
2 6.0 4.86 45.25 i10.42 -=0.02569
3 10.6 5.63 170.64 11.07 ¢.00528
4 16.2 116.3%9 23.76 0.84 0.00639
5 5.4 1.45 =17.73 1.24 0.02011
6 6.8 1.29 8.19 0.96 0.11257
7 4.3 2.51 35.71 2.49 =0.02011
Average PT (for x(CD2) = 0.5 and x(H20) = 0.5)

Single end-member diagneostic information

ann
0.0724
.30605

sill
1.00
]

-3.9%0
-3.172
-6.904
-1.931
~1.987
-6.380

2.156

east
0.0237
0.42949

q
1.00

G

in K
-5.138
-0.708

-14.090
0.293
1.421

-8.171
-3.758

naph
0.000323
30.95975

sd(1ln_K)
0.879
1.567
5.134
30.968
0.355
1.233
0.661

avP, avTl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :

a ln a is suspect if any are v different from lsqg values.

e* are 1n a residuals normalised to ln a uncertainties
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :
large values, say >0.44, point to influential data.
For 93% confidence, fit (= sd(fit})) < 1.49



however a larger value may be OK - look at the diagnostics!

avp sd avT sd cor fit
1sq 6.9 0.7 643 20 0.778 0.39

P sd(P) T sd{(T) cor fit e* hat
py 6.81  0.70 642 21 0.788 0.37 0.31 0.05
gr 6.590 0.72 644 21 0.784 0.38 -0.19 0.14
alm 6.87 1.03 643 26 0.863 0.3%9 -0.01 0©.73
phl 6.82 0.69 642 20 0.780 0.24 -0.36 Q.01
AN 6.84 0.69 642 20 0.779 0.31 ¢.54 0.01
east 6.87 0.69 643 20 0¢.780 0.38 6.21 0.01
naph 6.85 0.68 643 20 0.778 0.39 -0.07 0.00
i1 6.86 0.58 643 20 0.778 0,38 ~0.15 0.00
pa 6.88 0.70 646 30 0.685 0.39 0.10 0.74
an 6.87 0.70 643 21 0.781 0.39 0.08 0.03
ab 6.86 0.69 644 23 0.744 0.39 -0.04 0.14
gill 6.85 0.68 643 20 0.778 0.39 a 0
q 6.85 (.68 643 20 0.778 0.39 0 0
ru 6.85 0.68 643 20 0.778 0.39 o G
ilm 6.85 0.68 643 20 0.778 0.39 0 +]
E20 6.86 0.69 643 21 0.762 0.39 -0.03 0.06
T = 643°%, sd = 29,
P = 6.9 kbars, sd = 0.7, cor = 0.778, sigfit = 0.39
AhdhkdthbhrAhkhhthkirthkdhdhkdrddrhdtbtdrrrh ik
Sample AJM-ALJ
Celadonite Excluded
Activities and their uncertainties
DY qr alm phl ann east naph
a 0.00115 0.000190 0.400 0.0102 0.0724 0.0237 0.000323
sd{a}/a 0.72129 0.79949 0.15000 0.48518 0.30605 0.42949 30.55975
mu pa an ab sill g
a 0.749 0.376 0.385 0.663 1.00 1.090
sd{a)/a 0.100C00 0.11666 (.1134% 0.05000 0 0
ru ilm H20
a 1.00C 1.00 0.250
gd{a)/a 0 0

Independent set of reactions

1) pa + 3an = gr + ab + 38ill + H20
2) 3east + 6gq = py + phl + 2mu

3) T7phl + 128ill = 5py + 3east + 4mu
4) naph + 2s8ill + g = py + pa

5) ann + 2gill + g = alm + mu



6) phl + 3an =

7} alm + Zmu + 3ilm

Py + gr + mu
2ann + 3sill + 3ru

Calculations for the independent set of reactions
{for x(C0O2y =
P(T)

~1 N e L B

Average PT

o oo O

5.4
6.0

L OO = N o

(for x{C02}

0.75 and x(H20)
sd(P)
1.62
4.86
5.63
116.39
1.45
1.29
2.51

a

34.60
45.25
170.64
23.76
-17.73
8.19
35.71

0.25)
sd(a)

0.66
10.42
11.67
0.84
1.24
0.96
2.49

0.02915
-0.02569
0.00528
0.00639
0.02011
0.11257
-0.02011

~3.852
~3.172
-6.504
-1.931
~-1.567
-6.980

2.156

0.75 and x(H20)} = 0.25)

Single end-member diagnostic information
avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1In a :

a in a is suspect if any are v different from lsq values.

e* are ln a residuals normalised to ln a uncertainties
large absolute values, say >2.5; poeint to suspect info.
hat are the diageonal elements of the hat matrix :

large values, say »0.44, peint to influential data.

For 95% cconfidence, fit (= sd(fit)) < 1.49

however a larger value may Pe OK - look at the diagnostics!

1sqg

PY
gr
alm
phl
ann
east
naph
mu
Pa
an
ah
sill
d

ru
ilm
H20

=1
i

avp
6.5

P
6.41
6.60
6.52
6.46
6.47
6.51
6.50
6.51
6.54
6.54
6.51
6.50
6.50
6.50
6.50
6.51

sd
0.6

sd(P)

0.65
0.67
0.96
0.64
0.623
0.64
0.63
.63
0.65
.65
0.64
0.63
0.63
0.63
0.63
0.64

591°C, sd = 18,

avT
591

T
589
593

592 -

599
590
591
591
591
597
592
592
591
591
591
591
593

P = 6.5 kbars, sd = 0.6, cor

a2 E RS R L L RS AR SRR LR RAREREREEEEEE,]

18 0.762

sd(T)

18
18
23
18
18
18
18
18
26
18
20
i8
R
18
18
20

0.63

coxr

0.772
0.768
0.853
0.765
0.763
0.764
0.762
0.762
¢.667
0.765
0.729
0.762
0.762
0.762
0.762
0.723

0.762, sigfit

it
0.56 0.62
0.60 -~0.44
0.63 =0.02
0.57 -0.51
0.49 0.87
0.62 0.12
0.63 -0.07
0.61 -0.21
0.61 0.18
0.61 .19
0.62 =0.08
0.63
0.63

0.63

0.63

0.62 -0.08

0.63

sd(1ln_K)

0.880
1.567
5.134
30.968
0.355
1.233
0.661



Sample AJM-AL3
Celadonite, Water Excluded

Activities and their uncertainties

pY gr alm phl ann east naph
a 0.0011i5 0.00015%0 G.400 0.0102 0.0724 0.0237 0.0060323
sd(a)/a 0.72129 0.79943 0.15000 (.48518 0.30605 0.42%49 30.95975
mu pa an ab 8ill q
a 0.749 0.376 0.385 0.663 1.00 1.00
sd(a)/a 0.10000 0.11666 0.11349% 0.05000 0 0
ru ilm
a 1.00 1.00
sd(a)/a 0 0

Independent set of reactions

1) T7phl + 12sill = 5py + 3east + 4mm

2) 3east + 6q = py + phl + 2mun

3) naph + 2s5ill + g = py + pa

4) ann + 2sill + g = alm + mu

5} phl + 3an = py + gr + mu

6) alm + 2mu + 3ilm = 2ann + 38ill + 3ru

Calculations for the independent set of reactions

B(T) sd (P} a gd{a) b c In X sd(1ln_K)
1 10.6 5.63 170.64 11.07 0.00528 -6.904 -=14.05%0 5.134
2 6.0 4.86 45.25 10.42 -0.02569 ~-3.172 ~0.708 1.567
3 16.2 116.39 23.76 0.84 0.00639 ~1.931 0.293 30.568
4 5.4 l1.45 =17.73 1.24 0.02011 ~-1.5967 1.421 0.355
5 6.8 1.29 8.19 0.96 0.11257 -6.580 -8.171 1.233
6 4.3 2.51 35.71 2.4% =0.,02011 2.156 -3.758 0.661

Average PT
Single end-member diagnostic information

avP, av®, sd's, cor, fit are result of doubling the uncertainty on ln g :
a 1n a is suspect if any are v different from lsgq values.

e* are 1ln a residuals normalised to ln a uncertainties :

large absolute values, say »>2.5, point to suspect info.

hat are the diagonal elements of the hat matriz :

large values, say >0.43, peoint to influential data.

For 95% confidence, fit (= sd(fit)) < 1.54

however a larger value may be OK - look at the diagnostics!

avP sd avT sd cor fit
1sqg 7.4 1.2 711 115 0.848 0.28



H

P sd(P) T sd(T) cor fit ax hat

pY 7.42 1.42 718 142 0.900 0.27 -0.07 0.38
gr 7.36 1.15 714 120 .81% 0.27 0.07 0.27
alm 7.34 1.3% 711 115 .748 .28 0.01 0.73
phl 7.27 1.21 702 121 .862 0.25 -0.20 Q.08
ann 7.24 1.30 697 136 .883 0.26 0.17 0.31
east: 7.45 1.18 721 117 .855 0.20 0.32 0.03
naph 7.35 1.15 711 115 0.848 0.27 -0.07 0.00
mu 7.34 1.16 70¢ 116 0.849% 0.27 =-0.09 0.01

oo O OO

pa 7.35 1.15 711 115 0.848 0.28 0.00 G.00
an 71.36 1.15 713 117 0.837 0.28 -0.03 0.05
8ill 7.35 1.15 711 115 0.848 0.28 0 0

q 7.35 1.15 711 115 0.848 0.28
ru 7.35 1.15 711 115 0¢.848 0.28
ilm 7.35 1.15 711 115 ¢.848 0.28

o oo o
L T e B

= 711°C, sd = 115,

7.4 kbars, 8d = 1.2, cor = 0.848, sigfit = 0.28



MP-ALS1

THERMOCALC v2.5, © Roger Powell and Tim Holland running at 10.15 on Thu 25
Mar,1999 (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997).

An independent set of reactions has been calculated

Activities and their uncertainties

alm Y gr phl ann east an
a 0.220 0.00350 0.0110 0.0390 0.0850 0.0250 0.6%90
sd{a)/a 0.15000 (.64745 0.54420 0.38642 0.28256 0.42526 0.05000
q sill ilm ru H20
a 1.00 1.00 0.960 1.00 1.00
sd(a)/a 0 0 0.05000 0

Independent set of reactions

1y py + 2gr + 3east + 6g = 3phl 4+ 6an

2) 4gr + 3phl + 125111 = py + 3east + l2an

3y 3alm + 2gr + 3east + 6g = Z2py + 3ann + 6an

4) 4alm + 3phl 4+ 12ru = py + 3east + 1l2g + 12ilm

Calculations for the independent set of reactions
{for ={H20) = 1.0)
P(T) 8d(P) a sdt(a) b c In_ K sd{1ln_K)

1 8.3 1.75 28.87 10.50 -0.25084 10.787 13.782 2.160
2 9.6 1.3 137.88 10.73 -0.44502 21.015 . 6.598 2.914
3 5.4 1.74 190.02 10.92 -0.32137 11.650 3.697 2.345
4 6.0 2.61 25.77 10.48 -0.06152 6.924 ~1.422 2.027

Average PT (for x(H20) = 1.0)
Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsg values.

e* are 1ln a residuals normalised tc ln a uyncertainties :

large absoclute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.36, point to influential data.

For 95% confidence, fit (= sd{(fit)) < 1.73

however a larger value may be OE - look at the diagnosticsl!

avp sd avT sd cor fit
1sq 6.9 3.0 566 226 0.818 3.09

P sd(P) T sd(T) cor fit er hat

alm 8.21 2.49 605 174 0.891 2.33 -2.22 0.23
pY 5.10 3.33 409 273 0.897 2.67 1.54 0.47
gr 6.43 2.25 660 186 0.676 2.33 2.26 0.62



phl 6.66 3.15 548
ann 6.25 3.08 512
east 6.74 2.90 555
an 6.80 2.88 579
fa 6.86 2.96 566
sill 6.86 2.96 566
ilm 8.61 3.04 646
T 6.86 2.96 566
T = 566°C, sd = 226,
P = 6.9 kbars, sd = 3.0, cor

AR AR A A R LR A E R LR EEAL AL EEEE LS

MP-ALS1

247
242
222
223
226
226
204
2246

0.818, sigfit =

Activities and their uncertainties

alm

a 0.220
sd(a)/a 0.15000
g

a 1.00
sd(a)/a 0

BY
0.00350

0.64745

sill
1.00
0

Independent set of reactions

1) 4alm + 3phl + 12ru =
2) 2alm + py + 3east + 6yru
3) alm + 2py + 3aan + 12ru

pY +

i

1]

phl
0.0390
0.38642

ilm

0.960
0.05000

0.844
0.851
0.821
0.797
0.818
0.818 3.0

0.841 2.55

0.818 3.0

3.

arnn
0.0830
0.28256 0

ru
i.00

Jeast + 1Zg + 12ilm
3phl + 6s8il1l1 + 6ilm
deast + 12g + 1i2ilm

Calculations for the independent set of reactions

{for =(H2C)} = 1.0)

P(T) sd(P)
1 6.0 2.61
2 2.4 4.61
3 10.6 3.09

Average PT (for x(H20) =

&
25.77
-27.19
-135.38

1.0)

sd{a)
10.48
10.45
10,90

b
~0.06152
~0.059Q09

0.0090G1

Single end-member diagnostic information

=0.40

0.86
~0.86
-0.482

1.76

09

east
0.0250
42526

HZ0
1.00

c
6.924
3.742
6.061

0.11
0.11
0.01
06.05

In K
~1.422
9.772
8.663

sd{1ln_K)
2.027
1,890
2.099

avp, avTl, sd's, cor, fit are result of doubling the uncertainty on ln a :
a 1n a is suspect if any are v different from lsg values.
e*.are 1ln a residuals normalised to ln a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :
large values, say >0.33, point to influential data.
For 95% confidence, fit (= sd(fit)) < 1.96
however a larger value may be ORK -~ look at the diagnostics!



avp sd avT sd cor fit
1sgq 6.3 1.6 843 l66 0.667 1.06

P sd(P) T sd{T) cor fit

alm 6.39 1.91 840 172 0.369 1.06
by 6.54 2.19 878 276  0.847 1.05
phl 6.66 1.58 896 176 0.714 0.83
anmr 6.17 1.71 824 194 0.739 1.04
east  6.13 1.50 821 159 0.675 0.70
d 6.30 1.57 843 166 0.667 1.06
8ill 6.30 1.57 843 166 0.667 1.046
ilm 6.26 2,17 843 166 0.524 1.06
ru 6.30 1.57 843 166 0.667 1.086

T
P

843°C, sd = 164,
6.3 kbarsg, sd = 1.6, cor = 0.667, sigfit = 1.0

ThrerkkAhrkhrhkhhhbrrhbidhdhddddhddkdhkdhser

MP-ALS]

Activities and their uncertainties

BY gr phl ann
a 0.00350 0.0110 0.0390 0.0850 0
sd(a)/a 0.64745 0.54420 0.38642 0.28256 9.
q sill ilm ru
a 1.00 1.00 0.960 1.00
sd{a)/a c G 0.05000 0

Independent set of reactions

1}y py + 2gr + 3east + 6g = 3phl + 6an

2y 4gr + 3phl + 12s8il} = py + 3east + lZ2an

3} 3py + 4dann + 12ru = phl + 3east + 12g + 12ilm

Calculations for the independent set of reactions
(for x(H20) = 1.0}

P(T) sd (P} a sd(a) b
1 8.3 1.75 28.87 10.50 =0.25084 1
2 9.6 1.13 137.88 10.73 -0.44502 2
3 12.5 3.89 -189.10 11.21 0.03252

Average PT (for x(H20) = 1.0)

Single end-member diagnestic information

e*
-G.04
-0.09

0.48
0.11
-0.70

-0.02

6

east
. 0250
42526

C
0.787
1.015
5.773

an
0.6590
0.0500C

1In E
13.782
6.598
12.025

sd{1n_FK)
2.160
2.%14
2,681

avpP, avl, sd's, cor, fit are result of doubling the uncertainty on ln a 3
a ln a is suspect if any are v different from lsg values.
e* are 1n a residuals normalised to ln a uncertainties :

large absolute values, say >2.3, point to suspect
hat are the diagonal elements of the hat matrix :

info.

large values, say »0.30, point to influential data.



For 95% confidence, fit (= sd(fit}) <« 1.96
however a larger wvalue may be OK - lock at the diagnostics!

avp sd avT sd cor fit
1sg 10.2 1.6 659 96 0.867 0.68

- P sd(P) T sd(T) cor fit ex hat
py 10.52 2.60 679 156 0.948 0.66 =0.10 0.60
gr 10.23 1.84 658 102 0.585 D.68 -0.02 0.91
phl 10.50 1.80 678 107 0.89%90 0.53 0.30 0.12
ann 10.11 1.92 654 114 0.904 0.67 G.05 0.14

east 10.03 1.67 649 98 0.872 0.47 =~0.41 0.03
an 10.2¢ 1.65 659 97 0.842 0.68 0.01 0.07

g 10.20 1.64 659 96 0.867 0.68 Q 0
sill 10.20 1l.64 659 96 0.867 0.68 0 0
ilm 10.17 1.72 657 102 G.880 0.68 -0.03 0.04
ru 10.20 1.64 659 96 0.867 0.68 0 0

T = 65%°C, sd = 96,
P = 10.2 kbars, sd = 1.6, cor = 0.867, sigfit = 0.68



Sample MP-AL311l

THERMOCALC v2.5, © Reoger Powell and Tim Holland running at 15.24 on Tue

23 Mar,199% (thermodynamic dataset produced at 15.57 on Fri 26

Sep,19%7)
an independent set of reactions has been calculat

Activities and their uncertainties

alm PY gr phl
an
a 0.389 0.004560 0.000640 0.0420
0.520
sd(a)/a 0.15000 0.62553 0.75156 0.37927 0
0.06912

g sill ilm ru

a 1.900 1.00 0.960 1.00
sd(a)/a 0 0 0.05000 0

Independent set of reactions

1) py + 2gr + 3east + 6gq = 3phl + 6an
2} 4gr + 3phl + 12sill = py + 3east + 12an
3) 3alm + 2gr + 3east + 6gq = Z2py + 3ann + 6an

4) 4alm + 3phl + 12ru py + 3east + 12g + 12ilm

Calculations for the independent set of reactions (for x(H20)

B(T) sd(P) a sd(a) b
sd{ln_K)
i 6.6 1.85 28.87 16.50 =0.25084
2.333
2 6.4 1.33 137.88 10.73 -0.44502
3.569
3 5.7 1.87 19%90.02 10.92 -=0.32137
2.6900
4 6.7 2.53 25.77 10.48 -0.06152
1.932
Average PT (for x{(H20) = 1.0}

Single end-member diagnostic infermation

ed

anri

0.0460

37060

o

10.787

21.015

11.650

6.924

east
0.0400

0.38400

1In X
16.313
16.041
3.275

-2.238

1.0)

avP, avl, sd's, cor, fit are result of doubling the uncertainty on 1ln

as

a 1n a is suspect if any are v different from lsqg values.

e* are ln a residuals normalised to ln a uncertai
large absolute values, say >2.5, point to suspect
hat are the diagonal elements of the hat matrix :
large values, say >»0.36, point to influential dat
For 95% confidence, fit (= sd(fit)) < 1.73

nties
info.

d.



however a larger walue may be OK - look at the diagnostics!

avy sd avT sd cor fit
1sg 7.4 1.2 666 101 0.805 0.04
P sd{P) T sd(T) cor fit ax* hat
alm 7.36 1.34 666 102 0.746 0.03 0.0 0.28
By 7.40 1.64 668 148 0.897 0.03 -0.01 0.48
gr T.38 1.23 665 107 0.715 .03 -~0.02 0.46
phl 7.38 1.29 667 110 0.830 0.03 0.02 0.10
ann 7.37 1.44 666 127 0.865 0.04 -0.00 0.21
east 7.37 1.23 665 103 0.810 0.03 -0.02 0.02
an 7.37 1.22 666 102 0.789 0.03 0.01 0.03
q 7.37 1.22 666 101 0.805 0.04 0 0
sill 7.37 1.22 666 161 0.805 0.04 0 0
iim 7.36 1.49 665 166 0.795 0.03 =0.01 0.34
r 7.37 1.22 666 101 0.805 0.04 Q 0
T = 6§66°C, sd = 101,
P = 7.4 kbars, sd = 1.2, cor = 0.805, sigfit = 0.04
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Sample MP-AL312

THERMOCRLC v2.5, © Roger Powell and Tim Holland running at 15.28 on Tue 23
Mar, 1999 {(thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997).

an independent set of reactions has been calculated

Activities and their uncertainties

alm Py gr phl ann east an
a 0.370 0.005313 0.00155 0.0410 0.0450 0.0370 0.490
sd(a)/a 0.15000 0.61633 90.70374 90.38162 0.37362 0.35138 0.07803
g sill ilm ru H20
a 1.00 L.00 0.970 1.00 1.00
sd(a)/a 0 0 0.05000 0

Independent set of reactions

1y 3phl + 4s8ill = py + 3east + 4q

2} py + 2gr + 3east + 6g = 3phl + 6an

3) 3alm + 2gr + 3east + 6g = 2py + 3ann + 6an

4y 4alm + 3phl + 12ru = py + 3east + 12g + 12ilm

Calculations for the independent set of reactions

{for =x{(H20) = 1.0}

P(T) sd(P) a sad(a) b c In_K sd{1ln_K)
19.6 88.20 26.71 10.43 0.01889 ~0.186 -5.581 1.752
8.0 1.83 28.87 10.50 =0.25084 10.787 14.240 2.295
7 1.85 190.02 10.92 -0.32137 11.650 1.685 2.561

.5 2.54 25.717 10.48 ~0.06152 6.924 -1.967 1.947

Ly B

Average PT (for x(H20) = 1.0}
Single end-member diagnostic information

avpP, avl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1ln a is suspect if any are v different from lsg values.

e* are 1ln a residuals normalised to ln a uncertainties :

large absolute values, say >2.5, point teo suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.36, peint to influential data.

For 95% confidence, fit (= sd({fit)} < 1.73

however a larger value may be OK -~ look at the diagnostics!

avp sd avT sd cor fite
1lsg 7.4 1.1 627 91 0.804 0.88

P sd(P) T sd(T) cor fit et hat
alm 7.87 1.26 632 91 0.754 0.68 =0.59 0.28
Py 6.93 1.51 579 136 0.893 0.80 0.34 0.45
qr 7.31 1.15 658 97 0.706 0.59 0.80 0.47

phl 7.37 1.21 620 9% 0.829 0.87 -0.13 0.11



ann
east
an

sill
ilm
-ru

7.16
7.42
7.41
7.44
7.44
8.02
7.44

1.34
1.15
1.14
1.14
1.14
1.41
1.14

= $27°C, sd = 91,
= 7.4 kbars, sd = 1.1, cor

601
625
634
627
627
648
627

113
92
92
91
91
96
91

= 0.804,

0.863
¢.808
0.781
0.804
0.804
0.803
0.804

sigfit =

-84
.87
.83
.88
.88
0.73
0.88

QO o o o

0.88

0.24
-0.12
-0.27

0.49



Sample AJM-SC1l

THERMOCALC v2.5, (c¢) Roger Powell and Tim Holland running at 11.22 on Sat 20
Mar,1999 {(thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

an independent set of reacticns has been calculated

Activities and their uncertainties

Py gr alm phl ann east naph

a 0.00471 0.00130 0.359 0.0167 0.0728 0.0333 0.000707

sd(a)/a 0.62356 0.71427 0.15000 0.45475 0.30527 0.40050 14.14427
an ab sill q ilm ru H20

a ¢.383 0.675 1.00 1.00 0.959 1.09 1.00

sd(a)/a 0.11420 0.05000 0 0 0.05000 Q

Independent set of reactions

1) 4gr + 3phl + 12s8ill = py + 3east + 12an

2} py + 2gr + 3east + 6g = 3phl + 6an

3) naph + 6an = py + 2gr + ab + 3sill + H20

4) alm + 3east + 4gq = 2phl + ann + 4sill

5 py + 2alm + 3east + 6ru = 3phl + 6sill + 6ilm

Calculations for the independent set of reactions

(for x({(H20) = 1.0)

P(T) sd(P) a sd(a) b c in K sd(ip_K)
7.9 1.38 137.88 10.73 -0.44502 21.015 11.773 3.706
10.3 1.94 28.87 1¢.50 ~0.25084 10.787 -10.826 Z2.491
11.2 9.17 24.61 l.48 0.16677 -11.273 -6.029 14.246
16.0 32.38 27.00 10.48 -0.04240 G.474 0.430 1.546
11i.1 4.73 -27.19 10.45 -0.05909 3.742 5.095 1.969

S RS SRS I I

Average PT (for x{(H20) = 1.0)
Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on In a :
avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :
a 1ln a is suspect if any are v different from lsg values.

e* are 1ln a residpals normalised to 1In a uncertainties :

large absclute values, say >2.5, point to suspect info,

hat are the diagonal elements of the hat matrix :

large values, say >0.36, point to influential data.

For 95% confidence, fit (= sd(fit}) < 1.61

however a larger value may be OK - look at the diagnostics!

avp sd avT sd cor fit
1sg 9.0 2.0 745 157 0.837 1.35

P sd(P) T sd(T) cor fit a* hat
By 7.58 2.39 618 205 0.916 1.21 0.67 0.47
gr 8.75 1.45 807 122 0.768 0.95 1,44 0.39



T
P

alm
phl
ann
east
naph
an
-ab
sill

q,

ilm
ru
H20

$.78
8.53
§.5%
9.05
8.95
§.88
8.96
.96
8.96
10.20
8.96
8.96

1.71
1.95
2.21
1.99
1.95
1.74
1.95
1.95
1.585
1.99
1.95
1.95

745°C, sd = 157,
9.0 kbars,

sd = 2.

749
706
712
754
745
770
745
745
745
789
745
745

0, cor

127
159
184
161
157
143
157
157
157
138
157
157

0.837

0.781
0.858
0.880
0.846
¢.837
0.808
0.837
0.837
0.837
0.824
0.837
0.837

, sigfit =

KhkkkkkkkrkhkrkkhkhkrhkrxhkRhhrhrhkkkhkdhkhkrhhkiex

Sample AJM-SC1

Grossular Excluded

Activities and their uncertainties

a

sd{a)/a

a

gd(a)/a

0.0
0.6

0
0.0

PY
0471

2356 0

ab
675
5000

aim
0.359
.15000

sill
1.00
]

Independent set of reactions
alm + 3east + 4g = 2phl +

1
2)
3}
4}

‘py + Zalm + 3east + 6ru
4aim + 3phl + 12ru
3east + naph + 12g + 9ilm

If

= py +

ph
0.0186
0.4547

1.0¢

ann +

1 ann
7 0.0728
5 0.30527

g ilm

0 0.959
0 0.05000

4s8ili

1.1¢6 -1.01 0.29%
1.27 -0.65 0.11
1.33 0.27 G.15

1.34 0.23 0.05
1.35 -~0.14 0.00
1.21 -~0.69 0.09
1.35 0.00 0.00
1.35 0 0
1.35 0 0
1.14 0.88 0.35
1.35 0 o
1.35 0 0
1.35
east naph
0.0333 0.000707
0.40090 14.14427
ra H20
1.06 1.00
0

3phl + 6sill + 6ilm
3east + 12gq + 12ilm
= 3alm + 3phl + ab + %ru + E20

Calculations for the independent set of reactions
(for x(H20) =1
B(T)

1
2
3
4

16.0
11.1
4.4
8.5

.0)
sd(P)
32.38
4.73
2.67
17.90

Average PT (for x(H2Z0)

a
27.00
-27.18
25.77
54.20

= 1.0)

sd(a)
10.48
10.45
10.48
10.48

b
=0.04240
-0.0590¢
-0.06152
-0.02376

Single end-member diagnostic information

C
0.474
3.742
6.924

-5.819

1In X sd{1ln_K)

0.430
5.095
0.310
2.094

1.546
1.969
2.102
14.275

avp, avl, sd's, cor, fit are result of doubling the uncertainty on 1n a
a lp a is suspect if any are v different from lsg values.
e* are in a residuals normalised to 1n a uncertainties
large absolute values, say »2.5, point to suspect info.



hat are the diagenal elements of the hat matrix :
large values, say >0.33, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.73

however a larger value may be OK - look at the diagnostics!

avp sd avT sd cor fit
1lsq 8.8 1.8 876 164 0.781 0.48

P sd{P) T sd(T) cor

Py 8.51 2.65 845 262 0.901
alm 8.77 2.07 878 171 0.538
phl  8.49 1.96 843 180 0.810
ann  8.%2  2.15 888 202 0.844
east  9.02 1.89 899 171 0.794
naph 8.8) 1.84 876 164 0.781
ab 8.80 1.84 876 164 0.781
si11 8.80 1.84 876 164 0.781
g 8.80 1.84 876 i64 0.781
ilm 8.83 2.38 877 165 0.645
tu 8.80 1.84 876 164 0.781
H20 8.80 1.84 876 164 0.781

T = 876°C, sd = 164,
P 8.8 kbars, sd = 1.8, cor = 0.781, sigfit =

]
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Sample AJHM-SC1

Activities and their uncertainties

PY gr alm phl
a 0.0047Y 0.00130 0.359 0.0167
sd{a)/a 0.62356 0.71427 0.15000 (.454753
an ab sill g
a 0.383 0.675 1.060 1.00
sd{a)/a 0.11420 0.05000 Y 0

Independent set of reactions

1y 4gr + 3phl + 12sill = py + 3east + 12an

2}y py + 2gr + 3east + 6g = 3phl + 6an

3) naph + 6an = py + 2gr + ab + 3sill + H20
4) alm + 3east + 4q = 2phl + ann + 4sill

5) py + 2alm + 3east + 6ru = 3phl + 6sill + 6

Calculations for the independent set of reacti
{(for x(CO2) = 0.25 and x(H20) = 0.75)

P{T) sd(P) a sd(a) b
1 7.9 1.38 137.88 10.73 -0.44502
2 10.3 1.94 28.87 10.50 -0.25084
3 il1.1 9.19 25.68 1.48 0.16370

fit
0.47
0.48
0.35
0.47
0.33
0.48
0.48
0.48
0.48
0.48
0.48
0.48

0.4

0
G.

0.

ilm

ong

2

1
-1

ak
0.09
0.02
-0.37

3

anI
.0728
30527

ilm
G.959
05000

<
1.015
0.787
1.257

hat
0.53
0.50
0.13
0.18
0.06
0.00
0.00

east
0.0333
0.40090

In K
11.773
10.825
-6.029

naph
0.000707
14.14427

H20
0.750

s3d{1n_K)
3.706
2.491
14.246



4
5

16.0
11.1

32.38
4.73

Average PT (for =x(HZQ)

27.60
-27.19
= 1.0

10.48
10.45

=0.04240
-0.05%09

)

Single end-member diagnestic information

0.474
3.742

0.430
5.085

1.546
1.969

avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :
a in a is suspect if any are v different from lsg values.
e* are ln. 'a résidnals nofmalised to 1n a uncertainties :
large absclute values, say >2.53, point te suspect info.
hat are the diagonal elements of the hat matrix :

large walues, say >0.36, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.61
however a larger value may be OK - look at the diagnostics!

avp sd avT
1sq 9.0 1.9 745
P sd(P)

pY 7.58 2.39 61
gr B8.75 1.45 80
alm 5.78 1.71 74
phl 8.53 1.94 70
ann B.59 2.21 71
east $.05 1.9% 75
naph 8.95 1.95 74
an B.87 1.74 77
ab B.96 1.95 74
sill 8.96 1.95 74
g 8.96 1.95 74
ilm 10.20 1.99 78
Tu 8.96 1.85 74
H20 8.96 1.95 74

T = 745°C, sd = 157,
P = 9.0 kbars, 8d = 1.9, cor

sd cor fit
157 0.837 1.35

T s3d{(T) coT

8 205 0.916

7 122 0.768

9 127 0.781

& 159 0.858

1 184 0.880

4 161 0.846

5 157 0.837

0 143 0.808

5 157 0.837

5 157 0.837

5 157 0.837

9 138 0.824

5 157 0.837

5 157 0.837

0.837, sigfit

hrkXkhkkhkhkhkrhkhkrkhhkhkrtrhkrrhrhhkrttirhx

Sample AJM-SCI

Activities and their uncertainties

pY
a 0.00471
sd{a)/a 0.62356
an
a 0.383
sd(a)/a 0.11420

gr
0.00130
0.71427

ab
6.675
0.05009

alm phl
.359 0.0167
0.15000 0.45475
231l q
1.00 1.00

0 ]

fit a¥
1.21  0.67
0.95 1.44
1.09 -1.01
1.27 -0.66
1.33 0.27
1.34 0.23
1.35 =0.12
1.21 -0.69
1.35  0.00
1.35 0
1.35 0
1.14 0.88
1.35 0
1.35 0.00
1.35
ann
0.0728
0.30527
ilm
0.959
0.05000

hat
0.47
0.39
0.29
0.11
0.15
0.05
0.00
0.09
0.0C

0.35

.00

east
0.0333
0.4009¢0

ru
1.00

naph
0.000707
14.14427

H20
0.500



Independent set of reactions
4gr + 3phl + 12s8ill = py + 3east + 1l2Zan

1)
2)
3}
4}
3}

py + 2gr + 3east + 6q = 3phl + 6an
py + 2gr + ab + 3sill + H20

naph + 6an

alm + 3east + 4q = 2Zphl + ann + 4sill
py + 2alm + 3east + 6ru =

3phl + 6sill + 6ilm

Calculations for the independent set of reactions
{for x(C02) =

N o= Ly B e

P(TY

7.9
10.3
11.0
16.0
11.1

Average PT (for x(HZ20)

0.5 and x{H2Z0)
sa(P)
1,38
1.94
9.22
32.38
4.73

a

137.88
28.87
28.07
27.060

-27.19

1.0)

0.5)
gd(a)
10.73
10.50

1.48
10.48
10.45

h

-0.44502
~0.25084

0.15882
=0.04240
=0.0590%

Single end-member diagnostic infermation

<

21.015
16.787
-11.222

0.474
3.742

In K
11.773
10.826
~6.029

0.430
5.095

gd(1ln_K)

3.706
2.491
14.247
1.546
1.969

avP, avT, sd's, cor, fit are result of deoubling the uncertainty on In a :
2 1n a is suspect if any are v different from lsg values.
e* are ln a residuals normalised to 1n a uncertainties :
large absolute values, say >2.3, point to suspect info.

hat are the diagcnal elements of the hat matrix :

large values, say >0.36, point to influential data.

For 95% confidence, fit (= sd(£it)) < 1.61
however a larger value may be OK - look at the diagnosticst

|

hkkrkhrkrkrrrkrkrkhbhkikhkrxkrrkrhedhked bkt rirt

avp

1sg 9.0
P

PY 7.58
gr 8.75
alm 9.78
phl 8.53
ann 8.59%
east 9.05
naph 8.95
an 8.87%
ab 8.96
5111 B.96
q 8.96
iim 10.20
bt ] 8.96
H20 8.96

sd
1.9

sd(P)

2.39
1.45
1.71
1.94
2.20
1.99
1.95
k.74
1.95
1.95
1.595
1.98
1.95
1.85

= 745°C, sd = 157,

avT
745

T
618
807
749
706
711
754
745
770
745
745
745
789
745
745

9.0 kbars, 8d = 1.9, cor

sd

cor

157 0.837 1.35

sd(T)
2908
122
127
159
184
161
157
143
157
157
157
138
157
157

6.837,

cor
0.916
0.768
b.78%
0.858
0.880
0.846
06.837
0.808
0.837

4.837

0.837
0.824
0.837
0.837

sigfit =

fit

fit
1.
0.
1.
1.
1.
1.
1.
I.
1.
1.
1.
1.
1.
1.

21
95
89
27
33
34
35
21
35
35
35
14
35
35

1.35

ak
0.67
1.44
-1.03
-0.66
0.27
0.23
-0.11
-0.69
06.00

0.88

0.00

hat
0.47
0.39
0.29
0.11
0.15
06.05
0.090
0.09
0.00

0.35

0.00



Sample AJM-5C1

Activities and their uncertainties

pY gr alm phl
a 0.00471 0.00130 0.359 G.0l67
gd{a}/a 0.62356 0.71427 0.15000 0.45475
an ab sill q
a 0.383 0.675 1.00 1.00
sd({a)/a 0.11426 0.05000 0 0

Independent set of reactions

1) 4gr + 3phl + 12s8ill = py + 3east + lZan

2) Ppy + 29r + 3east + 6g = 3phl + 6an

3) naph + 6an = py + 2¢gr + ab + 3sill + H20
4y alm + 3east + 4g = 2phl + ann + 4sill

5y py + 2alm + 3east + 6éru = 3phl + 6sill + 6

Calculations for the independent set of reacti
{for x{C02) = 0.75 and x(H20) = 0.25)

P(T) sd{(P) a sd{a) b

7.9 1.38 137.88 10.73 -0.44502

19.3 1.94 28.87 10.50 ~-0.25084

10.56 9.25 30.57 i.48 0.15152

156.0 32.38 27.00 10.48 -0.04240

11.1 4,73 -27.19 10.45 =0.05909

nod W ke

Average PT (for xz(H20) = 1.0}

Single end-member diagnostic information

]
0.

g.

ilm

Ons

2

1
-1

ann
.0728
30527

ilm
0.959
05000

C
1.015
¢.787
1.183
G.474
3.742

east
0.0333
0.40090

ru
1.00

in_E
11.773
l0.826
-6.029
0.430
5.095

naph
0.000707
14.14427

BZ0
0.250

sd{1n_K)
3.706
2.491
14,247
1.546
1.969

avP, av?, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsg values.
e* are 1ln a residuals normalised te 1ln a uncertainties
large abscolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matri

X z

large values, say »>0.36, point to influential data.

For 95% confidence, fit (= sd{fit}) < 1.6l

however a larger value may be OK - look at the diagnostics!

avp sd avT sd cor fit
1sg 9.0 1.9 745 157 0.837 1.35

P sd(P} T s4Q{T) cor

pY 7.57 2.38 618 205 0.916
gr 8.75 1.45 807 122 §.768
alm 5.78 1.71 748 127 0.781
phl 8.53 1.94 705 159 0.857
ann 8.58 2,20 711 184 0.880
east 9.05 1.99 753 161 0.846
naph 8.95 1.95% 744 157 0.837

fit
1.21
0.95
1.09%
1.26
1.32
1.34
1.35

ax
0.67
1.44
-1.01
-0.66
0.27
0.23
=0.07

hat
0.47
0.36
0.29
0.11
.15
0.05
0.00



an 8.87 1.74 770 143 0.808
ab 8.95 1.95 745 157 0.837
sill 8.95 1.55 745 157 0.837
q 8.95 1.95 745 157 0.837
ilm 10.2¢C 1.98 789 138 0.824
Tu g8.95 1.95 745 157 0.837
H20 8.95 1.95 745 157 0.837
T = 745°C, sd = 157,
P = 9.0 kbars, sd = 1.9, cor = 0.837, sigfit =
kR bbbk ekt kbbbt dbrdhb
Sample AJM-SC1
Activities and their uncertainties
Py gr alm phl
a 0.00471 0.00130 0.359 0.0167
sd(a)/a 0.62356 0.71427 0.15000 0.45475
an ab sill q
a 0.383 0.675 1.00 1.00
sd(a)/a 0.11420° 0.05000C 0 ¥

Independent set of reactions
4gr + 3phl + 12s8ill = py + 3east + l2an
PY + 2gr + 3east + 6qg = 3phl + 6an

naph + 6an = py + 2qr + ab + 3sill + H20
alm + 3east + 4q = 2phl + ann + 4s8ill
3phl + 6sill + 6ilm

1)
2)
3)
4)
5)

py + 2alm + 3east + 6ru

1.21
1.35
1.35
1.35
1.14
1.35
1.35

1.3

0
Q.

0.

Calculations for the independent set of reactions

{for x(C02) =

o o b

P(T)

7.9
10.3
10.1
16.0
11.1

0.9 and x{H20)

5d{P})
1.38
1.94
9.26
32.38
4.73

a
137.88
28.87
31.863
27.00
-27.19%9

Average PT (for x(H20) = 1.0)

= 0.1)
sd{a)
10.73
10.50
1.48
10.48
10.45

b
-0.44502
-0.25084

0.14328
=0.04240
=0.05509

Single end-member diagnestic information

2
1
-1

~0.69
0.00

0.00

5

ann
-0728
30527

iim
0.9859
054040

C
1.015
0.787
l.166
0.474
3.742

east
0.0333
0.400990

ru
1.00

naph
0.000707
14.14427%

H20
0.100

‘1In_K sd(1ln_-K)

11.773
10.826
-6.029
0.430
5.095

3.706
2.491
14.247
1.546
1.569

avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :
a In a is suspect if any are v different from lsg values.
e* are Iln a residuals normalised to ln a uncertainties :
large absolute values, say >2.5, peint to suspect info.

hat are the diagonal elements of the hat matrix :
large values, sgay >0.36, point to influential data.
For 95% confidence, fit (= sd(fit)) <« 1.61
however a larger value may be OK - look at the diagnostics!



avp sd

1sgq S.0 1.9
P sd(P)

Py 7.57 2.38
gy B.74 1.45
alm  9.77 1.70
phl 8.52 1.94
ann 8.58 2.20
east S.04 1.98
naph 8.95 1.95
an 8.87 1.74
ah 8.95 1.94
sill 8.95 1.94
q 8.95 1.94
iim 10.19 1.98
m 8.95 1.94
HZO 8.95 1.54

T = 744°C, sd = 157,

P = 9.0 kbars, sd

= 1.

avT
744

T
618
806
748
705
710
753
744
769
744
744
744
788
744
744

9, cor

kkkdkk Rk brktrthbrh bbb bbbtk bkt dx

Sample AJM-SC1

Activities and their uncertainties

PY
a 0.00471 ¢
sd(a}/a 0.62356 0
an
a 0.383
sd{a}/a 0.11420 Q

ar
. 00130
71427

ab
0.675
L5000

Independent set of reactions
1) 4gr + 3phl + 12s8ill = py + 3east + l2an
2) py + 2gr + 3east + 6g = 3phl + 6an

3) naph + 6an = py + 2gr + ab + 3sill + H20
4y alm + 3east + 4g = 2phl + ann + 4sill

fit
.21

I = e T B S e R R S S
L] »
B
[=1

1.3

0
c.

sd cor fit
157 0.837 1.35
sd (T} cor
204 0.916
122 0.787
127 G.781
159 0.B57
183 0.880
161 0.8456
157 0.837
143 0,808
157 G.837
157 G.837
157 ©.837
137 0.823
157 0.837
157 0.837
0.837, sigfit =
alm phl
0.359 0.0167
0.15000 0.45475
8ill q
1.00 1.00
a o

Calculations for the independent set of reactions

(for x(H20) = 1.0)

B(T)  sd(P)

1 7.9 1.
2 19.3 1.
3 11.2 9.
4 16.0 32.

Average PT (for x(

38
04
17
38

H20)

a
137.88
28.87
24.61
27.00

= 1.0)

sd(a)
106.73
10.58

1.48
10.48

b
-0.44502
—0.25084

0.16677
-0.04240

2
1
~1

ak*
0.67
1.43
-1.01
-0.66
0.27
0.23
~0.01
~0.69
§.00

6.00

5

ann
.0728
30527

1.01s5
6.787
1.273
0.474

hat
0.47
0.3%
0.29
G.13%
0.15
0.05
0.00
0.09
0.00

east naph
¢.0333 0,000707
0.40090 14.14427

In K sd{In_K)
11.773 3.706
19.826 2.491
-6.029 14.246

G.430 1.546



Single end-member diagnostic information

avpP, avl, sd's, cor, fit are result of doubling the uncertainty on 1n a :
a 1ln a is suspect if any are v different from lsg values.

e* are 1n a residuals normalised to ln a uncertainties

large absolute walues, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large’va;ues, say >0.33, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.73

however a larger value may be OE - look at the diagnosticsl

avp sd avT sd cor fit
lsg 13.6 3.3 9907 18¢ 0.892 (.48

P sd(®) T sd{T) cor £it ex hat

py 13.11 4.81 875 286 0.951 0.47 0.09 0.54
gr 13.70 4.19 808 181 0.758 0.48 -0.92 0.8
alm 13.68 3.43 911 190 0.901 0.48 0.03 0.04
phl 13.00 3.53 869 197 0.907 0.35 -0.38 0.13
ann 13.84 3.84 921 . 220 0.%22 0.48 -0.07 0.17
east 13.98 3.36 931 166 0.897 0.33 0.42 0.05
naph 13.61 3.28 907 180 0.8%2 0.48 -0.06 0.00
an 13.64 3.51 207 180 0.850 0.48 0.01 0.19
ab 13.62 3.28 9407 180 0.892 0.48 0.00 90.00

8ill 13.62 3.28 07 180 0.892 0.48 0 0
q 13.62 3.28 907 180 0.892 0.48 0 0
H2Q 13.62 3.28 907 180 0.892 0.48 0 0

T = 907°C, sd = 180,
P = 13.6 kbars, sd = 3.3, cor = 0.892, sigfit = (.48

Ak bk i bbbk dr bbbk eddd

Sample AJM-SCI1

Activities and their uncertainties

PY gr phl ann east naph
a 0.00471 0.00130 0.0167 0.0728 0.0333 0.000707
sd{a})/a 0.62356 0.71427 0.45475 (.30527 0.40090 14.14427

an ab sill q ilm rm H20
a 0.3813 0.675 1.00 1.00 0.959 1.00 1.00
sd(a)/a 0.11420 0.05000 o 0 0.05000 0

Independent set of reactions

1y 4gr + 3phl + 12sill = py + 3deast + 12an

2) py + 2gr + 3east + 6g = 3phl + 6an

3) naph + 6an = py + 2gr + ab + 3sill + H20

4y 3py + 4ann + 12ru = phl + 3east + 12q + 12ilm



Calculations for the independent set of reactions

(for %(H20) = 1.0)

P{T) sd(F} a sd{a) b c 1n X sd(ln_K)
7.9 1.38 137.88 106.73 -0.44502 21.015 11.773 3.706

10.3 1.9%4 28.87 16.50 -0.25084 10.787 10.824 2.49%1
11.2 9.17 24.61 l.48 0.16677 =311.273 ~-6.029 14.2446

12.8 3.85 -189.190 11.21 6.03252 5.773 11.763 2.644

o B

Average PT {(for x(H20) = 1.0)
Single end-member diagnestic information

avp, avr, sd's, cor, fit are result ¢f doubling the uncertainty on 1in a :
a 1ln a is suspect if any are v different from lsg values.

e* are 1ln a residuals normalised to In a uncertainties

large absolute values, say >2.5, peint to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.31, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.73

however a larger value may be OK - look at the diagnostics!

avp ad avT 'sd cor fit
lsqg 1l.0 1.9 744 118 0.776 0.61

P =sd(P) T sd(T) cor fit a* hat
py 10.45 2.88 711 180 0.901 0.58 0.14 0.52
gr 10.91 2.26 746 129 0.404 og.6e0 0.02 0.81
phl 10.53 2.08 716 128 0.807 0.45 -0.46 0.12
ann  11.07 2.32 751 143 0.845 0.60 —0.05 0.17
east 11.28 2.01 764 122 0.793 0.44 .48 0.06
naph 10.85 1.94 743 118 0.776 ¢.60 =0.15 0.00
an 10.95 2.01 744 120 0.673 6.60 -0.01 0.1%
ab 10.96 1.94 744 118 0.776 0.61 0.00 0.00
sill 10.96 1.94 744 118 ©.776 0.61 0 0
g 10.3%6 1.94 744 118 0.776 0
ilm I10.99 2.04 746 17¢ 0.798 0
ra 10.96 1.94 744 1i8 0.776 0.61 0 0
H20 10.96 1.94 744 118 0.776 0

=]
[}

744°c, sd = 118,
P = 11.0 kbars, sd = 1.9, cor = 0.776, sigfit = 0.61



Sample AJM-SC2

THERMOCALC v2.5, © Roger Powell and Tim Helland runaing at 17.07 on Sat 20
Mar, 1999 (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

an independent set of reactions has been calculated

Activities and their uncertainties

pY gr alm phl ann cast naph
a 0.00657 0.00283 0.322 0.0347 0.0380 0.0487 0.000995
sd{a)/a 0.59444 0.66340 0.15000 0.39737 0.39641 0.36436 10.05025
an ab ky sill g ru ilm
a 0.556 0.560 1.00 1.00 1.00 1.00 1.00
sd{a)/a 0.05%09 0.05820 0 0 o 0 0
H20
a 1.00
sd{a)/a
Independent set of reactions
1y py + 3east + 4g = 3phl + 4ky
2} sill = ky
3} 4gr + 3phl + 12ky = py + 3east + l1l2Zan
4) naph + 6an = py + 2gr + ab + 3ky + H20
5) 3alm + 3east + 4q = 2py + 3ann + 4ky
6) 3phl + 6sill + 6ilm = py + Zalm + 3east + 6ru
Calcujations for the independent set of reactions
{(for x(H20) = 1.0)
P{T) sd{P) a sd(a) b C In_E sd(in_K)
1 0.47 8.27 -56.58 10.43 0.02953 ~1.96% 4,004 1.723
2 5.9 0.11 ~T.47 0.06 ¢.01211 -0.,539 ¢ 0
3 7.2 0.94 227.49 10.72 -0.59028 27.483 12.426 3.242
4 io.0 5.72 2.21 1.47 0.20309 =12.8%0 -6.908 10.161
5 13.2 16.87 104.57 10.85 -0.04100 ~1.106 -7.390 2.055
6 B.9 4.39 27.19 10.45 0.05909 ~3.742 -6.273 1.749
Average PT (for x(H20) = 1.0)

Single end-member diagnostic information

avp, avT, sd's, cor, fit are result of doubling the uncertainty on in a :

a 1ln a is suspect if any are v different from lsg values,
e* gre ln a residuals normalised to ln a uncertainties :
large absclute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influential data.



For 95% confidence, fit (= sd{fit)) < 1.54
however a larger value may be OK - look at the diagnostics!

avp sd avt

lsqg 6.7 1.0 638
P sd{P) T

Py’ 6.53 1.07 630

gr 6.25 0.82 6138

alm 7.75 1.18 686

phl 6.60 1.01 634

ann 6.62 1.07 634
east 6.72 1.01 639
naph 6.69 1.01 638

an 6.60 0.96 634

ab 6.60 l1.01 638

ky 6.69 1.01 638

sill 6.69 1.01 638

g 6.569 1.01 638

ru 6.69 1.01 638
ilm 6.69 1.01 638
E20 6.69 1.01 638

T = 638°C, sd = 47,

P = 6.7 kbars, sd = 1.0, cor

AhkkxhkkkhkbhkTrktkthhhrrhhhhhhhdthddrdrhit

Sample AJM-SC2

Grossular Excluded

Activities and their uncertainties

pY

a 0.00657

sd{a)/a 0.59444

ab

a 0.560

sd(a)/a 0.05820

H20

a 1.09
sd(a)/a

alm
0.322
0.15000

ky
1.00
0

Independent set of reactions

sd cor fit
47 0.990 1.3¢0
sd(T) cor fit e* hat
49 0.991 1.27 0.46 0.12
38 0.991 0.87 2.06 0.11
54 0.995 1.09 -1.15 0.62
47 0.990 1.26 -0.47 0.03
49 0.991 1.29 0.20 0.07
47 0.99%0 1.29 0.25 0.01
47 0.990 1.29 =9.32 0.00
45 0.990 1.22 ~0.55 0.01
47 0.990 1.30 ¢.00 0.00
47 0.990 1.30 0 0
47 0.990 1.30 0 0
47 0.990 1.30 0 0
47 0.%90 1.30 0 ]
47 0.990 1.30 o 0
47 0.990 1.390 0 0
9.990, sigfit = 1.30
phl’ ann east naph
0.0347 ¢.0380 0.0487 0.00099%5
0.39737 0.39641 0.36436 10.05025
i1l q ru ilm
1.09 1.00 1.00 1.00
0 0 0 0

3alm + 3east + 4q = 2py + 3ann + 4ky

1y py + 3east + 4qg = 3phl + 4ky
2y s8ill = ky

3)

4} 3phl + 6sill + 6ilm

)

3alm + 3east + naph + 9ru

py + 2alm + 3east + 6ru
3phl + ab + 6ky + S9ilm + H20



Calculations for the independent set of reactions

(for x(H20) =1
P(T)
0.47
5.9
13.2
8.9
0.40

o W b

Average PT (for

.0}
sd(P)
8.27
0.11
16.67
4.39
46.31

x({H2Q0)

a
-56.58
~7.47
104.57
27.19
7.98

= 1.0)

sd(a)
16.43

.06
10.85
10.45
10.48

b
0.02953
0.01211

=0.04100
0.05909
-0.07175

Single end-member diagnostic information

=1.969
~0.539
=1.106
~3.742

1.613

In K
4.004

=7.380
~6.273
8.714

sd{1ln_K)
1.723

2.055
1.749
10.190

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a In a is suspect if any are v different from lsg values.
e* are ln a residuals ncrmalised to ln a uncertainties
large absolute wvalues, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.38, point to influential data.

For 395% confidence, fit (= sd(fit)) < 1l.61
however a larger value may be OK - look at the diagnosticst

avp

l=sg 6.1
P

Yy 5.86
alm 6.69
phl 6.01
ann 5.98
east 6.15
naph 6.12
ab 6.13
ky 6.13
sill 6.13
q 6.13

ru 6.13
ilm 6.13
H20 6.13

T = 613°C, sd =

sd
0.8

sd(P)
0.84
1.15
0.80
0.83
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78

36,

avT
613

T

600
638
607
606
614
613
513
613
613
613
613
613
613

P = 6.1 kbars, sd = 0.8, cor

sd
36 0.

sd (T}
3%
53
37
38
36
36
36
36
36
36
36
386
36

0.990,

cor fit
990 0.70

COxr
0.991
0.995
0.9%0
0.9%1
0.9%0

"0.990
G.990
0.996
0.99¢C
0.990
0.990
0.990
0.2%0

sigfit =

KEEkxkRThhhrhkrhkdhkrhdkhrkrkrhkrkrTrkhxhrihhk

Sample AJH-SC2

Activities and their uncertainties

pY

qr

alm

phl

fit
0.51 a.
9.59 -~0.
0.57 -0.
0.63 0.
0.69 0.
0.68 ~0.
0.740 0.
0.70
0.70C
0.70
0.70
Q.70
0.70
0.70
ann

»
-

a*.

71
5@
59
40
18
33
00

Lo e B e I e B o Y e |

hat
0.13
0.70
0.03
0.07
0.01
0.00
G.00

[- T o o R o Y o Y e ]

aast

naph



a 0.00657 0.00283 0.322 0.0347 0.0380 0.0487 0.000995

sd{a)/a 0.59444 0.66340 0.15000 G.39737 0.3964]1 0.36436 10.05025
an ab ky sill q ru ilm
a 0.556 0.560 1.60 1.00 1.00 1.60 1.00
sd(a}/a 0.05909 0.05820 0 0 0 0 0
H20
a 0.750
sd(a)/a

Independent set of reactions

1) py + 3east + 4g = 3phl + 4ky

2) sill = ky

3}y 4gr + 3phl + 12ky = py + 3east + 1l2an

4) naph + 6an PY + 2gr + ab + 3ky + H20

5) 3alm + 3east + 4q = 2py + 3ann + 4ky

6) 3phl + 68ill + 6ilm = py + Z2alm + 3east + 6ru

Calculations for the independent set of reactions

(for x(C02) = 0.25 and ®({(H20) = 0.75)
P(T) sd(F) a2 sad(a) b <] In_K sd{1ln_K)
0.47 8.27 ~56.58 1c.43 0.02953 ~1.969 4.004 1.723

5.9 0.11 =7.47 0.06 0.01211 =0.539 0 0
7.2 0.94 227.49 10.72 -~0.59028 27.483 12.426 3.242
5.9 5.73 3.28 1.47 0.20002 -12.874 =-6.9508 10.161
3.2 i6.67 104.57 16.85 -0.04100 -1.106 --7.390 2.055
8.9 4.39 27.19 10.45 0.05909 ~-3.742 -6.273 1.74%

[= R R R

Average PT (for x{C02)} = 0.25 and x(H20} = 0.75)
Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of deoubling the uncertainty on ln a :
a ln a is suspect if any are v different from lsq values.

e* are 1ln a residuals normalised to 1ln a uncertainties

large absclute values, say »2.5, point to suspect info.

hat are the diagonal elements of the hat matrix

large values, say »0.40, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.54

however a larger value may be OK - look at the diagnostics!

avy sd avT sd cor fit
lsq 6.7 1.0 638 47 0.990 1.29

P sd(P) T sd(T) cor fit e hat
py 6.53 1.07 630 49 0.991 1.27 0.46 0.12
gr 6.23 0.82 618 38 0.991 0.87 2.06 0.11

alm 7.75 1.18 686 54 0.995 1.09 -1.15 0.62



T
P

it

phl
ann
east
naph
an
ab
ky

sill

a
ru

ilm
H20

6.60
6.62
6.72
6.65%
6.60
6.69
6.69
6.69
6.69
6.69
6.69
6.69

1.01
1.07
1.01
i.01
0.96
1.01
1.01
1.01
1.01
1.01
1.01
1.01

§38°c, sd = 47,

6.7

kbars,

sd = 1.

Kk xkxhkhkrhkrhkhhhkxrhkhhhkhrxkhhikdhtkti

Sample AJM-SC2

Activities and their uncertainties

a

sd{a}/a

a

sd(a)/a

a

sd(a})/a

G.0
.5

o
0.0

0

BY
0657 O

9444 ¢

an
.556
5909 0

H20
.100

Independent set of reactions

1)
2)
3)
4)
5)
6}

Calculations for

py +
sill
dgr
naph

3alm + 3east
3phl + 6sill

Jeast
- ky
+ 3phl
+ 6an

{for x(CO2) =

oy Lol W

2(T)
0.47

5.9
7.2
9.1

i

[

.2
.9

]

+ 4q =

634 47 0.990
634 4%  0.991
639 47 0.990
638 47 0.990
634 44 0.990
638 47 0.990
638 47 6.990
638 47 0.%90
638 47 0.9%0
638 47 0.990
638 47 0.990
638 47 0.990
0, cor 0.990, sigfit =
gr alm phl
.00283 6.322 0.0347
.66340 0.15C000 0.39737
ab ky sill
0.560 1.00 1.00
.058240 0 0
3phl + 4ky

+ 12ky = py + Jeast + lZan

I}

¢.9 and ={H20)

sd(P)
8.27
0.11
0.94
5.77
16.67
§.39

a
-56.58
-7.47
227.49
9.23
104.57
27.19

= 0.1)
sd{a)
10.43

0.06
10.72
1.47
10.85
10.45

PY + 2gr + ab + 3ky + H2C
+ 4q = 2py + 3ann + 4ky
+ 6ilm = py + 2alm + 3east + 6ru

b
0.02953
0.01211

~0.59028
0.17960
-0.04100
0.05909

1.26 -0.47
1.29 0.20
1.28 0.25
1.29 -0.29
1.22 -0.55
1.29 0.00
1.29 0
1.29 0
1.29 0
1.29 0
1.29 0
1.29 0.00C
1.29

anl

0.0380

0.39641

q

1.00

Q

the independent set of reactions

-1.569
-0.539
27.483
-12.783
-1.106
~3.742

east
0.0487
0.36436

™
1.00

In K
4.004

12.426
-6.908
-7.390
-6.273

naph
0.000995
10.05025

ilm
1.00
0

sd({1ln_K}
1.723

3.242
10.162
2.055
1.749



Average PT (for x(C02)

= 0.9 and x(H20) =

Single end-member diagnostic information

0.1

)

avP, avl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsq values.
e* are ln a residuals normalised to 1ln a uncertainties :
large absolute values, say »2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd{fit}) < 1.54
however a larger value may be OK - look at the diagnostics!

avp sd
lsg 6.7 1.0

P sd(P)

pY 6.52 1.06
gr 6.25 G.82
alm 7.74 1.17
phl 6.60 1.00
ann 6.61 1.06
east 6.71 1.01
naph 6.68 1.01
an 6.59 0.96
ab 6.69 1.01
ky 6.69 l.01
sill 6.69 1.01
q 5.6%9 1.01

i 6.69 1.01
ilm 6.69 1.01
H20 6.69 1.01

T = 638°C, sd = 47,

avT
638

T
630
618
686
633
634
639
638
634
638
638
638
638
638
638
638

P =6.7 kbara, sd = 1.6, cor

EEE L L A S AR E L LR SRR EE SR AL R R LR LS EES]

Sample AJM-SC2

H20 Excluded

Activities and their uncertainties

pY
a 0.00657 0.
sd(a)/a 0.59444 Q.
an
a ¢.556
sd{a)/a 0.05909% 0.

gr
00283
66340

ab
0.560
05820

sd cor fit
47 0.9%0 1.29

sd(T) cor

49 0.991

38 0.991

54 0.995

46 0.990

49 0.991

47 0.990

47 0.99%0

44 0.990

47 0.5%9¢C

47 0.99¢C

47 0.990

47 0.990C

47 0.9%0

47 0.5%0

47 0.990
0.990, sigfit =
alm phl
0.322 0.0347
0.15000 0.39737
ky sill
1.00 1.00
0 0

hat
¢.12
0.11
0.62
0.03
0.07
0.01
0.00
0.01
.00

O O O O OO

east

naph

0.0487 C.000995
0.36436 10.05025

ru
1.00

fit ek
1.26 G.45
0.8¢6 2.06
1.08 -1.14
1.25 =0.48
1.28 0.21
1.28 0.25
1.29 -0.14
1.21 =0.55
1.2% ¢.00-
1.29 4]
1.29 0
1.29 ]
1.29 0
1.29 G
1.29 0.00
1.29

anmn

¢.0380

0.39641%

9

1.60

0

ilm
1.00
0



1)
2)
3)
4)
3}

Calculations for the

o= W =

8ill = ky

py + 3deast + 4g =
4gr + 3phl + 12ky
Jalm + 3east + 4qg

3phl + 6sill + 6ilm

P(T)
5.9
0.47
7.2
13.2
8.9

Average PT

sd(P)
0.11
8.27
0.94
16.67
4.39

Independent set of reactions

3phl + 4ky
= py + 3east + l2an

a
-7.47
-56.58
227.49
104.57
27.19

sd{

G.
10.
16.
10.
10.

aj}
06
43
72
85
43

2py + 3ann + 4ky
= py + 2alm + least + 6ru

b
0.01211
0.02953

~0.59028
-0.04100
0.05909

Single end-member diagnostic information

independent set of reactions

~0.539
-1.969
27.483
-1.106
-3.742

In K

0
4.004
12.426
-7.390
-6.273

sd({in_K)

1.723
3.242
2.055
1.749

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsg values.
e* are 1ln a residuals normalised to ln a uncertainties
large absolute values, say >2.5, point to suspect info.
hat are the diageonal elements of the hat matrix :

large values, say >0.42, peint to influential data.

For 95% confidence, fit (= sd(fit)) < 1.61
however a larger value may be OX - look at the diagnostics!

avpk

1sg 6.7

P

PY 6.52

gr 6.24

alm 7.74

phl 6.59

ann 6.61

east 6.71

an 6.59

ky 6.68

sill 6.68

q 6.68

ra 6.68

iim 6.68

T = §38°C, sd =
P = 6.7 kbars,

sd
1.2

sd(P)
1.22
0.82
1.35
1.15
1.22
1.16
1.10
1.16
1.16
1.16
1.16
1.16

54,
sd = 1.

avT
638

T
630
618
685
633
634
639
633
638
638
638
638
638

2, cor

sd cor fit
54 0.9%0 1.48
sd{T) cor

57 0.991

38 0.991

62 0.995

53 0.9%0

57 0.991

54 0.99%0

51 0.99%90

54 0.990

54 0.990

54 0.%9¢0

54 0.990

54 0.990

0.990, sigfit = 1.48

kEhkk kb kk kb krkhkhkxhtthkhhkhbhhhkekhk

fit a*
1.45 0.45
0.99 2.06
1.25 =1.14
1.45 -0.48
1.48 0.21
1.47 0.25
1.39 -0.55
1.48 0
1.48 0
1.48 ]
1.48 0
1.48 0

hat
0.11
0.11
0.62
0.03
0.07
0.01
6.01

o o o o



Sample AJM-SC2

Grossular, H20 Excluded

Activities and their uncertainties

a
sd(a)/a

a
sd(a)/a

0.6
0.5

0
0.0

pY
0657

9444 0

ab
.560
58240

alm
06.322
.15000

ky
1.00
0

Independent set of reacticns

1}
2}
3}

4)

sill

ky
py + least + 4g = 3phl + 4ky

3alm + 3east + 4qg = Zpy + 3aan + 4ky
3phl + 6s5ill + 6ilm

phl ann
0.0347 0.0380
0.39737 0.39641
sill q
1.00 1.006

0 0

py + 2alm + 3east + éru

Calculations for the independent set of reactions

P(T)
1 5.9
2 0.47
3 13.2
4 g.9
Average PT

sd(P)
0.11
8.27
16.67
4.39

a
~-7.47
~56.58
104.57
27.19

sd{a) b
G.06 0.01211
10.43  0.02953
10.85 -~0.04100
10.45  0.05909

Single end-member diagnostic information

east naph
0.0487 0.000995
0.36436 10.05025
ru ilm
1.00 1.00

0 0

c 1n X
-0.539 0
-1.5965 4.004
~1.106 -7.390
-3.742 -6.273

sd{ln_K)

1.723
2.055
1.749

avP, avT, sd's, cor, fit are result of doubling the uncertainty on in a :
a In a is suspect if any are v different from lsq wvalues.
e* are 1ln a residuals normalised to ln a uncertainties @
large absolute values, say >2.5, point to suspect info.
hat are the diagenal elements of the hat matrix :

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd(fit}) < 1.73
however a larger value may be 0K - look at the diagnostics!

lsqg

PY
alm

phl
ANn
east

ky

avy
6.1

P
5.85
6.67
6.00
5.97
6.14
6.12

sd
0.8

sd{(P)
0.84
1.15
0.80
0.83
0.78
0.78

avT
612

T
600
637
607
605
613
612

sd cor fit
36 0.99C¢ 0.83

sd(T) cor
39 06.991
53 0.995
37 0.9%0
38 0.95%51
36 0.990
36 0.990

fit ex
0.59 0.70
.69 -~0.350
0.65 -~0.60
0.73 .41
0.81 0.17
0.83 ¢

hat
0.13
0.70C
0.03
0.07
0.01
0



gill 6.12 0.78 612 36 0.99C 0.83

q 6.12 0.78 612 36 0.990 0.83
ru 6.12 0.78 612 36 0.9%0 0.83
ilm 6.12 0.78 612 36 0.990 0.83

= 612°C, sd = 36,
= 6.1 kbars, sd = 0.8, cor = 0.999, sigfit = 0.83

[ I o Y e e
[T o L v R )



Sample AJM-WL1

THERMOCALC v2.5, @ Roger Powell and Tim Holland running at 23.23 on Sat 20
Mar,1999 (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

an independent set of reactions has been calculated

Activities and their uncertainties

PY gr alm phl ann east naph
a 0.00272 0.,000200 0.468 c.C197 ¢.0803 0.0258 0.000511
sd(a)fa 0.66627 0.79781 0.15000 0.44322 0.29092 0.42263 19.56%47
an ab san g sill ru ilm
a 0.322 0.699 0.840 1,00 1.00 1.00 1.00
sd(a)/a 0.13861 0.05000 0.05000 0 0 0 0
H20
a 1.00

sd{a)/a

Independent set of reactions

1) py + 2gr + 3east + 6g = 3phl + 6an

2} 4gr + 3phl + 12sill = py + 3east + l12an

3y 7phl + 12an = 5py + 4gr + 3east + 4san + 4HZ20

4) 2naph + 3an + 3g = 2py + gr + 2ab + 2HZ0

5) 2ann + 3an + 3q = gr + 2alm + 2san + 2HZO0

6) 3phl + 12an + 12ilm = py + 4gr + 4alm + 3east + 12ru

Calculations for the independent set of reactions (for x(H20) = 1.0}

BP(T) sd({P} a sd{a) b C 1n K sd(1n_K)
i 7.3 2.03 28.87 10.50 -0.25084 10.787 15.331 2.655
2 6.6 1.50 137.88 10.73 -0.44502 21.015 15.359 4.092
3 9.7 1.96 288.58 11.28 0.20752 -22.758 -34.189 5.941
4 15.2 42.79 132.61 1.75 . ~0.01439 -6.645 -2.487 . 39.172
5 9.1 1.29 51.29 2.53 0.02536 -6.561 -1.939 1.114
6 7.1 1.12 =83.51 10.76 0.56321 -~28.498 -28.599 4.136
Average PT (for x(H20) = 1.0)

Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of deubling the uncertainty on In a :
a 1n a is suspect if any are v different from lsq values.

e* are 1ln a residnals normalised to 1ln a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix

large values, say »0.40, peoint to influential data.

For 95% confidence, fit (= sd(fit}) < 1.54

however a larger value may be OK - look at the diagnostics!

avp sd avT ad cor fit
lsg 8.7 1.0 777 57 0.744 0.25



P sd(p) T sd(T) cor fit e*  hat

rY B.72 1.11 783 72 0.817 0.25 -0.11 0.40
gr 8.56 0.99 717 57 0.719 0.17 0.37 0.15
alm 8.81 1.32 780 58 0.702 0.24 =0.13 0.74
phl 8.66 0.99 778 5% 0.759 0.25 0.05 0.06
ann 8.60 0.99 776 66 0.744 0.23 -0.18 0.34
east 8.66 0.98 778 59 0.756 0.25 0.04 0.06
naph-  8.65 0.56 777 57 0.744 0.25 =0.10 0.00
an 8.60 0.98 777 57 0.731 0.22 -0.19 (.04
ab 8.65 0.96 177 57 0.744 0.25 0.00 0.00
san 8.65 0.97 777 59 0.748 0.25 0.02 o0.02
q B8.65 0.96 77 57 0.744 0.25 Q 0
sill 8.65 0.96 YN 57 0.744 0.25 0 0
ru 8.65 0.96 777 57 0.744 0.25 o 0
ilm 8.65 0.96 777 57 0.7443 0.25 0 0
H20 8.65 0.96 717 57 0.744 0.25 0 0

T = 777°C, sd = 57,
P = 8.7 kbars, sd = 1.0, cor = 0.744, sigfit = 0.25

222 Z LRSS R R RS RS R L R R LR R SR TR S ]

Sample AJM-WL1

Activities and their uncertainties

RY agr alnm phl ann east naph
a 0.00272 06.000200 0.468 0.0197 0.0803 0.0258 0.000511
sd(a)/a 0.66627 0.79781 (.15000 0.44322 0.29092 0.42263 192.56947

an ab san q sill ru ilm
a 0.322 0.699 0.840 1.60 1.00 1.00 1.00
sd(a)/a 0.13801 0.05000 0,05000 0 0 0 0
. E20
a 0.750

sd(a)/a
Independent set of reactions

1) py + 2gr + 3east + 6g = 3phl + 6an

2) 4gr + 3phl + 12s8ill = py + 3east + 12an

3) 7phl + 12an = 5py + 4gr + 3east + 4san + 4H20

4) Znaph + 3an + 3q = Z2py + gr + 2ab + 2ZH20

5) 2ann + 3an + 3g = gr + Zalm + 2san + 2H20

6). 3phl + 12an + 12ilm = py + 4gr + 4alm + 3sast + l2ru

Calculations for the independent set of reactionsg (for X.,= 0.25 and X~ 0.75)

P(T)} sd(P) a sd(a) b C in K sd(in K)
1 7.3 2.03 28.87 10.50 -0.25084 10.787 15.331 2.655
6.6 1.56 137.88 10.73 -0.44502 21.015 15.359 4,092
3 9.5 1.96 292.84 11.28 0.19524 -22.695 -34.189% 5.941

I\ &)



4 14.8 42.99
5 8.6 1.390
6 7.1 1.12

Average PT (for x(H20)

134.74
53.42
-83.51

= 0.75)

1.75
2.53
10.76

-0.02
0.01
0.56

single end-member diagnostic information

053
922
321

-6.614
-6.529
-28.498

~2.487
-1.939
-28.599

39.172
1.117
4.136

avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :
a ln a is. suspect if any are v different from lsq values.
e* are ln a residuals normalised to ln a uncertainties :
large absolute values, say »2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd(fit})) < 1.54
however a larger value may be OK -~ loock at the diagnostics!

avp sd
1sq 8.4 0.9

P 3d(P}

Py g.32 1.90
gr 8.29 0.91
alm 8.54 1.2¢
phl 8.35 0.90
ann 8.36 0.90
east 8.35 .90
naph 8.35 0.88
an 8.32 0.89
ab 8.35 0.88
san 8.35 0.89
q 8.35 0.88
sill 8.35 0.88
ru 8.35 0.88
ilm 8.35 0.88
HZC 8.35 0.88

T = 742°C, sd = 51,
P = 8.4 kbars, sd = 0.

kkkrxRhkrrTrh kbbb xkhhkrhhhtkhkhhrrirk

Sample AJM-WL1

av?
742

T
739
742
745
741
742
742
742
742
742
742
742
742
742
742
742

9, cor =

sd Cor
51 0.709 0.18

sd(T)
64
51
53
53
60
53
51
51
51
53
51
51
51
51
51

cor
0.786
0.680
0.679
0.726
0.705
0.722
0.709
0.694
0.709
0.713
0.70%
0.709
0.709
0.709
0.709

fit

0.709, sigfit =

Activities and their ancertainties

Py
a ¢.00272 0.
sd{a)/a 0.66627 0
an
a 0.322

gd(a)/a 0.13801 0

gr
000200
.79781

ab
0.699
.05000

alm
0.468
0.15000

san
0.840
0.05000

0.0
0.44

1

phl
197
322

q
.00

0

fit a*
0.18 0.06
0.12 0.27
0.15 =0.1¢6
0.18 =0.04
0.18 6.0l
0.18 =0.00
0.18 =0.10
0.13 ~0.14
0.18 0.00
0.18 0.060
0.18 0
0.18 0
0.18 0
0.18 G
¢.18 0.00

0.18

ann
0.080C3
0.29092
sill
1.00

0

east

naph

0.0258 G.000511
(0.42263 19.56947

ru
1.00

ilm
1.00
0



H20
a 0.500
sd(a)/a

Independent set of reactions

1}y py + 2gr + 3east + 6g = 3phl + 6an

2} 4gr + 3phl + 123il} = py + 3east + 12an

3) 7phl + 12an = Spy + 4gr + 3east + 4san + 4H20

4} 2naph + 3an + 3g = 2py + gr + 2ab + 2H20

5y 2ann + 3an + 3q = gr + Z2aim + Zsan + 2HZO

6) 3phl + 12an + 12ilm = py + 4gr + 4alm + 3east + 12ru

Calculations for the independent set of reactions (for X.,= 0.5 and Xg.,= 0.5)

P{T) sd(P) a sd{a} b c In_K sd{ln_K)
1 7.3 2.03 28.87 10.50 -0.25084 10.787 15.331 2.655
2 6.6 1.50 137.88 10.73 -0.44502 21.015 15.359 4.092
3 9.2 1.98 302.39 11.28 0.17573 -=22.553 =34.189 5.943
4 14.4 43.46 139.51 1.75 =0.03029 -6.543 -2.487 39.172
5 8.1 1.32 58.20 -2.53 0.00946 -6.458 -1.5939% 1.119
6 7.1 1.12 -83.51 10.76 0.56321 -28.498 -28.599 4.136

Average PT (for x(B20) = 0.5)
Single end-member diagnostic information

avP, avrl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a ln a isg suspect if any are v different from lsg values.

e* are ln a residuals normalised to In a uncertainties :

large absolute values, say »>2.5, point to suspect infe.

hat are the diagonal elements of the hat matrix 3

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd(fit}) < 1.54

however a larger value may be OK -~ look at the diagnostics!

avp sd avT sd cor fit
1sq 8.1 0.8 706 45 0.681 90.23

P sd(P) T sd(T) cor fit e+ hat

pY 7.95 0.91 696 56 0.758 0.18 0.24 0.37
gr 8.03 0.84 706 45 0.650 0.21 0.15 0.15
alm 8.26 1.17 709 47 0.662 0.19 -0.18 0.74
phl 8.04 0.83 704 47 0.697 0.21 =-0.12 0.06
ann 8.11 0.83 713 53 0.673 0.19 0.22 0.35
east 8.06 0.83 705 47 0.694 0.22 -~0.05 0.05
naph 8.07 ¢.81 706 45 0.681 0.22 =0.10 0.00
an 8.05 0.83 706 45 0.664 0.22 -0.08 0.04
ab 8.07 .81 706 45 0.681 0.23 0.00 0.00C
san 8.07 0.82 706 47 0.684 0.23 -0.02 90.02
q 8.07 0.81 706 45 0.681 0.23 0 0
8ill 8.07 0.81 706 45 0.681 .23 0 0
ra 8.07 0.81 706 45 0.881 0.23 0 6
ilm B8.07 0.81 706 45 0.681 0.23 0 0



H20 8.07 0.82 706 46 0.682 0.23 -0.01 0.01
T = 706°C, sd = 45, .
P = 8.1 kbars, sd = 0.8, cor = 0.681, sigfit = 0.23
AEhkRATETAEAT AT AT Ak ikttt kb rhkrkidd
Sample AJM-WL1
Activities and their uncertainties
1534 gr alm phl ann east
a ©.00272 0.000200 0.468 0.0197 0.0803 0.0258
sd{a)/a 0.66627 0.79781 0.15000 0.44322 0.29092 0.42263
an ab san q 8ill ru
a 0.322 0.699 0.8490 1.00 1.00 1.00
sd(a)/a 0.13801 0.05000 0.05000 0 0 0
HZ0
a 0.250

sd({a)/a

Independent set of reactions

) py + 2gr + 3east + 6g = 3phl + 6an

2) 4gr + 3phl + 12s5ill = py + Jeast + l2an

3) 7phl + 12an = 5py + 4gr + 3east + 4san + 4H20

4) 2naph + 3an + 3q = 2py + gr + 2ab + 2H20

5}y 2ann + 3an + 3g = gr + 2alwm + 2san + 2H20

6) 3phl + i2an 4+ 12ilm = py + 4gr + 4alm + 3east + 12ru

Calculations for the independent set of reactions (for X,,= 0.75

In_K

P(T) sd({P) a sd{a) b c
1 7.3 2.03 28.87 10.50 =0.25084 10.787 15.331
2 6.6 1.50 137.88 10.73 -0.44502 21.015 15,359
3 8.6 1.99 312.42 11.28 0.14650 -22.399 -34.189
4 13.4 43.97 144.53 1.75 -0.04490 ~6.466 -2.,487
5 7.0 1.34 £3.21 2.53 -0.00515 -6.381 ~-1.939
6 7.1 1.12 =-83.51 10.76 0.56321 ~28.498 -28.599%

Average PT (for x(H20) = 1.0}

Single end-member diagnostic informaticn

naph
0.000511
15.56947

ilm
1.00¢
0

and X~

sd(1ln K)
2,655
4.092
5.945

39.172
1.122
4.136

avp, av?, sd's, cor, fit are result of doubling the uncertainty on 1ln a :

a ln a is suspect i1f any are v different from lsqg values.
e* are ln a residuals normalised to In a uncertainties
large absolute values, say >2.5, point to guspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.54

however a larger value may be OK - look at the diagnostics!

0.25)



avPp sd avT sd cor fit
1sg 7.6 0.7 644 38 0.641 0.49

P sd{P) T sd(T) cor fit er hat
py 7.36 0.80 626 47 0.719 0.35 6.58 0.35%
gr 7.61 0.75 644 38 0.607 0.49 -0.09 0.15
alm 7.80 1.06 648 40 0.637 0.47 -0.20 0.74
phl 7.54 .74 640 40 0.659 0.46 =0.29 0.06
ann 7.68 0.74 661 45 0.628 0.34 0.61 0.33
east 7.57 0.74 643 39 0.653 0.49 -0.12 0.04
naph 7.59 0.73 644 38 0.841 0.49 -0.10 0.00
an 7.60 0.74 hd4 38 0.623 0.49 0.05 0.04
ab 7.5% 0.73 644 38 0.s641 .49 0.00 0.00
san 7.60 6.73 645 3% 0.644 0.49 ~0.06 0.02
q 7.59 0.73 644 38 0.641 0.49 4] 0
sill 7.59 0.73 644 38 0.641 0.49 0 0
ru 7.5% 0.73 644 38 0.641 0.49 o 0
ilm 7.5% 0.73 644 38 0.641 0.49 G Q
H20 7.60 0.73 645 39 0.644 0.49 -0.06 0.02
T = 644°C, s8d = 38,
P =7.6 kbars, s8d = 0.7, cor = 0.641, sigfit = 0.49

Sample AJM-WLI1

Activities and their uncertainties

Py gr alm phl ann east naph
a 0.00272 0.000200 0.468 0.0197 0.080G3 0.0258 0.000511
sd(a)/a 0.66627 0.79781 0.15000 0.44322 0.29092 0.42263 19.56947
an ab san q gill Tu ilm
a 0.322 0.699 0.840 1.00 1.00 1.00 1.00
sd(a)/a 0.13801 0.05000 0.05000 0 0 0 0
H20
a 0.100

sd(a)/a

Independent set of reactions

1y py + 2gr + 3east + 6g = 3phl + 6an

2) 4gr + 3phl + 12s5il1l = py + 3east + 12an

3) 7phl + 12an = 5py + 4gr + 3east + 4san + 4H20

4). Z2naph + 3an + 3q = 2py + gr + 2ab + 2H20

5) ann + 6an = 2gr + alm + san + 3sill + H20

6} 3phl + 12an + 12ilm = py + 4gr + 4alm + 3east + 12ru

Calculations for the independent set of reactions (for X.,= 0.9 and X,.~ 0.1)

P(T) sd(F) a sd(a) b c in_K sd(ln_K)
1 7.3 2.03 28.87 10.50 ~0.,25084 10.787 15.331 2.655
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1.50
2.00C
44.21
1.20
1.12

Average PT {(for x(H20)

137.88
316.65
146.64

-9.03
-83.51

= 0.1)

16.73
11.28
1.75
1.74
10.76

~-0.44502
0.11356
-0.06137
0.16316
0.56321

Single end-member diagneostic information

21.015
-22,330
-6.432
-11.124
-28.498

15.359 4.092
~34.189 5.953
-2.487 39.172
-8.642 1.830
~-28.599 4.136

avP, avTl, sd's, cor, f£it are result of doubling the uncertainty on ln a :
a ln a is suspect if any are v different from lsq values.
e* are ln a residuals normalised to 1n a uncertainties
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influvential data.

For 95% confidence,

£it (= sd(fit}) < 1.54

however a larger value may be 0K - look at the diagnostics!

1sq

Y
gr
alm
phl
ann
east
naph
an
ab
san
g
sill
ru
ilm
E20

T = 566°C,
P = 7.0 kbars,

avp sd
7.0 0.6
P sd(P)
6.65 0.70
7.10 0.66
7.23 0.94
6.92 0.65
7.132 0.65
6.99 0.65
7.01 0.64
7.06 0.65
7.01 0.64
7.02 0.64
7.01 0.64
7.01 0.64
7.01 0.64
7.01 0.64
7.05 0.65

sd = 32,
sd = 0.

av'’t
566

T
538
565
569
559
592
564
566
566
566
568
566
566
566
566
571

&, cor =

sd

32 0.

sd{T)
39
32
33
33
37
a3
32
32
32
33
32
32
32
32
35

0.599,

cor fit
599 0.97

cox
0.67%
0.560
0.605
0.619
0.581
0.610
¢.599
0.578
0.599
0.601
0.599
0.599
0.599
0.599
0.608

sigfit =

eSS E A R R SR AR R RS AR RS R R EEEEEEEE S S

Sample AJM-WL]1

Activities and their uncertainties

a
sd{a}/a

pY

gr

0.00272 0.000200

0.6

6627 0

.79781

alm phl
0.468 0.0197
0.15000 (.44322

fit ek
0.72 1.07
0.94 ~0.47
0.95 -0.23
0.30 ~0.55
G.67 1.17
0.96 -~0,23"
0.97 «0.10
0.95 0.24
0.97 0.00
0.96 -0.11
0.97 v}
0.%7 o]
0.97 0
0.97 0
0.95 -0.21
0.97

ann
0.0803
0.25092

east naph
0.0258 0.000511
0.422683 19.56947



an ab san q sill ru ilm
a 0.322 0.699 0.840 1.00 1.00 1.900 1.00
sd{a)/a 0.13801 0.0500C0 0.05000 0 0 0 0

Independent set of reactions

1y py + 2gr + 3east + 6gq = 3phl + éan

2} 4gr + 3phl + 12sill = py + 3east + l2an

3) 2gr + 3alm + 3east + 6g = 2py + 3ann + 6an

4) py + 3east + 12g + 12ilm = 4alm + 3phl + 1l2ru

5) py + 3east + 3ab + 12gq + 12ilm = 4alm + 3naph + 3san + 1l2ru

Calculations for the independent set of reacticns

P(T) sd(P) a sd(a) b c In K sd(ln_K)

1 7.3 2.03 28.87 10.50 -0.25084 10.787 15.331 2.655
2 6.6 1.50 137.88 10.73 -0.44502 21.015 15,359 4.092
3 5.2 1.95 190.02 10.92 =-0.32137 11.650 4.097 2.753
4 6.6 2.62 =25.77 10.48 0.06152 -6.924 2.064 2.044
5 1.1 71.86 13.41 10.77 0.05062 -5.934 -8.349 58.729

Average PT (for x(H20) = 1.0)
Single end-member diagnestic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a ln a is suspect if any are v different from lsq values.

e* are ln a residuals normalised to 1In a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large wvalues, say >0.36, point to influential data.

For 95% confidence, fit (= sd(fit)} < 1.61

however a larger value may be CK - look at the diagnostics!

avp sd avT sd cor fit
lsg 8.3 1.3 737 121 0.866 0.20

P sd(P) T sd(T) cor tit a* hat

Py 8.14 1.86 719 183 0.939 0.19 0.08 0.54
gr 8.34 1.27 747 127 0.843 0.13 0.25 0.25
alm 8.48 1.48 737 121 0.752 0.16 -0.16 0.75
phl 8.29 1.37 734 132 0.885 0.20 =0.05 0.12
ann 8.27 1.47 732 142 0.901 0.20 0.04 0.14
east 8.32 1.31 736 124 0.873 0.20 -0.01 0.04
naph 8.32 1.27 737 121 0.866 0.20 =0.10 0.00
an 8.33 1.27 742 124 0.854 0.17 =0.13 0.07

ab B8.32 1.27 737 121 0.866 0.20 0.00 0,00
san 8.32 1.27 737 121 G.866 0.20 -0.00 0.00
q 8.32 1.27 737 121 0.866 0.20 0 o

sill B8.32 1.27 737 121 0.866 0.20
ra 8.32 1.27 737 121 0.866 0.20
iim 8.32 1.27 737 121 0.866 0.20

o O o
o O O

|
!

= 737°C, sd = 121,
P = 8.3 kbars, sd = 1.3, cor = 0.866, sigfit = 0.20



Sample AJM-WL2A

THERMOCALC v2.5, @ Roger Powell and Tim Heolland rurnning at 22.58 on Mon 26
Bpr,19939

ithermodynamic dataset preoduced at 15.57 on Fri 26 Sep,199%7)
An independent set of reactions has been calculated

Activities and their uncertainties

Py gr alm phl ann east naph
a 0.0294  (.00245 0.249 0.106 0.0177 0.0623 0.0186
sdia)/a 0.43031 3.70780 0.X5000 0$.27240 C.4%188 (0.33787 O0.53855
mst fst crd fcrd an ab sp
a 0.00482 0.294 0.621 0.0450 0.870 0.186 0.254
sdia)/a 0.65206 0.20000 0.05000 0.37242 0.05000 0.19%98%8 0.14950
herec ru ilm cor 5111 H20
a 0.654 1.00 0.559 1.00 1.00 1.00
sd(a)/a 0.05000 0 0.05000 0 0

Independent set of reactions

1y Spy + 2mst = 6crd + 1llsp + 4H2C

2) 2mst + Scrd = 6py + 22s11l + 4H20

3) 2fst + 5fcrd = 6alm + 22s5ill + 4HZC

4)  emst + 75an = 8py + 25gr + 96sill + 12320

5y 5H%agr + 6fst + 4Bfcrd = 40alm + 165an + 12HZO

6) py + 3herc = alm + 3sp

7y elalm + 2fst + 110ru = 38fcrd + 110ilm + 4HZO

8} 5phl + 2crd + 6herc = 3py + Z2alm + Seast

9} 3phl + 4cor = py + 3east

10y Tpy + 19%gr + 1Sphl + 6fst + 12ab = Balm + 15east + 1Z2naph + 57an
11}y Zpy + 3ann + 12an + 12ilm = 4gr + Talm + 3Zeast + 1Zru

Calcuiations for the independent set ¢f reactions

(for x(H2Q) = 1.0)

P{T) =d {F} a sd{a) b c ln X sd{ln_K)
1 4.9 0D.50 241.186 4.30 -0.67752 44,782 11.986 3.0z20
Z 7.8 1.19 311.55 3.93 -0.10663 ~18.060 -8.120 2.902
3 8.0 0.77 111.50 2.67 =0.02979 -20.141 9.805 2.107
4 5.6 1.25 84.62 18,93 1.8509% -110.367 -1459.131 lg.822
5 5.3 5.92 699,35 38.64 -4.31965 54.427 437.113 44,051
& 17.5 46,14 -6.14 0.74 0.01131 -0.105 -0.2a0 0.657
7 5.4 0.47 1656.51 17.47 -3.83153 280.5%6 -3%.630 17.855
g 5.0 1.76 29.25 17.42 0.17222 =14.443 -12 53§ 2.562
9 8.6 32.45 25.30 1G.43 0.00332 0.444 -5.134 1.371
10 6.2 1.06 564.4E5 bd 45 -2.3%9287 127.725 101.517 17.052
1 4.5 0.99 -244.586 11.17 0.63374 26,361 =22.886 3,713

Average PT (for x{H20}) = 1.0)
S5ingle end-member diagnestic informaticn

avP, avT, sd's, cor, fit are result of doublirg the uncertainty on 1ln a
a In a is suspect if any are v different from lsg values.



e* are ln a residuals normalised to ln a uncertainties
large absolute wvalues, say >2.5,
hat are the diagonal elements ¢f the hat matrix

large values, say >0.55, point to influentia. data.

Tor 95% coniidence, fit {= sd(fiz)) < 1.37

peint to suspect info.

however a larger wvalue may be COK - locok at the diagnostics!

e*

.03
.28
L2
L6

27

-

.18

Pl

<30

27
64

.02
.22

.06
.54

-
!

.76

L3

. avE sd avT sd cor fit
lsg 6.4 0.4 673 19 0.831 1.18
P sd{?} T sd{T) cor it
Py 6.41 0.47 673 20 0.85% 1.18 -0
qr 6.41 0.42 673 19 (0.831 1.18 -0
alm 6.5h2 0.44 678 13 0.385% 1.16 =0
phl 6.40 0.4z 673 19 0.&20 1.18 -0
ann 6.42 0.42 673 18 0.827 1.18 0
east .40 0.41 673 18 0.831 1.8 -0
naph £.44 0.38 672 17 C.82¢ 1.0% -1
mst 6.37 0.43 672 1% (¢.818 1.18 0.
fst 6.54 0.43 £87 24 0.821 1.14 0.
crd &.40 0.45 673 19 0.837 1.18 =
ford 6.3% 0.42 673 18 0.823 1.18 =0
an 6.40 0.42 573 19 0.831 1.18 c
ab 6.42 0.40 673 18 0.82% 1,15 G
sp 6.25 0.41 667 183 0.845 1.10 1.
herc 6.40 0.3% 667 le 0.817 1.01 B
ru 6.40 0.41 a73 1 0.831 1.18
1lm .36 0.36 674 16 0,826 1.03 -1
cor £.40 0.41 673 1% 0.831 1.28
5111 6.40 0.41 673 192 0.831 1.28
HZO 6.40 0.41 673 19 0.E831 1.18
T = 673°C, sd = 19,
P = 6.4 kbars, sd = 0.4, cor = 0.831, sigfit = 1.18
L R o T R S P o)
Sample AIM-WLZA
Activities and their uncertainties
=34 gr alm phl ann
a 0.02%4 0.00145 0.248 0.106 0.0177
sd(a)/a 0.43031 0.70780 0.15000 0.27240 0.49188
mst fst crd Zcrd an
a J.0Q¢482 0.294 0.621 0.0450 0.87¢C
sdia)/a J.65106 0.20000 0,05003 3.37242 0.05000
nerc ru ilm cox =111
a 0.654 1.430 J.959 1.00 1.00
zsdfa)/a 0.05000 0 0.0%000 0 J
Independent set of reactions
1) émst + Than = 8py + 25gr + 96sili + 12H20
2)  Z2mst + 45an = 15gr + dcrd + 40sill + 4H20

0
0
0

=
3

(=4

.30
.04
-17
.02
.04
.00
.04
.16
.52
.08
.08
.50
01
J13
.10

Lo oo R Y o N e T e Y i T s O . O S i Y o Mo

Q
Q
’ 0

east
0.0623
0.33787

ab
g.184
2.19398

H20
Q.750

naph
0.0186
0.5385¢6

sp
0,294
0.245950



3 6fst + 75an = 25gr + 8alm + 96sill + 12H20

4] 2¥st + 4%an = 15gr + 4fcrd + 40311l + 4HZ20O

5) oy + 3herc = alm + 3sp .

6) 20py + 9fst + 40cor = 9mst + 1Z2crd + 36herc

7 60alm + 2fst + 110ru = 3%fcrd + 110ilm + 4HZ20

8) 5phl 4+ 2crd + Sherc = 3py + 2aim + Seast

9)  3phl + 3an + 3herc = py + gr + alm + 3east

10) 7Tpy + 19gr + 15phl + éfst -~ 12ab = Balm + 15ezst + 12naph + 57an
11) Z2py + 3ann + 12an + i2ilm = 4gr + 7alm + 3eastc - 1Z2ru

Calculations for the independent set of reactions

{for x{C02) = 0.25% and x[(HZ20} = 0.75)

P{T) sd (P) a sd{a) b c In K sd{in K)
1 5.4 1.25% 97,39 18.93 1.81415 -110.179 -149,191 i8.823
2 5.3 1.55 -194.21 10.13 1.18352 ~-51.702 =-83.026 10.933
3 5.4 1.18 183.18 le.93 1.7%9663 -112.,439 -156.773 18.163
4 5.5 1.56 1&£.98 3.76 1.11154 -=-51.401 -101.748 10. 962
5 17.5 do.14 -6.14 0.74 0.01132 -0.105 -0.260 0.857
3 4.9 0.81 206.17 158.26 =0.96080 87.712 12.513 10.735
T 5.3 0.47 1lee0.77 17.47 -3.64480 280.65% =309.430 17.955
8 4.8 1.76 29,25 17.42 G.17127 -14.443 -12.538 Z.562
9 4.7 Z2.07 =-19.0s 10.4¢ 0.1E8017 -7.2463 -131.3869 1.565
19 6.2 1.0e 5Hed.45 54.4% -2.39287 127.725 1531.517 17.052
11 4.9 0.99 -244.66 11.17 0.63374 -29.361 -22.886 3.713
Average PT {for x{C02) = 0,25 and x(H20) = 0.7%)

Singie end-member diagnostic infeormation

avt, avl, sd's, cor, fit are result cf deubling the uncertainty on 1n a
a ln 2 is suspect 1< any are v different from lsq values. -

e* are 1n a residuals normalised to ln a unceztainties

large absolute wvalues, say »2.3, point to suspect info.

hat are the diagonal elements of the hat matrix

large wvalues, say >0.53, point to influential data.

For 95% confidence, fit (= sd{fit}}) < 1.37

however a larger value may be OK - look at the diagnostics!

avP sd avT sd cor fit

1sqg 6.1 0.4 650 19 £.824 1.27
2 sd(P) T osd{T} cor fit e* hat
oy 5,11 0.4% 549 20 0.854 1.27 2.0%  0.30
gr 6.14 0.43 650 15 0.824 1.2 =0.29 0.04
alm 6.24 0.46 654 20 0.85%1 1.24 -0.72 0.18
phl 6.13 .43 £50 19 0.823 1.26 =-0.1e .02
anrn 6.15 0.43 650 19 0.821 1.25 0.3 £.04

2ast 0.12 0.43 650 19 0.825 1.26 =0.1% ¢.&

naph 6.17 0.40 649 17 0.81¢9 1.18 -1.4% Q.04
mst 6.0% 0.44 649 13 .81l 1.26 0.4z 0.16
fst 6.26 0.44 664 24 0.814 l1.22 0.6 0.51
crd 6.12 0.46 650 1% C.E3C 1.27 -0.03 0.06
ford 5.13 0.43 650 1% G.E816 1.27 0.08 0.08
&I 6.13 (.43 £50 19 0.824 1.27 0.G& G.00
ab 6.14 0.42 650 18 0.823 1.24 0.5%5 0.01
sp 5.67 0.42 644 18 0.839 1.18 1.43 Q.12
herc 6,13 0.37 645 le ©.810 1.09 1.82 0.10
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[

T 650°C, s3d -
P = &:3 kbars, - .+. -

ko ok bRk kR ok ok ok ——

Sample AJM-WLZ. —. :

Actiwvities anc - =z - - =

& C _

sdia;}/a o.. .77

S Q.. .

sd{al/a 0. ...

a

sdi{a)/a 0

Independent se- -=z=z

1Y Bmst + 75z v —

2y 2mst + 45z T - .
31 6fst + TBar izz —

4) Z2fst + 45z = —

5) py + 3herc — - Z- -

6) 20py + 9fs zzz -~

7y dpy + dgr -— - ...

8) 13gr + 8al: ‘=7 — -

2} 3phl + 3an == = —

10y 7py + 1%g. == -

11) Z2py + 3an == — R
Calculations fox iodsee—— - ——

{for X(CO2} = =T r

= L B

- [

T)
2
2
3
3
-5 =
7 .
9
5
7
2
]

LN L S A 3 T ST < NEE S I B 3 B

F+ koW I 1 oy LR

= O

Average PT {f: ~C



Independent set of

1)
2)
3}
43
Y
G
T
g]
9)
10)
11)

Caiculations for the independent
0.7% and = (HZC)
sd{P)
.26
.56
.19
.57
.14
.91
.87
.74
.07
.08

bImst
2mst
Gfst
2fst
py +
20py

13gr -
3phl
Tpy
2py

+ 75an

+
_I_

4
-
4

San
han
5an

3herc
+ S9fst + 40cor =
ipy -+ dgr + 3fst + lGcor

galm + 2fst + 3Z2ru
3an + 3herc

+ + + +

[for x({C02)
P(1
1 4,
2 5.
3 4.
4 5.
5 7.
<) 4
7 4.
g 5.
9 4.
10 6.
11 4,

Average PT

'
g
1
5
3
5
.5
9
-
9
Pl
5

e

oM OC OO

reactions
— 8py + 25gr + 96sill + I2E20
1%gr + 4crd + 40sill + 4HZO
25gr + 8alm + %6s1ill + 12E20
15gr + dfcrd + 40sill + 4EZO

.99

= p¥ t gr
Z9gr + 15phl + 6fst =
3ann + 1Zzn + 12ilm

i56.
174.
241

36.

-&.
206
220.
671.
~-19.
564,
244,

(for = (C02; =

alm + 3sp
9mst

a
13
63
82
hé
i4
17
34
03
06
45
06

+ 22crd + 36herc

3mst + 12an + lZherc
3%an + 22:i1lm + 4HZC

= 0.25)

s5a
13.
10.
16.

3

0]
18

-

o]

g8
10,
4,
11.

a)
Q3
13
G3

.76
.74
.26
.36
.57

46
45
17

e

0

-0.
-0.
-2.

C.
-2.

Fal
[¥]

+ alm + Z3east
1Zab

8alm + l3east + 1Z2naph + 57an
= 4gr + T7alm + 3east + 12ru

b
.B66793
.13458
.B5041
L06259
01132
96141
59618
13847
15617
36287
.63374

set cof reactions

-10%9

-51.
-111.
-51.
-0.
LTLZ2

g7

3GC.
.85%

94

=-7.
L7235

127

-29.

0.75 and =z(H20; = 0.25)

Singie end-member diagnostic

avp,

e*

avT,

are 1n

sd's,

cor,

fit are
a In a is suspect if zany are v different from lsg values.

large absolute wvalues,
hat are the diagonal elements of the hzat matrix
o influential data.

large walues,

Tor 95% confidence,

lsqg

BY
gr
alm
phl
ann
east
naphn
mst
fst
crd
ferd

tnn N nen Ao

v

Lo
-

.35
.42
.52
.43
.45
.40
.43
.33
053
.39
.45

£

s5d

0

—

F

[ 2 o e B o T oo I b T o B e W e B s S S O D

]

P}

.56
.49
.53
.49
.43
.49
.47
.50

.51
.52
.49

say »0.55,

a2 residuals normalised
say »2.5,

polint
t (= sd(Zi
however a larger wvalue may he QK - look zt

avT
585

T
583
585
589
585
585
585
585
534
597
584
585

sd

£t

information

ZOor

20 0.796

sd (

T)
22
20
22
20
20

19
20
26
21
20

Lo T o I v T ot ot Y e T o T o TN e Y e N e

< 1.37

fit
1.80

cox

.829
L7553
.827
L7594
.791
.796
. 790
.783
. 791
.802
.736

[ S P I

4

result of doukling the

tit

[
P

.60
.53
.59
.5:
.60
.52
.57
.55
.60
.57

c

. 290

406
551
105
105
500

463

36l

tncertainty cn

to ln a uncertainties
point to suspect info.

e*

.33
.36
.74
.46
.15
.21
.55
.87
.71
.09
.01

145

-B83.
156.
101.
=0.
12,
2%

91
-1
101

-22Z.

the diagnostics!

o O oo O D DD O

In K sdiln_K)

.191
0246
T3
748
260
513
140
L185
L3659
53T
BBE

hat
. 30
.04
.18
.02
.04
.00
.04
.14
L4z
.06

il
i

18.
. 935
lg,
10.
0.
10.
3.
9.
1.
17.
3.

10

in

834

179
964
627
735
584
627
565
Q52
713



I
1 hmst +
2 2mst +
3 ofet +
4 2fst +
5
&
7
8
g
1
1

45an
T5an

4

Zan

n

)

)

)

)

i py + 3herc
1 20py + 9fst + 4Ccor =
)

)

}

H

1

cdependent set of reactions
T5an

Bpy + 25gr + 96sill + 1Z2HZO
15gr + dcrd + 40sill + 4H20

25gr + Balim + %6siil + 12H20
15%gr + 4fcrd + 40sill + 4H20

alm + 3sp

Omst + 12c¢rg + 3éherc
3mst + 12an + 12herc
3%an + 3Z2:i1m + 4HZO
Py T gr + alm + 3east
Balm + 15east + iZnaph + S57an

dpy -+ 4gzr + 3fst + lécor
13gr ¥ Galm + 2fst + 32ru
2phl + 3an + 3herc
) Tpy + 19gr + 15phl + 6fst + 12ab
) 2py + 3ann + lZan + 1Zilm

Calculaticons for the independent setr of reactions

{Eor =(CO2
E(T
1 4.
2 3.
3 4.
4 5.
5 17
3] 4,
7 4.
g 5.
3 4,
10 6.
11 4.

Average 27T

Single end-member diagnostic information

evP, av®,

)
B
1
g
3
.5
5
9
7
.

)

0.75 and x({HZ0)

sd
1
1
1

1.

4

Lo Sl A B s e Y

(F)

.26
.56
.19
57
.14
.91
.97
.74
.07
.06
.99

= 0.258)

a sd(a} b
156.13 18.93 1.66793 -109,
174 .63 10.13 1.13458 -51.
241.82 16.93 1.65041 -Z11.

36.5¢6 5.786 1.06259 -51.
-5.14 2,74 0.0113% -0.
206.17 18.26 -0.9%6l1l41 a7.
220.34 6.36 -0.5%¢6l8 30.
6§71.03 8.57 =2.13847 g4 .
-19.0e 10.4% 0.15617 =7
564.45 54.45 =2.3%287 1:27.
-244.66 11.17 0.63374 -29,
0.7% and x({H20) = (.25}

{for x(COZ) =

sd's,

c

or,

fit are result of doukling the uncertainty cn

2 1In a is suspect 1if any are v different from lsg values.
e* are 1n a residuals normalised to 1ln a uncertaianties
zrge absclute wvalues, say >2.5, polnt to suspect info.
hat are the diagonal elements of the hat matrix
point to influential data.

Large values,

For 9%5% cenfidence,
however = larger value may be CK - lcok at the diagnostics!

lsg

Py
gr
alm
rhl
ann
24asz
naph
mst
fst
crd
ferd

LA otn

nninwn U Liodn o

avP
5.4

2
.35
A2
.52
.43
.45
.40
.45
.33
.53
.39
A5

5

Q.

sd{

Lo e e Y . v T e N e T e T e Y e TR 0 R

fi

d
5

F)

.56
.49
.53
.48
.48
.49

~
i

.20
.51
.52
.49

gay »0.55,

t {= sdi{fit})

avT
585

T
583
585
589
585
585
585
585
584
597
584
585

sd

0

r

20 0.796

s5d (T}

22

22
20
20
20
19
20
26
21
20

Lo It v It o T e T e R e T s O ot

< 1.37

fit
1.630

cor

.8239
.795
.827
.794
L7821
L7586
LTE0
.783
.1el
.802
.786

i g

il

T H
ooy non Lnogn LA N gy LA
~} D no-]

b D An wp O O Wt

; [N [
Sl T S T e e I T o e s I

e*

.33
.36
.74
46
.25
.21
.55
.87
71
LG9
.CI

4dgr + 7alm + 3Zeast + 12ru

LI - B S T T i o e O e T e O o

In K sd(ln K)

18
.028
773
.T48
. 260
.5ol3
.149
.785
. 3659
. 517
. 886

jm
1

=

.30

.18
.02
.04
.0%
.04
.14
LA42
.08
.08

13,
10.
18.
10.
. 657
. 735
L9584
.627
.565
.052
L7113

834
935
179
964



an 5.41 G.49 585 20 0.7898 1.&0 0.08 0.00
ab 5.42 0.48 585 20 0.79%4 1.57 0.57 0.91
5p 5.26 Q.48 o8BS 20 0.811 1.51 1.65% 0.11
herc 5.43 0.44 581 19 0.781 1.43 2.03 0.08
ru 5.41 0.49 585 20 0.79%8 1.80 g >
ilm 5.35 0.41 586 17 0.791 1.34 -2.82 0.03
cor 5.41 0.49 585 20 0.79¢ 1.60 0 4]
5111 5.41 0.49 585 20 0.79¢ 1.60 ] 0
H20 5.43 0.49 589 23 0.782 1.58 -0.37 0.15

T
P

585°C, sd = 20,
5.4 kkars, sd = 0.5, cor = 0.796, sigfit = 1.60

R R R R R R R R R R R R T
Sample AJM-WL2A
Na-phlogopite, hercynite, spinel, and ilmenite deleted

Activities and their uncertzinties

DY gr oalm phl ann east
a 0.0294 (0.00145 0.245% 0.106 0.0177 0.0623
sd(a)/a 0.43031 0Q.70780 0.15000 0.2724C 02.49%188 &.33787
mst fst crd ford an
a 0.00482 0.294 0.621 0.0450 0.870
sdia)/a 0.65106 0.20000 0Q.05000 0.37242 0.05000
cor 5111 H20
a 1.00 1.00 1.00
sdi{al/a 0 Q

Independent set of reactions

i} Z2mst + 5Scrd = épy + 225111 + 4HZ0

2} 2fst + 5Sfcrd = falm + 22sill + 4H20

3) bmst + TSan = 8py + Z5gr + 96sil1 + 1Z2H20

4] 55gr + 6fst + 4B8fcrd = 40zlm + 165an + 12H20
31 ogr + 3fst + 6crd + dcor = dalm + 3mst + lBan
6) 3phl + dcor = py + 3east

7Y 2py + ann + 6an = 2gr + alm + east + 2crd

Calculations for the independent set of reactions
(for = (H20} = 1.0)

P(T} sd (P) a sd{a) b c In ¥ safln K}
i 7.8 1.19 311.55 3.93 -0.20863 -18.06% -8.114 2.9802
2 6.0 0.77 $11.8%0 2.67 -0.0297% -20.141 9.605 2,107
3 5.6 1.25 84.62 18.93 1.85095 -110.367 -149.191 ig.gz2
4 E.3 5.82 689.35 38.684 -4.,31965 54.427 437,113 44.051
5 3.8 46,95 27¢.32 7.06 -0.422738 0.764 21.87¢6 4.845
6 2.0 32.45% 25.30 10.43 0.C0831 0.444 ~-5.134 1.371
7 2.5 17.64 -121.09 3.89 0.18462 -3.771 -6.271 1.795
Average PT {for x(H20) = 1.0)

Single end-member diagncstic informaticn



avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a
a4 In a is suspect 1f any are v different from lsg values.

e* are in a residuals normalised Lo ln a uncertainties

large absolute wvaluss, say »2.5, point to suspect info.

hat are the diagonal elements of the hat matrix

large values, say >0.50, point to influential 2Z2ata.

Tor 95%% confidence, fit (= sd{fit); < 1.49

however -2 larger walue may be OK - look at the diagnostics!

avp sd avT sd cor fit

lsg 6.3 g.4 659 17 0.78% 0.34
P sad{p} T sd{T) cor fit a* ha
oy £.20 0.45 657 1% 0.833 0.3z 0.24 0.40
ar 6.28 .38 659 70,787 0.32 -0.31 0.05
zlm 6.3% 0.43 662 Z1 0.843 0.33 =-0.17 2.32
phl 6.27 0.38 655 L7 0.783 0.24 -=-0.10 Q.03
EShs! G.29 0.38 655 70,774 0.2¢ 0.48 Q.0%
east £.25 3.37 658 7T 0.789 0.22 =0.21 0.00
mst 0.24 0.440 655 17 0.762 0.34 0.15 0.24
fat 6.27 0.41 560 23 0D.80G7 0.34 0D.03 0.41
crd £.2%6 0.3¢ 659 17 0.788 0.34 -0.C 0.05
fcrd 6.25 0.38 659 17 0.763 0.34 -0.05 0.18
an £.26 0.38 655 17 0.789 0.34 0o.c7  0.00
cor b.28 G.37 659 1 0.789 0.34 0 8]
sill 6.26 0.37 658 17 0.78%9 0.34 0 o
H20 6.246 0.37 6585 17 0.789 0,34 0 a

T
P

659°C, =sd = 17,
€.3 kbars, sd = 0.4, cor = 0.789, sigfitc = 0.34

R R R R R e R R R

Sample AJM-WL22A
Na-phiogopite, hercynite, spinel, and ilmenite, and water deleted

Activities and their uncertainties

oY gr alm zhl ann sast
a 0.02584 0.00145 0.249 0.106 0.0177 G.0623
sdia)/a 0.43031 0.7078C 0.15000 0.27240 0.49188 0.33787
mst fst crd ford an
a 0.060482 0.2%4 0.621 0.0450 0.870
sd(a)/a 0.65106 0.20000 0.05C00 0.3724Z 0.05000
cor 5111
a ’ 1.00 1.00
sd(a)/a 0 0

Independent set of reactions
1) dpy + 3fst = dalm + 3mst
2) dpy + 3fst + 1l8eill = 3mst + 6fcrd + ildcor
2} 4alm + 3mst + 18sill = 3fst - 6crd + ldcor
4)  3phl + 4cor = py + 3east



} dgr + 3phl + 1Z2sill = py + 3east + l2an

5
6] 2py + ann + 6an

= 2gr 4+ alm + east + Zcrd

Calculations for the independent set

{for a(H2C
B(T

SN Lo B2 e
[ RS I ' J WT=Ne Y

Average FT

y o= 1.0}
) scd (P) a
2] 18.28 42.89
2] 0.88 258.24
e 0.56 =-101.45
& 32.45% 25.30
3 1.22 137.88
5 i7.ed4 -121.08
(focr a(H20) = 1.0

Single end-member diagnostic

avP, avT, sd’'s,

cor,

fit are

a 1lrn & 1s suspect if any are
g* are ln a residuals normalised to 1n a uncertainties
large aksolute values, say >2

n1at are the diagonal elements ¢f the hat matrix

large walue

sd(a)
5.64
6.12
6.03
10.43
10.73
3.85

)

of reactions

b

-0.00876
-(.37345
-0.25872
0.0553%
-0.44502
C.1&4862

information

c
130
414
.09z
.444
L0115
L7171

-l6.
15.
-5.
13.

In K sdf

781
B33
041
134
343
L2771

result of deubling the uncertainty on 1ln
v different from lsg valuss.

.3, pelnt to suspect iafo.

s, say >0.46, point to influential data.
fit (= sd{fit})

For 95% confidence,
however a larger wvalue may be CK - look at the diagnostics!

lsg

Py
gr
alm

phi
ann
east
mst
fst
crd
ford
an
cor

sill

=1
|

= 684°C,
P = 5.4 kba

.

My I o I Oy R Gy O O O O O R
1=
O

Low T v IR T e T TR O . T T i - Y e i B 0

sd = 59,

rs, sd

d avT

.6 654

F) T
.68 681
.55 682
.55 684
.55 084
.56 676
.55 683
.67 6387
.57 685
.58 685
.5 098
.55 654
.55 684
55 684
0.&, cor

sd
59 0

sd{T}
65
6l
60
61
63
59
68
61
a0
71
5%
59
39

= 0.845

< 1.54

cor fit
. 845 0.30

cor
.868
.836
.80¢9
.B35
.833
.845
.883
L8354
.844
.834
.844
.845
. 845

o T T v e N e T e e - ol ]

, sigfit =

R R R R R R R R R R R R

Lo Tl wle T o T v T o T s . e T e Y o T e O

fit
.30
.28
.30
.30
25
.28
.20
.30

Fal
W

.25
.30
.30
.30

.

0.30

o

.10
.18
.04
.02
.33
.20
.07
.02
.03
.31
.04

0
0

- 0.

0

Lo T s B T e - T o T oot |

hat
48
12
11
.06
.20
.00
.34
.03
.05
LAG
.01

J

J

n_Kj
.738
.483
.151
L3731
203
L7395



Sample AJM-WL2B

THERMOCALC +2.5, © Roger Powell and Tim Holland running at 23.13 on Meon 26
Apr,199%

(thermodynamic dataset produced at 15.57 on Fri 26 Sep,1887)
an independent set of reactions has been calculated

Betivities and their uncertainties

Py gr aim an ab phl ann
& 0.0372 0.00237 0.192 0.885 0.140 0,109 0.0185
sd(a)/a 2.39952 0.67601 0.16120 0.05000 ©£.2219%6 G.26867 0.48677
east naph mst fst sp herc ilm
a 0.0537 0.0144 0.0xl10 C.209 0.3086 0.627 0.967
sd(a)/a $.35418 0.69648 0.548921 0.20000 ©.3144e4 5.05000 0.050C0
ru 51311 cor q2¢
a 1.40 1.00 1.00 1.00
sd(a)/a 0 0 _ ¢

Independent set of reactions
1}  75an + €mst = 8Bpy + 23gr + 96sill + 12HZG

2) 7Ban + 6fst = 2%gr + 8Balm + 96sill + 12H2Q

3) dpy + 3fst + 20cer = 3mst + 1Zherc + 12Z2sill

4) 4dalm + 3mst + Z20cor = 3fst + lisp + 1lZsill

5) dpy + 20gr + 3fst + 48sill = &0an + 3Zmst + 1Zherc
6} 13gr + 8alm + 2fst + 32ru = 3%mn + 321ilm + 4H20
7} 3an + 3phl + 3herc = py + gr + alm + 3east

8}

1%9gr + 12ab + 1Sphl + 6mst = py + 57an + 1l5east + 1Znaph
9] 4gr + 7alm + 3east + i2ru = Zpy + 1l2an + 3ann + 1Z2ilm

Calculations for the independent set of reactions
{for ®x{(H20) = 2.0

P(T) sd(P) a sd(a) b c In K sd(ln_K)
i 6.1 1.19 g4d.62 13.53 1.85099 -110.367 -141.220 17.9089
i 6.3 1.13 170.41 16.93 1.83347 -112.627 -145.776 17.401
3 2.7 1.88 107.7% 5.90 -0.14185 9.930 -1.269 Z.447
4 5.4 1.66 -2.58 6.12 -0.07308 11.771 1.223 2.3550
5 5.6 0.91 &70.68 13.73 -2.41351 112.782 112.295 14.063
& 5.6 0.72 647.138 8.57 -2.07745 84,453 839.078 9.242
7 4.7 2.07 -19.06 10.46 0.15617 -7.463 -311.360 i.570
8 7.1 1.06 478.87 55.09 -2.37335 12%.985 93.666 17.475
S 4.4 0.98 244.¢6 11.17 -0.683374 29.361 24 .389 3.034
Average PT {for =(H20) = 1.0)

Single end-member diagnosiic information

avP, avT, sd's, cor, £it are result of doukling the uncertainty on ln a
a In a is suspect 1f any are v different from lsg values.

g% are 1ln a residuals ncormalised to 1n a uncertainties

large abksgolute wvalues, gay »2.5, point to suspect info.

hat are che diagonal elements of the hat matrix

large wvalues, say >0.53, point to influential data.



For 95% confidence,

fit (= sd(fit)) < 1.42

however & larger value may be 0K - lock at the diagnostics!
avPp sd avT sd cor fit
lsg 6.0 0.9 666 29 0.90% 1.33
P sd(FP) T sd(T) cor fit e hat
Py 5.07 0.95 667 31 3.%17 1.33 -0.310 0.10
gr 5.90 0.97 662 30 0.917 1.31 0.58 ©C.18
alm~ 6.86 1.08 092 34 0.946 1.21 =-2.15 0.45
an £.03 0.92 666 30 0.911 1.33 -0.13 0.01
ab 5.99 0.89 hed 29 0.%10 1.30 0.51 0.01
phl 6.02 Q.91 665 2% 0.910 1.32 ~0.37 0.01
ann 5.89 0.87 6el 28  0.813 1.25 1.17 0.04
east 6.03 0.91 666 29 0.91¢C 1.32 -0.3% 0.00
navh -.84 0.84 659 27 0.913 1.20 =1.80 0.0
mst 5.949 a.87 667 28  0.90% 1.26 1.10 0.05
fst 6.10 0.82 672 34 0.854 1.32 0.28 0.50
sp 6.11 0.8% 6a7 29 0.908 1.29 0.84 0.04
herc 6.37 Q.84 70 26 0.896 1.17 1.48 0.19
ilm 5.81 0.51 b6l 28  0.%09% .26 =1.05 0.13
ru .05 0.91 606 29 0.909 1.33 0 o
sill 6.05 0.91 666 2% 0.908 1.33 Q0 Q
cor 6.05 0.91 664 29 0.909 1.33 0 0
H20 6.05 0.91 666 29 0.909 1.33 0 ]
T = 666°C, sd = 29,
P = 6.0 kbars, sd = 0.9, cor = 0.380%, sigfit = 1.33
LR R AR S AR R R R R R R ]
Sample AJM-WL2B
Na-phlogopite and hercynite delered
an independent set of reactions has been calculated
Activities and their uncertainties
Py gr alm an phi ann
a 0.8372 0.00237 0.1%2 0.885 0.109 £.0185
sd(a)/a 0.39952 0.67601 0.16129 (.05000 0.26867 0.48677
east mst fst sp ilm
a 0.0537 0.0110 0.209 0.306 0.9867
sd{a)/a 0.354i8 0.548%1 0.20000 0.14484 0.05000
ru s5ill cor H20
a 1.00 1.400 1.00 1.00
sdial/a Q 0 0

Independent set

1) 75an + omst
21 75an + &fst
37 dalm + 3mst
4y 20gr + dalm
5)  1l3gr + 8alm
6)

7)  Sphl + 6ilm

3an + 3phl + 3sp

of reactions

= 8py + 25gr + %6sill + 12H2Q

= 25gr + Balm + 96sill + 12HZ0O

+ 20cor = 3fst + 12sp + 12sil1l

+ 3mst + 48sil: = 60an + 3fst + 12zp
+ 2fst + 32ru = 3%an + 3Z2ilm + 4E20

2py + gr + 3east

+ 6=zill

3py + 2ann + 3east + éru



Calculaticns for the independent set

{for =(H420) = 1.0}

P(T) sd (P} a sd{a)
1 6.1 1,19 §4.62 18.93
2 6.3 1,13 170.41 16,93
3 5.4 1.66 =2.58 6.12
4 5.8 0.90 560.34 13.88
5 5.6 0.72 647.19 8.57
6 4.8 2.24 -12.92 10.47
7 10.86 £.30 134.62 10.63

Average PT (for ={(H20) = 1.0)

Single end-member diagnostic informat

avP, avT, sd's, cor,
a 1In a is suspect 1f any are v differ
&* are 1ln a residuals normalised to 1
large absolute values, say >2.5, poin

of reactions

o] c
.B85099 -110.347

1 -141.220

1.83347 -112.627 -145.77¢
-0.07908 11.771 1.223
-2.35074 114,824 1314.784%
-2.07745 94,493 B9.078

0.14485 -7.358 =10.844

0.01207 ~3.16€ -15.30646
ion

ent from lsqg values.
I & uncertainties
L To suspect info.

kat are the diagonel elements ¢f the hat matrix

large walues, say >0.47, point te inf
For 85% confidence, fit {= sdi{fit)) <
however a larger value may be OK - lo

avP sd avT sd

lsg 6.3 0.8 662 23 0.

P =di{P} T sd{T)

ey 6.34 0.78 664 24

qr 6.18 .83 655 24

alm 6.70 0.95 676 30

an 6.27 0.77 662 23

rhl 65.23 0.78 260 23

ann 6.05 0.77 654 23

east 6.27 0.76 ol 23
msi £.25 0.76 663 23

fst £.259 0.77 6h2 27

sp 6.41 0.77 Ged 23

ilm 6.31 0.9%1 662 24

i 6.28 0.76 662 23

5111 .28 0.7% 662 23

cor £.28 0.76 662 23

H20 6.28 0.7¢ 662 23

T = 662°C, sd = 23,

P = 6.3 kbars, sd = 5.8, cor = (0.883,

FrEkdkrhk kb tFr bk kb h bbbk bk rhk bk
Sanple AJM-WLZB

Na-phlogopite and hercynites deleted
an independent set of rezctions has b
Activities and their urcertainties

Y qr alm
a 0.0372 0.00237 0.192
sd(al/a 0.39852 0.87601 0.16120

luentizl data.
1.43
ck a2t the diagnostics!

cor it
593 0.98
cor fit ax hea
0.900 0.87 -0.31 0.3
0.403 0.97 0.31- 0.24
0.5934 0.%2 -~0.58 0,41
0.895% 0.88 -0.07 0.01
0.8094 0.93 -0.5%5 0.01
0.894 0.69 1.50 0.0%
0.894 0.96 =0.37 0.0¢
0.88¢6 .94 0.6l 0.06
0.83% 0.98 .01 0.4¢
G.389 0.89 0.8 0.08
0.887 0.98 0.04 0.39
0.893 0.58 0 o
0.8083 0.98 ¥ 0
0.883 0,98 i 0
0.893 0.928 0 0
sigfic = 0.98
*
een calculated
an phl ann
0.885 0.10%9 0.C0188
0.05000 0.26867 0.48877

17.
17.

2.
1

RS EE TS RN

fit are result of doubling the uncertainty on 1ln

In_K sdi{ln_K)

309
401
550

L0BZ
L2472
. 756
.326



east mst fst sp
a 0.0527 0.011% 0.209 0.30¢ 0.
sdfa)/a 0.32418 0.548%1 0.200C00 0.144ed 0.CS
ru 5111 cor H20
a 1.00 1.00 1.50 0.750
sd(a) fa 0 0 o

Independent set

1) 75an + fmst
27 Tbhan + 6fst
3 d4alm + 3mst
47 20gr + 4dalm
3) 1l3gr + Balm
6)  3an + 3phl +
71 Sphl + 6ilm
Calculations for
[for x(CC2) = 0.
P(T) 5
1 5.9
2 6.2
3 5.4
il 5.8
5 5.7
4] 4.8
7 10.86
Average PT (for

Single end-membe

avP, avT, sd's,

of reactions

= {py + 25gr + 96sill + 12Z2HZO

= 25gr + 8alm + 9%96sill + Z2H20O

+ Z0cor = 3fst + 1iZ2sp + 12=ill

+ 3mst + 48s5ill = 60an + 3fst + 1l2sp

+ 2fst + 32Z2ru = 3%an + 32ilm + 4H20
3sp = Zpy + gr + 3east

+ 6sill = 3py + Zann + 3east + éru

the independent set of reactions

25 and x(H2C) = 0.75)
di{P) a sdi{a}l o’

1.19 897.39 13.93 1.8141% -110.
1.13 183.18 16.93 1.79663 ~112.
1.66 -2.58 6.12 -0.07508 1%,
¢.90 560.324 13,89 -2.35074 114.
0.72 651.45 8.57 -2.,08873 94,
2.24 -12.892 10.47 0.14485 =-7.
6.30 134.82 10.63 0.01207 -3.
®x({C0Z2) = 0.25 and = (HZ0) = 0.75}

r diagnostic information

cor,

ilm
567
000

o
179 -141.220
439 -145.778
771 1.223
624 114.786
555 28.078
359 -10.844
166 =-15.326%

& 1ln a is suspect 1f any are v different from lsq values.
e* are 1n a residuals normalised fto ln a uncertainties

large abscliute w
hat are the diag
arge values, za
For 95% confiden
however a larger

avp

1sg .1
P

Y 6.20
gr ©.07
alm 6.56
an 6.13
phl 6.08
anrn 5.85
east 6.13
mst £.10
fst 6.15
sp 6.28
ilm 6.14

alues, say >»2.5, point to suspect in
onal elements of tThe nat matrix

vy >0.47, point to influerntial data.

ce, Lit (= sd(fit)} < 1.49

value may be OK - look at the diagn
sd avT sd (ofa} fit
0.8 042 23 0.890 1.09

sd (P T sd{T} cor fit
.82 644 24 0.897 1.08
0.88 £d0 25 [0.302 1.08
0.95 655 29 0.932 1.03
J.81 f4a2 23 0.892 1.09
0.75 640 22 0.891 i1.02
0.7 633 22 0.8594 0.74
0.78 641 23 0.890 1.07
0.76 643 22 0.883 2.04
0.81 642 27 0.831% 1.4%8
0.75 644 21 §.88¢6 1.00
0.96 642 25 0.884 1.39

fo.

oetigs!

o
.29
0.21
.57
-0.05
.66

1.71
-0.37

0.69

0.02

Q.96
.01

L e T v s e T oo T o T s T e T - O

In K sd{ln K)

hat
.08
.24
.41
01
.01

.00
.06
.45

)
B

.35

a

1

17,
L4201
2.
.082
L242
.T56
.328,

!

[ e U JT -

810

550

fit are result of doubliing the uncertainty on ln a



ru 6.14 0.80 p4?2 23 0.890 1.3 4]
5111 6.14 0.80 G642 23 0.380 1.09 0
cor 6.14 0.80 G642 23 0.8820 1.0¢ 0
H20 6.14 0.80 642 23 0.888 1.0% -0.03
T = 642°C, sd = 23,
P = 6.1 kbars, sd = 0.8, cor 0.890, sigfit = 1.09
FhhkmEkhkrkmEr bk LA A b x bk bk vk bk kb d bk Tk bbbk ok
Sample AJM-WL2B
Nz-phlogopite and hercynite deleted
an independent set of reactions has been calculated
Activities and thelr uncertainties
Y gr zlm an chl
a 0.0372 0.00237 0.192 0.885 0.10¢9
sdia)/a 0.39952 (0.87601 ©£.16120 0.0500C 0.26867
east mst fst sp ilm
a 0.0537 0.0110 0.209 0.306 0.967
sdia)/a 0.35418 0.54891 0.20000 0.14464 0.05000
ru sill cor HZ20
a 1.80 1.00 1.00 0.500
sd(a)/a 8] Q )
Independent set of reacticns
1) 7%an + émst = 8py + 25gr + 96s5i11 + 12HZ0
2y Than + 6fst = 25¢gr + Balm + 965111 + 1ZEZO
3) dalm + 3mst + 20cor = 3fst + 12sp + 12g8ill
4 20gr + 4alm + 3mst + 48sill = 60an + 2fst + 1Z2sp
5) 13gr + Balm + 2fst + 32ru = 3%an + 32ilm + 4H2C
§) 3an + 3phl + 3sp = 2py + gr + 3east
7y Bphl + 6ilm + 6sill = 3pv + Zann + 3east + Gru
Calculations for the independent set of reactions
(for =({C0OZ) = 0.5 and ={H2D) = 0.5)
PIT) sd (P} a sd{a) o] <
1 5.8 1.20 126.06 18.93 1.75562 -109.751
2 6.0 1.14 211.85 16.93 1.73810 -112.%11 -
3 5.4 1.64a -2.58 €.12 -0.07%08 11.771
4 5.8 0.90 560,34 13.8% -2.35074 114.624
5 5.7 0.71 6€&1.01 §.57 -2.10924 G4 .698
G 4.8 z2.24 =12.92 10.47 0.14485 ~7.359
7 10.6 6.30 134.62 10.63 0.41207 -3.166
Average PT (for x{CO0Z} = 0.5 and x{H20) = 0.5}

Single end-member diacgneostic informaticn

avP, avT, sd's, cor,
a ln a is suspect 1f

large absolute value

fit are result of doubling the uncertainty on lnn a

any are v different from lisg values.
e* are 1Iln a residuals normalised teo In a uncertainties

Sy

say >»2.5, point te suspect info.

hat are the diagonal elements of the hat matrix

large wvalues, say >0
For 95% confidence,

AT,
fit

<

polnt to influentizl data.
{= sd{fig})

1.49

0.

0.4

-14%.
145.
1.

114

89,
-10.
-15.

fav]

|l R ]

ann
0185
8677

ln K sdiln_K)

220 17.914
776 17.406
223 2.550
.786 14.082
078 9.243
844 1.7586
366 Z.3286



nowever a large

r value may be

OK - loox at

the diagnocstics!

avp sd avT sd cor £it
1sg .0 0.9 621 24 0,885 1.Z21
P =sd{P; T sdiT) coxr fit e hat
oy 6.05 0.88 623 25 0.892 1.2¢0 -0.26 0.08
-gr 5.97 0.94 620 26 0.8%7 1.21 0.10 0.24
alm .41 1.03 634 30 0.928 1.16 =-0.59 0.41
an = 5.99 0.87 6zl 25 0.887 1.21 -0.02 0.01
phl 5.83 0.80 619 23 0.g86 1.1z -0.7% 0.01
ann 5.73 0.72 6l2 21 G.889 Q.80 1.83 0.04
east 5.98 0.85 620 24 0,888 218 -0.37 £.00
mst 5.96 0.82 622 23 0.878 1.15 0.78 0.06
fst .00 0.87 B2l 29 0.827 1.21 0.0z 0.43
sE 6.15% 0.80 G623 22 0.881 1,11 1.04 0.08
iim 5.95 1.03 620 26 0.880 1.21 =-0.C7 Q.38
ru .00 0.886 621 24  0.H885 1.21 0 o
sill 6.00 0.86 621 24 0.885 1.21 0 ]
cor ©.00 0.8% 621 24 0.885 1.21 0 0
H20 6.50 0.86 622 25 0.871 1.20 =2.10 0.0%8
T = 621°C, sd = 24,
P =6.0 kbars, sd = {.9, cor 0.885, sigfit = 1.21
R R A R R R R R R R R R R R
Sanple AJM-WL2B
Na-phlogopite and hercynite deleted
an independent set of reactions has been calculated
Aetivities and their uncertainties
3% gr alm an phl ann
a 0.0372 0.00237 0.122 0.885 0.109 0.0385
sd{a)/a 0.39952 0.67601 0.16120 Q.05000 0.26867 0.48877
east mst fat sp ilm
a 2.0537 0.0110 0.209 0.308 2.967
sd{a}/a 0.35418 0.548%1 0.20000 0.14464 0.35080
ru sill cor EZ0
a 1.00 1.00 1.08 0.250
sd{al/a . 0 a
Independent set of reactions
1} 7han + émst = 8py + 25gr + 96sill + 1ZH20
2} 7Jban + 6fst = 25gr + Salm + %6s1i11 + 12H2D
3} 4dalm + 3mst + 20cecr = 3fst + 12sp + 12511l
4y  20gr + 4alm + 3mst + 48sill = €0an + 3fst + 12sp
5} 13gr + 8alm + 2fst + 32ru = 3%an + 32ilm + 4H20
6]  3an + 3phl + 3sp = 2py + gr + 3east
7] 5phl + 6&ilm + 6511l = 3py + 2ann + 3east + Eru
Calculations fcr the independent set of reactions
ifor x{C02) = 0.75 and x(H20} = 0.25}
B(T} sd{P} a sd (a) b c
1 5.3 1.20 156.13 18.932 1.66793 ~-109.2%0 -141.220
2 5.6 1.14 242,92 16.93 1.65041 -111.551 -145.776



3 5.
4 5.
5 5.
) 4.
7 10.

Average PT

4 1.66 -2
8 0.90 ©5&0.
9 0.72 ETL.
8 2.24 -12.
g .30 134.

{for =x{CQZ2) =

.58
34
03
92
62

0.7

6.12 -0
i3.89 -2
B.T -2
10.47 6]
10.83 0]

5 and x(HZO

Single end-member diagrostic informaticn

avbP, avT, s

e* are 1ln a

large absolute wvalues,

d's, cor,

L07908 12,771
.35074  114.024
.13847 94.851
.1448% -7.35%
LGLlZ207 -3.1l586
1= 0.25)

114.
BS.

—_1mn
"

-:5.

L223
786
078
.B44
366

[

[l o T (N ]

.550
.082
. 245
.756
.326

fit are result of deoubiing The uncertairty cn ln a
a ln a is suspect if any are v different frem lsg values.
residuals normalised fo ln a uncartainties

say >2.5,

hat are the diagonal slements of the hat matrix
peint To influential data.

large value
For 95% con

5, say >C
fidencs,

.47,
fit

(= sd(Zit))

< 1.

49

point to suspect info.

however a larger value may be 0K -~ look at the diagnostics!

lsg

oy
qr
alm
an
phl
ann
east
mst
Izt
sp
1im
ru
5111
cor
HZQ

=

582°¢C,
5.7 kka

to

avPp sd
5.7 1.0
P sd(P}
5.7 1,01
5.77 1.08
6.14 1.1%
5.73 0.99
5.65 0,90
5.42 0.68
5.72 G.97
5.68 0.93
5.73 .99
5.80 0.93
5.62 1.17
5.73 0.98
5.73 0.98
5.73 0.98
5.75 0.387
sd = 27,
rs, sd = 1.0,

awvT
582

T
283
583
594
582
579
572
581
583
582
584
580
582
582
582
584

cCr

sd cor
27 0.873

Sd(T)
28
28
33
27
25
13
26
25
31
25
28
27

-
!

27
28

Lo T e B o e I s T i S o Y e O o J e S e T o S o R e

0D.873, si

FThA bk Fhkhkhdkhkhi kb hkr kbt hkd s hrr Tk ndk b hhk bbbk

Sample AIJM-WLZ2R

Na-phlogopi

.
=
ce,

fit
1.46

cor

.581
.886
.321
LB75
.874
L8377
.873
.8686
.817
.B69
.870
.873
.873
.873
.838

gfit

hercynite and water deleted

o R b b b O o e e

an independent set of reactions has heen calculated
Activities and thelr uncertazinties

o

sd{al/a

sdial/a

Py
Q.0372
0.39952

cast
0.0537
0.35418

0.00
0.67

gr
237

601

mst

0.0Z10
0.54891

alm an
2.192 0.885
0.16120 0.05000
fst 3p
0.209 0.3086
J3.20000 0.,14464

fit
.Aa 0 =0
L4 -0.
.42 -0
.46 0
.34 -1
.95 2
A5 =3
.39 O
.de G
.36 1
.4 =0
.46
.48
.44
A5 =0,
1.48
phl
0.105
0.268a7
ilm
G.967
0.CR000

a¥

13

-~

Lol

o

.C3
.03
.38
.37
.85 -
.02
.2
.19

O

ol B ]

Loun B - I o v - o - Y i I Y o e

0.

[a] A
oz

hat
.08
.24
.44
.01
.01
.04
.00
.05
.38
.07
.36

o]

.15

ann
0185
8677



ru 5111 cor
a 1.00 1.00 1.00¢
sd(a)/a 0 0 C

Independent set of reactions

1y dpy + 3fst = 4alm + 3mst

2} dalm + 3mst + 20cor = 3fst + 12sp + 12sill

3) Ephl + 4sp + 4sill = 3py + Geast

4) 20¢gr + 4dalm + 2mst + 48sill = 60an + 3fst = 1Zsp

5} EZmst + 20ilm + 12s1ill1 = 4py + 5fst + 8sp + 20ru

€} 4gr + 7alm + 3east + 12ru = Zpy + 1l2an + 3ann + 12ilm

Calculaticns for the independent set of reactions

P{T) sd {P} a sd{a] b c In K sdiln
1 16.6 1€.5¢6 42.89 5.64 -0.0087¢ -1.130 -2.278 2
2 5.4 1.66 -2.58 6.1z -0.07308 11.771 1.223 Z.
3 1.9 9,13 23,73 17.41 0.04480 -2.807 -3,697 Z2.591
4 5.8 0.90 Se0.34 13.89 -2.35074 114.624 114.786 14.3
5 3.6 5.8 -38.323 9.63 0.12198 -4.97¢6 -7.242 3
& 4.6 0.98 244.66 11.17 -0.63374 29,361 24.08% 3
Average PT

Single end-member diagnestic informaticn

avP, avT, sd's, cor, £it are result of deoubling the uncertainty on 1n a
a ln a is suspect if any are v different from lsqg values.

e* are ln a residuals normalised to ln a uncertainties

targe absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of tThe hat matrix

large walues, say >0.43, point to infiuential data.

For 85% confidence, fit (= sd{fit))] < 1.5%4

however a larger wvalue may ke OK - look zt the diagnostics!

avF sd avT sd cor fit
lsqg 7.2 1.1 795 92 0,797 D.68

P osd(P) T sd(T) cor fit a* nat
oY 7,28 1.10 799 2 0.769 d.ee =0.37 0.05
gr o.96 1.10 8-3 94 0.682 0.45 0.%1 0.35
alm 7.51 1.23 802 93 0.731 0.63 -0.41 0.30
an T.16 1.08 747 g2 0.757 g.66 =0.20 0.02
phl 7.26 1.15 304 105 0.801 0.68 0.12 ©.15
ann 6.78 1.41 749 138 0.872 0.65 0.2%9 0.55
east T.16 1.08 794 92 0.768 0.e65 =-0.37 O&.480
mst 7.16 1.11 792 95 (0.782 .68 0.11 ©.07
fst 7.18 1.08 T34 83 0.771 0.68 -0.04 0.8
3D 7.18 i.0 785 3% 0.745 0.65 J.40 0,14
ilm 7.52 1.3 309 9 0.778 0.65 0.32 0.29
b H T.1% 1.0 745 52 0.787 0.68 J 0
5111 7,19 1.08 795 92 0.787 0.68 Q G
cor 7.1% 1.08 745 82 0.787 0.68 0 O

T = 745°%C, =d = 32,
= 7.2 kbars, sd = 1.1, cor = 0.767, sigfit = 0.68

vl
I

FhAdh kA hrhhk kb wk ko k bk ke ok ok ko ke ok



Sample MP-WLS8A

THERMOCALC vZ.5, © Roger Powell and Tim Holland running at 10.44 on Thu 25
Mar,199% (thermodynamic dataget produced at 15.57 on Fri 26 Sep,1997)

an independent set of reactions has been calculated

Activities and their uncertainties

alm BPY gr phl ann east an
a 0.266 0.0261 0.0008490 0.118 0.0170 0.0680 0.610
sd(a)/a 0.15000 0.44535 0.73818 0.25859 0.4%667 0.32788 0.05000
q gill ilm ru H20
a 1.00 1.60 0.940 1.00 1.00
sd(a)/a 0 0 0.05000 0

Independent set of reactions

1y py + 2gr + 3east + 6g = 3phl + 6an

2) 4gr + 3phl + 12sill = py + 3east + 12an

3y 2phl + ann + 4s5ill alm + 3east + 4qg

4) 4alm + 3phl + 12ru py + 3east + 12g + 12ilm

i

it

Calculations for the independent gset of reactions
(for =(H20) = 1.0)
P{T) sd(P) a sd(a) b o] In X sd(ln R)

1 6.5 1.67 28.87 10.50 -0.25084 10.787 16.499 2.009
2 6.1 1.25 137.88 16-73 -0.44502 21.015 17.097 3.293
3 1.9 29.00 =27.00 10.48 0.04240 -0.474 --1.040 1.226
4 5.3 2.24 25.77 10.48 =0.06152 6.924 ~-0.747 1.577
Average PT (for x{H20) = 1.0)

Single end-member diagnostic information

avp, avTl, sd's, cor, fit are result of doubling the uncertainty on ln a :
a ln a is suspect if any are v different from lsqg values.

e* are ln a residugals neormalised to ln a uncertainties :

large absolute values, say >2.5%, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.36, point to influential data.

For 95% confidence, fit (= sd(fit))} <« 1.73

however a larger wvalue may be OK - lock at the diagnostics!

avp sd avT sd Qor fit
1sg 6.3 1.0 645 88 0.738 (.42

P sd(P) T sd(T} cor fit e* hat
alm 6.50 1.14 645 88 0.671 0.33 -0.28 0.28
pY 6.16 1.26 628 119 0.835 0.40 0.13 0.32
gr 6.21 1.05 658 33 0.613 0.27 0.41 0.48



Sample AJM~WL3

THERMOCALC v2.5, ® Roger Powell and Tim Holland running at 12.15 on Tue 23
Mar,19%9 (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997).

an independent set of reactions has been calculated

Activities and their uncertainties

Py gr alm phl ann east naph
a 0.00439 0.000400 0.381 0.0339 0.0525 0.0365 0.000859
sd(a)/a 0.62940 0.77226 0.15000 ©0.39930 0.35224 0.3%9274 11.64144

an ab ilm gill o] ru H20
a 0.364 0.679 1.00 1.00 1.00 1.Q0 1.00
sd{a)/a 0.12076 0.05000 0 ¢ 0 0

Independent set of reactions

1) 4gr + 3phl + 12sill = py + 3east + lZan

2) py + 2gr + 3east + 6g = 3phl + 6an

3} naph + 6an = py + 2gr + ab + 3sill + H20

4y 2Zpy + 4gr + 3ann + 12sill = 3alm + 3east + l2Zan
5} py + 2alm + 3east + 6ru = 3phl + 6ilm + 6sill

Calculations for the independent set of reactions
{for x(H20)} = 1.0}
P{T) sd(P) a sd{a) b C In K sd(ln_K)}

1 7.1 1.43 137.88 10.73 -0.44502 21,015 14.006 3.855
2 7.6 1.83 28.87 10.50 -0.25084 10.787 14.823 2.476
3 9.7 7.5 24.61 1.48 0.16677 =11.273 -8.366 11.783
4 8.0 1.54 =23.27 11.14 -0.37449  20.152 26.087 3.992
5 7.3 4.50 -27.19 10.45 -0.05309 3.742 7.145 1.819
Average PT (for x(H20) = 1.0)

Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a ln a is suspect if any are v different from lsg values.

e* are 1ln a residuals normalised to 1n a uncertainties :

large absoiute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix s

large values, say >0.36, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.61

however a larger value may be OK - look at the diagnosticsi

avp sd av?r sd cor fix
1lsq 7.0 1.0 655 97 0.802 O0.60

P sd{P) T sd{T) cor fit e*  hat

pyY  6.67 1.32 612 139 ©¢.8%8 0.55 0.28 0.48

gr 7.07 0.97 684 103 0.761 0.3% 0.73 0.30

alm 7.5¢ 1.20 659 97 0.686 0.47 -0.48 0.73
phl 6.98 1.03 647 105 0.829 0.59 ~0.15 0.1l
ann 6.89 1.14 637 118 0.862 0.58 0.16 0.1%



east 7.04 0.98 654 98 0.809 0.60 -0.03
naph 7.04 0.97 654 87 0.803 0.59 -0.26
an 7.06 0.96 667 160 0.784 0.52 -0.34
ab 7.05 0.96 655 97 0.802 0.60 0.00
ilm 7.05 0.96 655 97 0.802 0.60 0
sill 7.05 0.96 655 97 (.802 Q.60 0
q 7.05 0.96 655 97 0.802 0.60 0
ru 7.05 0.96 655 97 0.802 0.60 Q
H20. 7.05 0.96 655 97 0.802 0.60 0
T = 655°C, sd = %7,
P = 7.0 kbars, sd = 1.0, cor = 0.802, sigfit = 0.60
Ak kR kRt ki kA hkhhhidd
Sample ATM-WL3
Activities and their uncertainties
PY gr alm phl ann
a 0.00439 0.0004090 0.381 0.033% 0.0525
sd(a)/a 0.62940 0.77226 0.15000 0.399%30 0.35224
an ab ilm 8ill g
a 0.366 0.679 1.60 1.90 1.00
sd{a)/a 0.12076 0.05000 0 t] G
Independent set of reactions
1) 4gr + 3phl + 12sill = py + 3east + 12an
2} py + 2gr + 3east + 6gq = 3phl + éan
3y naph + 6an = py + 2qgr + ab + 3g8ill + H20
4) 2py + 4gr + 3ann + 12gill = 3alm + 3east + 12an
5} py + 2alm + 3east + 6ru = 3phl + 6iim + 6sill
Calculations for the independent set of reactions
{for x(C0O2) = 0.75 and =x{(H20) = 0.25)
P{T) sd(P) a sd(a) b c
1 7.1 1.43 137.88 10.73 =0.445902 21.015
2 7.6 1.93 28.87 10.5¢ =0.25084 10.787
3 9.1 7.65 30.57 1.48 9.15152 -11.183
4 8.0 1.54 =23.27 11.14 -0.37449 20.152
5 7.3 4.50 =27.19 i0.45 -0.05909 3.742

Average PT (for x(C02) = 0.75 and x(H20) = 0.25)

Single end-member diagnostic information

0.03
0.00
0.07
0.00

oo oo

aast
0.0365
0.39274

ra
1.00
0

In K
14.006
14.823
-8.366
26.087

7.145

naph
0.000859
11.64144

H20
0.250

sd{1ln_K)
3.855
2.476
11.783
3.992
1.819

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a ln a is suspect if any are v different from lsg values.

e* are 1ln a residuals normalised to In & uncertaint

ies

large abscolute values, say >2.5, point to suspect info.

hat are the diagcenal elements of the hat matrix :
large values, say >0.36, point to influential data.
For 95% confidence, fit (= sd{fit}) < 1.61

however a larger value may be OK - look at the diagnosticsli



avPp gd avT sd cor fit
1sg 7.0 1.0 654 96 (0.8B02 0.59

P sd(P) T sd4(T) cor fit ek hat

BY 6.66 1.31 611 139 0.898 0.54 0.28 0.48
gr 7.07 0.96 683 103 0.761 0.38 0.73 0.30
alm  7.50 1.20 659 97 0.686 0.46 -0.48 .73
phl.  6.97 1.03 646 105 0.828 0.58 -0.15 0.11
ann 6.88 1.14 636 118 0.861 0.57 0.16 0.19

east 7.04 0.98 654 98 0.809 0.59 -0.03 0.03
naph 7.04 0.96 654 97 0.803 0.58 -0.17 0.00
an 7.06 0.96 667 9% {0.784 0.51 -0.34 90.07
ab 7.04 0.96 654 96 0.802 0.59 0.00 0.00
ilm 7.04 0.96 654 96 0.802 0.59 0 0
aill 7.04 0.96 654 96 0.802 0.59 4] 0
q 7.04 0.96 654 56 0.802 0.59 0 0
ru 7.04 0.96 654 96 0.802 0.59 0 0
H20 7.04 0.96 654 96 0.802 0.59 0.00 0.00
T = §54°C, sd = 96, _
P = 7.0 kbars, sd = 1.0, cor = 0.802, sigfit = 0.59

kEkkrkkEhkrhkthh kiR krhhkThhxhretrek

Sample AJM-WL3

Activities and their uncertainties

by gr alm phl ann - east naph
a 0,00439 0.000400 0.381 0.0339 0.0525 0.0365 0.000859
sd(a)/a 0.62940 0.77226 0.15000 0.39930 0.35224 0.3%274 11.64144
an ab ilm 8iil q ru
a 0.366 0.679 1.00 1.00 1.00 1.00
sd{a)/a 0.1207¢ 0.05000 0 0 0 0

Independent set of reactions

1) 4gr + 3phl + 12sill = py + 3east + 1l2an

2) py + 2gr + 3east + 6g = 3phl + 6an

3) 2py + 4gr + 3ann + 12sill = 3alm + 3east + l1l2an
4) py + 2alm + 3east + §ru = 3phl + 6ilm + 63ill

Calculations for the independent set of reactions

P(T)} sd(P) a sd(a) b ¢ 1n K sd{ln_K)

1 7.1 1.43 137.88 10.73 -0.44502 21.015 14.006 3.855
2 7.6 1.93 28.87 10.50 =-0.25084 10.787 14.823 2.476
3. 8.0 1.54 -23.27 11.14 =-0.37449 20.152 26.087 3.992
4 7.3 4.50 -27.19 10.45 -0.05909 3.742 7.145 1.819

Average PT
Single end-member diagnostic information

avpP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a 1n a is suspect if any are v different from lsg values.



e* are ln a residuals normalised to 1n a uncertainties :
large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large wvalues, say >0.36, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.73

however a larger value may be CK - look at the diagnostics!

avp sd avT sd cor fit
1lsqgq 7.0 1.0 653 96 0.802 0.71

P sd(P) T sd{T) cor fit ar hat

by 6.65 1.31 610 139 0.898 0.64 0.29 0.48
gr 7.06 0.96 682 103 0.761 0.45 0.72 0.30
alm 7.49 1.290 658 87 0.686 0.55 -~0.48 0.73
phl 6.96 1.03 645 105 0.829 ¢.70 ~0.16 ¢.11
ann 6.87 1.14 634 118 0.862 0.69 0.17 ¢©.19
east 7.03 0.98 652 98 0.809 8.71 -0.03 06.03
an 7.05 ¢.96 665 9% 0.784 0.62 -~0.34 0.07
ilm  7.04 0.96 653 96 0.802 0.71 0 0
gill 7.04 0.96 653 96 0.802 0.71 0 0
q 7.04 0.96 653 96 0.802 0.71 0 0

ru 7.04 0.96 653 96 0.802 .71 0 0

+3

= 653°C, s8d = 98§,
7.0 kbars, sd = 1.0, cor = 0.802, sigfit = 0.71

o
"




Sample AJM-LBI1

THERMOCALC v2.5, (<) Roger Powell and Tim Holland running at 13.35 on Tue 23
Mar,1999. (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

an independent set of reactions has been calculated

Activities and their uncertainties

pY gr alm phl ann east naph
a 0.00150 4.00e-3 0.511 0.00855 G.0782 0.0208 0.000279
sd{a)/a 0.70574 0.83949 0.15000 0.49419 0.29487 0.43947 35.84229
an ab san g sill ru ilm
a 0.210 0.772 0.840 1.00 1.00 1.00 1.00
gd(a)/a 0.18703 0.05000 0.05000 0 0 0 0
B20C
a 1.00

gd(a)/a

Independent set of reactions

1) py + 2gr + 3east + 6g = 3phl + 6an

2) 4gr + 3phl + 12sill = py + 3east + l2an

3y 7phl + 12an = 5py + 4gr + 3east + 4san + 4H20

4y Znaph + 3an + 3g = 2py *+ gr + 2ab + 2H20

5) 2ann + 3an + 3g = gr + 2aim + 2san + 2H20

6y 3phl + 12an + 12ilm = py + 4qr + 4alm + 3east + 12ru -*

Calculations for the independent set of reactions

(for x(H20) = 1.0}

P(T)  8d(P) a sd(a} b c in_K sd(ln_K)
7.7 2.139 28.87 10.50 =0.25084 16.787 14,738 2.918
5.8 1.65 137.88 10.73 -0.44502 21.015 17,967 4.555

10.0 2.14 288.58 11.28 0.20752 -22.758 -33.29%8 6.520

15.1 78.32 132.61 1.75 -0.01439 -6.645 -2.604 71.706
9.0 1.3%9 51.29 2.53 0.02536 -6.561 -2.046 1.211
7.1 1.23 -83.51 10.76 0.56321 -28.498 -28.328 4,594

G o= W b

Average PT {(for x(H20)} = 1.0)

Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a 3
a In a is suspect if any are v different from lsg values.

e* are 1ln a residuals normalised to 1n a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say »>0.40, point to infiuential data.

For 95% confidence, fit (= sd(fit)) <« 1.54

however a larger value may be OK - look at the diagnosticsl!



T =
P_

1sqg

RY
gr
alm

phl

ann
cast
naph
an
ab
san
g
sill
ru
ilm
B20

avp
9.0

P
9.02
8.96
8.79
8.85
8.87
9.06
8.95
8.9¢6
B.95
8.95
8.95
8.95
8.95
8.95
8.95

sd
1.0

sd(P)
1.18
1.05
1.42
1.05
1.06
1.05
1.02
1.04
1.02
1.03
1.02
1.02
1.02
1.02
1.02

787°C, s8d = 61,
9.0 kbars, sd = 1.0, cox

avT
787

T
793
787
784
783
777
796
787
787
187
787
787
787
187
787
787

sd
61 0.

sd(T)
76
61
63
63
71
63
61
61
61
62
61
61
61
61
51

cor
762 0

cor
0.829
0.744
0.714
0.775
0.766
0.776
0.762
0.750
0.762
0.767
0.762
0.762
0.762
0.762
0.762

fit
.33

0.762, sigfit =

Fhhkkkhkhkdh kT rkA Ak rhkrhkrrkkrkrhkrhkhhhhkokrdrdhs

Sample AJM-LB1

Activities and their uncertainties

Py
a

sd(a)/a

a

sd(a)/a

a

sd(a)/a

0.00150
0.70574

alm

an

0.210

0.18703

H20

0.750C

4‘
0'

0.

phl
00e-5
83949

ab
0.772
05000

Independent set of reactions
py + 2g9r + 3east + 6g = 3phl + 6an

= py + 3least + 1l2an
5py + 4gr + 3east + 4san + 4H20
2naph + 3an + 3gq = 2py + gr + 2ab + 2H20
2ann + 3an + 3g = gr + 2aim + 2san + 2H20
= py + 4gr + 4alm + 3east + 1lZru

1)
2)

3).

4)
5)
6)

4gr + 3phl + 12=ill
7phl + 12an

3phl + 12an + 12ilm

1.

arnin
0.511 0.00
0.15000 0.49
s4an
0.840
0.05000

eas
855
419

d
]

0

fit a*
0.32 -0.10
0.33 -0.05
0.32 6.12
0.30 -0.23
0.30 -=0.24
0.23 0.39
0.33 -0.06
0.33 c.03
0.33 0.00
0.33 0.02
0.33 0
0.33 0
0.33 0
G.33 0
0.33 0

0.33
t naph

0.0782
0.29487
sill
1.0¢

0

Calculations for the independent set of reactions

(for x(C02) = 0.25 and x(H20)

= 0.75

)

hat
0.38
0.11
G.77
0.06
0.36
0.07
¢.00
¢.05
0.00
0.02

o O O OO

6.0208 0.000279
0.43947 35.8422%

ra
1.00

ilm
1.00
0



P(T) sd(P) a sd(a) b c
1 7.7 2.19 28.87 10.50 -0.25084 10.787
2 5.8 1.65 137.88 10.73 -0.44502 21.015
3 9.8 2.14 292.84 11.28 0.19524 ~22.695
4 14.7 78.69 134.74 1.75 =0.02053 -6.614
5 8.5 1.40 53.42 2.53 0.01922 -6.529
6 7.1 1.23 -83.51 10.76 0.56321 -28.498

average PT (for x(H20) = 1.0)

Single end-member diagnostic information

In K
14.738
17.967

-33.298
-2.604
~2.046

-28.328

sd(1ln_K)
2,918
4.555
6.520
71.706
1.212
4.594

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1ln a :

a In a is suspect if any are v different from lsq valunes.

e* are 1ln a residuals normalised to 1ln a uncertainties :
large absolute values, say »>2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd(fit)}) < 1.54

however a larger value may be OK - look at the diagnosticsl!

avp sd avT ‘sd cor fit
lsqg 8.6 0.9 751 54 ¢.722 0.30
P sd(P) T sd(m) cor fit a* hat
Py 8.61 1.05 748 66 0.793 0.29 0.06
gr 8.67 .95 751 54 0.700 0.29 =-0.14
alm 8.52 1.32 749 56 0.686 0.29 0.09
phl 8.58 0.94 746 56 0.735 .24 -0.30.
ann 8.63 0.95 749 63 0.722 0.29 -0.04
east 8.72 0.95 757 56 0.737 0.22 0.34
naph B.64 0.92 751 54 0.722 0.29 -0.06
an B.66 0.94 751 54 0.707 0.29 0.09
ab B.64 8.92 751 54 0.722 0.30 0.00
san g8.64 0.93 751 55 Q.726 0.30 =0.00
q 8.64 06.92 751 54 0.722 0.30
siil 8.64 0.92 751 54 0.722 0.30
U 8.64 0.92 751 54 0,722 0.30
ilm 8.64 0.92 751 54 0,722 0.30
H20 8.64 0.92 751 54 (G.722 0.30 =0.00

T = 751°C, sd = 54,
P = 8.6 kbars, sd = 0.9, cor = 0.722, sigfit = 0.30

[E R FE LT ERE T LR L EFEFEEEIELFE LR LR E R L E LR L E L
Sample AJM-1B1
Activities and their uncertainties

Py gr alm phl ann
a 0.00150 4.00e-5 0.511 0.00855 0.0782
sd(a)/a 0.70574 0.83%49 0.15000 0.49419 0.29487

east

naph

0.0208 0.000279
0.43947 35.84229



an ab san q sill

a 0.210 0.772 0.840 1.00 1.00

sd(a)/a 0.18703 0.05000 0.05000 0 0
HZ0

a 0.500

sd{a)/a

Independent set of reactions

1)
2}
3)
4)
3)
6)

py + 2gr + 3east + 6g = 3phl + 6an

4gr + 3phil + 12sill = py + 3east + l1lZan

7phl + 12an = Spy + 4qr + 3east + 4san + 4H20

2naph + 3an + 3g = Zpy + gr + 2Zab + ZHZ0

2ann + 3an + 3gq = gr + 2alm + 2san + 2H20

3phl + 12an + 12ilm = py + 49r + 4alm + 3east + 12r

Calculations for the independent set of reactions
(for x(C0O2} = 0.5 and x(H20) = 0.5)

o N b L R

P(T) sd(P) a sd{a) b c
7.7 2.19 28.87 10.50 -0.25084 10.787
5.8 1.65 137.88 16.73 -0.44502 21.015
9.5 2.16 302.39 11.28 0.17573 =22.553

14.3  79.55 139.51 1.75 -0.03029 -6.543
8.0 1.42  58.20 2.53  0.00946 -6.458
7.1 1.23 -83.51 10.76 0.56321 -28.498

Average PT {(for x(C02) = 0.5 and x{H20)} = 0.5)

single end-member diagnostic information

1

ru ilm
1.00 1.00
0 0

In K sd(ln_K)
14.738 2.918
17.967 4.555

-33.298 6.521
-2.604 71.706
~2.046 1.213

-~28.328 4.594

avpP, avT, sd's, cor, fit are result of doubling the uncertainty on 1In a :
a 1n a is suspect if any are v different from lsg values.
e* are 1ln a residuals normalised to ln a uncertainties
large absclute values, say >2.5, peint to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.54

however a larger value may be OK - look at the diagnostics!

ave sd avT sd cor fit
isq 8.3 0.9 714 48 0.691 0.34

P sd(P) T ad(T) cor fit
pY g.22 0.95 704 58 0.764 0.32 0.
gr 8.39 0.87 713 48 0.668 0.32 -0.
alm 8.27 1.24 712 50 0.668 0.34 0.
phl 8.27 ¢.87 708 49 0.705 0.26 -0.
ann 8.38 ¢.87 719 56 0.687 0.33 0.

ek
23
24
06
38
16

hat
0.35
0.11
0.77
0.05
0.37



T

P_

east 8.40 0.87 718 43 0.706 0.30 0.28 0.06

naph 8.34 0.85 714 48 0.6%91 0.34 =0.06 0.00
an 8.38 0.87 713 48 0.675 0.33 0.16 0.05
ab 8.34 0.85 714 48 0.691 0.34 0.00 0.00

san 8§.35 0.86 714 48 0.695 0.34 =0.02 0.02
q B.34 0.85 714 48 0.691 0.34 0 0

sill 8.34 0.85 714 48 0.691 0.34 0 0

T 8.34 0.85 714 48 0.691 0.34 0 0
ilm 8.34 0.85 714 48 0.691 0.34 0 0
H2C 8.34 0.85 714 48 (0.693 0.34 -0.01 0.01%

714°C, sd = 48,
8.3 kbars, sd = 0.9, cor = 0.691, sigfit = 0.34

tE R X EE RSS2 RS RS R R LSRR ELEL SRR LSS L]

Sample AJM-LB1

Activities and their uncertainties

Py gr - &lm phl ann cast
a 0.60150 4.00e-5 0.511 0.00858  0.0782 0.0208
sd(a)/a 0.70574 0.83949% 0.15000 0.4941S 0.29487 0.43947
an ab san q sill ru
a 0.210 0.772 0.840 1.60 1.00 1.00
sd(a)/a 0.18703 0.05000 0.05000 0 0 0
H2Z0
a 0.259
sd{a)/a

independent set of reactions

1}
2)
3)
1)
5)
&)

py + 2gr + 3east + 6g = 3phl + 6an

4gr + 3phl + 12s8ill = py + 3east + l12an

7phl + 12an = 5py + 4gr + 3east + 4san + 4H20

2naph + 3an + 3g = 2py + gr + 2ab + 2H20

2ann + 3an + 3q = gy + Zalm + 2san + 2H20

3phl + 12an + 12iim = py + 4gr + 4alm + 3east + 12ru

Calculations for the independent set of reactions
{(for x(C02) = 0.75 and x(E20) = 0.25)

oh o R L

P(T)} sd(P) a sd(a) b c in K
7.7 2.19 28.87 10.50 -0.25084 10.787 14.738

5.8 1.65 137.88 10.73 -0.44502 21.015 17.967
8.9 2.17 312.42 11.28 0,14650 -22.399 -33.298
13.3 80.49 144.53 1.75 -0.04490 -6.466 -2.604
6.9 1.44 63.21 2.53 =0.00515 ~-6.381 -2.046
7.1 1.23 -83.51 10.76 0.56321 -28.498 -28.328

Average PT (for x(C02) = 0.75 and x(H20) = 0.25)

naph
G.000279
35.84229

ilm
1.00
0

sd(ln_K)
2.918
4.555
6.524
71.706
1.218
4.594



Single end-member diagnostic information

avP, avl, sd's, cor, fit are result of doubkling the uncertainty on ln a :
a ln a is suspect if any are v different from lsq values.

e* are ln a residuals normalised to 1ln a uncertainties

large absolute values, say »2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influential data.

For 953% confidence, fit (= sd(fit)} < 1.54

however a larger value may be OK - lock at the diagnostics!

avp sd avT sd cor fit
1sg 7.9 0.8 651 40 0.650 0.57

P sd(P) T sd(T) coT fit ax hat
py 7.62 0.83 632 48 0.723 0.47 0.56 0.33
gr 7.593 0.78 650 40 0.624 0.53 -0.45 0.11
alm 7.83 1.13 650 42 0.642 0.57 0.02 0.77
phl 7.76 0.77 644 41 0.665 0.48 -0.53 0.085
ann 7.94 0.77 667 47 0.540 0.48 0.54 0.36
east 7.88 0.77 653 41 0.664 0.56 0.18 0.05
naph 7.85 0.76 651 40 0.650 0.57 =0.05 0.09
an 7.91 0.77 650 40 0.632 .54 0.30 0.05
ab 7.85 0.76 651 40 0.650 0.57 0.00 0.00
san 7.86 0.76 652 41 0.653 6.57 =0.06 0.02
q 7.85 0.76 651 40 0.650 0.57 ¢ 0
gill 7.85 0.786 651 40 0.650 0.57 0 0
ru 7.85 0.76 651 40 0.650 06.57 0 0
ilm 7.85 0.76 651 40 0.650 0.57 0 0
H20 7.86 0.76 652 41 0.853 0.57 -0.06 0.02
T = 651°C, s8d = 40,
P = 7.9 kbarg, sd = 0.8, cor = 0.650, sigfit = 0.57

(AR R AL A AL RS S R ETE A AL L LS SRS SR

Sample AJM-LB1

Activities and their uncertainties

pY gr alm phl ann east naph
a 0.00150 4.00e~5 0.511 0.00855 tc.0782 0.0208 0.000279
sd(a)/a 0.70574 0.83949 0.15000 0.45%419 0.29487 0.43947 35.84229
an ab san q sill ru ilm
a ' 0.210 0.772 0.840 1.00 1.00 1.900 1.00
sd(a)/a 0.18703 0.05000 0.05000 0 0 o 0
H20
a 0.100

sd(a)/a



Independent set of reactions
py + 2gr + 3east + 6g = 3phl + 6an

4gr + 3phl + 12s8ill = py + 3east + l2Zan
= 5py + 4gr + lJeast + 4san + 4H20
2naph + 3an + 3q = 2py + gr + Zab + ZH2Z0
2gr + alm + san + 3sill + H20
3phl + 1Zan + 12ilm = py + 4gr + 4alm + 3east + 12ru

1}
2)
3)
4)
5)
6)

7phl

+ l2an

ann + fan =

Calculations for the independent set of reactions
(for x(C02) =
P(T)

3 o W o

Average PT

7.7
‘8

1

~ h = -1 WA

-8
.5
.0
.1

0.9 and
sd(B)
2.19
1.65
2.18
80.93
1.35
1.23

% (H20)

a
28.87
137.88
316.65
146.64
-9.03
-83.51

0.1)
sd(a)
10.50
10.73
11.28

1.75

1.74
10.76

b
-0.25084
-0.44502

0.1135¢
~0.06137
06.16316
0.56321

(for x(C02) = 0.9 and x{H20) = 0.1

Single end-member diagnostic information

10.787
21.015
~-22.330
-6.432
-11.124
-28.498

)

1n_K
14.738
17.967
~33.298
-2.604
-9.199
~-28.328

sd{1ln_K}
2.918
4.555
6.530
71.706
2.049
4.594

avP, avT, sd's, cor, fit are result of doubling the uncertainty on in a :
a 1n a is suspect if any are v different from lag values.
e* are ln a residuals normalised to 1ln a uncertainties :
large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.40, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.54
however a larger value may be OK - look at the diagnosticsli

1sq

pY
gr
alm
phl
ann
east
naph
an
ab
san

sill
ru
ilm

avp
7.2

p
6.90
7.38
7.28
7.14
7.38
7.26
7.25
7.34
7.25
7.26
7.25
7.25
7.25
7.25

sd
0.7

sd({P)
0.72
.68
l1.01
0.67
0.67
0.68
0.67
0.68
0.67
0.67
0.87
0.67
0.67
0.67

avT
570

T
543
569
571
562
597
571
570
569
570
572
570
570
570
570

sd

34 0.

sd(T)
40
33
35
34
39
35
34
33
34
34
34
34
34
34

cor fit
606 1.01

cor
0.681
0.576
0.609
0.623
0.592
0.5619
0.606
0.585
0.608
0.609
0.606
0.606
0.606
0.606

fit
0.806
0.93
1.01
0.90
0.78
1.01
1.01
0.96
1.01
1.01
1.01
1.01
1.01
1.01

ak*
1.05
-0.77
~0.03
-0.77
1.07
0.05
-0.05
0.52
0.00
-0.11

[ I

hat
.32
0.11
0.77
.06
0.31
0.04
0.00
0.05
0.00
0.02

oo O



H2C 7.29 0.67 576 36 0.615 1.00 =-0.21

T 570°C, sd = 34,
P =7.2 kbars, sd = 0.7, cor = 0.606, sigfit = 1.01

I

RS RS EE LSS EE R LR SR L E AL S L SRS SRR SRS LSS
Sample AJM-LBI1

Activities and their uncertainties

PY gr alm phl ann
a 0.0015¢ 4.0Ce-5 0.511 0.00855 0.0782
sd(a)/a 0.70574 0.8394% 0.15000 0.4%9419 (0.29487
an ab san g sill
a 0.210 0.772 0.840 1.00 1.00
sd(a})/a 0.18703 0.05000 0.05000 ¢ 0

a
sd({a)/a

Independent set of reactions

1) py + 2gr + 3east + 6g = 3Iphl + 6an

2) 4gr + 3phl + 12si1l1 = py + 3east + 1Zan

3) 2phl + ann + 4sill = alm + 3east + 4qg

4}y py + 3east + 1l2g + 12ilm = 4alm + 3phl + 12ru

5y py + 3east + 3ab + 12q + 12ilm = 4alm + 3naph + 3san

Calculations for the independent set of reactions

P({T} sd({P) a sd(a) b c
1 7.7 2,19 28.87 10.50 -0,25084 10.787
2 5.8 1.65 137.88 10.73 =0.44502 21.015
3 19.95 33.92 =-27.00 10.48 0.04240 -0.474
4 5.7 2.75 =~25.77 10.48 0.06152 -6.924
5 6.63 131.55 13.41 10.77 .05062 -5.934

Average PT

Single end-member diagnostic information

0.07

east naph
0.0208 0.000279
0.43947 35.84229

ru ilm
1.60 1.00
0 0
+ 12ru

In_K =sd(in_K)
14.738 2.918
17.967 4.555
~0.220 1.681

1.148 2.190
~-8.866 107.539

avP, avTl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :

a 1n a is suspect if any are v different from lsg values.
e* are ln a residuals normalised to ln a uncertainties :
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say »(0.36, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.61

however a larger value may be OK - look at the diagnostics!



avp sd avT sd cor fit
lsqg 8.7 1.4 754 133 0.6883 0.34

P sd(P}) T s8d(T) cor fit a*

Py 8.56 2.09 742 202 0.948 0.34 ¢.05
gr 8.66 1.42 748 138 0.868 0.32 -0.13
alm  8.57 1.62 754 133 0.761 0.33 0.09
phl 8.48 1.51 734 143 0.899 0.27 ~0.29
ann 8.75 1.63 761 155 0.914 0.34 -0.086
east 8.84 1.47 770 138 0.892 0.24 0.34
naph 8.67 1.41 754 133 0.883 0.34 -0.06
an B.66 1.42 750 136 0.873 6.33 0.09
ab 8.67 1.41 754 133 0.883 0.34 0.00
san 8.67 1.41 754 133 0.883 0.34 -0.00
q B.67 1.41 754 133 0.883 G.34 0
8i11 B.67 1.41 754 133 0.883 0.34
ru 8.67 1.41% 754 133 0.883 0.34
ilm 8.87 1.41 754 133 0.883 0.34

L= I ]

754°C, sd = 133,

= 8.7 kbars, sd = 1.4, cor = 0.883, sigfit = 0.34

oD o OO O o o oo



Sample AJM-LB2

THERMOCALC v2.5, (¢) Roger Powell and Tim Holland running at 13.35 on Tue 23
Mar,1999. (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

activities and their uncertainties

pY gr alm phl ann east naph
a 0.00662 1.00e-5 0.479 0.0375 0.0487 0.0462 0.00220
sd(a)/a 0.59375 1.39248 0.15000 0.3%009 0.36281 0.3659%0 4,354545
an ab sill ru ilm q
a 0.186 0.806 1.00 1.00 1.00 1.00
sd{a)/a 0.19853 0.05000 0 0 0 0

Independent set of reactions

1y 4gr + 3phl + 12sill = py + 3east + 1l2Zan

2) py + 2gr + 3east + 6g = 3phl + 6an

3y alm + 3east + 4g = 2phl + ann + 4sill

4y 3phl + 6s3ill + 6ilm = py + 2Zalm + 3east + 6ru

Calculaticns for the independent set of reactions

P(T) 8d(P) a sd(a) b ¢ 1n K sd{ln_K)

1 4.6 2.23 137.88 10.73 -0.44502 21.015 21,504 6.297
2 5.9 2.54 28.87 10.50 ~0.25084 10.787 17.346 3.483
3 17.0  30.92 27.00 10.48 -0.04240 0.474 0.375 1.412
4 9.7 4.39  27.19 10.45 0.05909 -3.742 -5.868 1.745

Average PT

Single end-member diagnostic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln 4 :
a 1ln a is suspect if any are v different from lsqg values.

e* are ln a residuals normalised to ln a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.36, peint to influential data.

For 95% confidence, fit (= sd(fit)) < 1.73

however a larger value may be OK -~ look at the diagnostics!

avp sd avT sd cor fit
lsg 8.0 1.2 717 115 0.818 0.62

P sd(P) T s=d(T) cor fit e hat

pY 8.08 1.67 726 175 0.915 0.62 ~0.04 0.50
gr 7.97 i1.16 702 118 0.805 0.43 -0.64 0.12
alm  7.69 1.41 723 117 0.583 0.56 .24 0.86
phl 7.90 1.25 706 126 0.844 0.60 -0.16 .12
ann  8.16 1.45 735 149 0.886 ¢.60 -0.12 0.24
east  8.07 1.18 726 118 0.825 0.57 0.27 0.03
an 7.99 1.16 711 116 0.812 0.55 0.28 0.02



e A E S E AR R EEREES S EE SRR RASEEEEEEESESS

8111 7.99

ru 7.99

ilm 7.99

q 7.99

T = 717°C, sd =
P = 8.0 kbars,

1.16
1.16
1.16
l.16

115,

717
117

T17

717

sd = 1.2, cor

115
115
115
115

0.818, sigfit

0.818
0.818
0.81l8
0.818

0.62
0.62
0.62
0.62

0.62

[on T o= R o Y o |
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Sample MP-LB132

THERMQCALC v2.5, @ Roger Powell and Tim Holland running at 10.19 on Thu 25
Mar,1999 (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

an independent set of reactions has been calculated

Activities and their uncertainties

alm Y phl ann east mu cel
a 0.321 0.00134 0.0283 0.0630 0.0370 0.700 0.0140
sd{a)/a 0.15000 0.71249 0.43505 0.33660 0.40013 0.10000 0.46641
q sill ilm ru H20
a 1.00 1.00 1.00 1.00 1.00
gd(a)/a 0 0 0 0

Independent set cof reactions

1y 3east + 6g = py + phl + 2Zmo

2) 7phl + 128ill = 5py + 3east + 4mu
3y 1lphl + 12sill = 5py + 7east + 4cel
4) ann + g + 2g8ill = aim + muo

5) alm + ann + 6ru = mu + 3g + 6ilm

Calculations for the independent set of reactions
(for x{H20) = 1.0)
P(T) sd (P} a sd{a) b c In K sd{ln_K)

1 5.4 4.71 45.25 10.42 =0.02569 -3.172 -1.003 1.476
2 5.1 5.35 170.64 11.07 0.00528 ~6.904 -~19.438 4.855
3 8.0 7.04 211.24 24.51 0.11289 -7.801 -34.014 6.850
4 4.8 1.54 -17.73 1.24 0.02011 -1.967 1.271 0.382
5 6.7 1.94 -18.21 1.33 -0.02010 1.588 3.545 0.382

Average PT (for xz(H20) = 1.0)
Single end-member diagnostic information

avp, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :
a 1n a is suspect if any are v different from lsg values.

e* are 1n a residuals normalised to In a uncertainties :

large absolute values, say >2.5, peint to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.45, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.61

however a larger value may be OK - locok at the diagnosticst

avp sd avT sd cor fit
1sq 6.3 0.9 679 112 0.717 0.88

P sd{P) T sd(T) cor fit a* hat
alm 6.29 1.29 678 115 0.355 0.88 -0.02 0.93
oy 6.74 1.190 743 135 0.797 0.73 -0.73 0.36
phl 6.26 1.00 680 121 0.752 0.88 0.02 0.11



ann 6.22 1.03 673 134
east 6.27 0.96 6840 114
mu 6.21 0.95 670 114
cel 5.98 0.97 6456 115
q 6.26 .94 679 112
8ill 6.26 0.94 679 112
ilm 6.26 0.94 679 112
o 6.26 0.94 679 112
T = 679°C, sd = 112,
P = 6.3 xbars, sd = 0.9, cor = ¢.717,

LA AR AR AL AL AR R LIS SRR LTSS RS TX LY

Sample MP-LB132

Celadonite Excluded

Activities and their uncertainties

alm

a 0.321
sd{a)/a 0.15000
=

a 1.040
sd({a}/a 0

0
0

Py phl
.00134  0.0283
.71249 0.43505

sill ilm
1.00 1.00
0 0

Independent set of reactions
S5py + 3east + 4mu

1y 7phi + 12sill =
2) 3east + 6q = py
3y ann + g + 2sill
4) alm + ann + 6éru

+

1]

phl + 2mn
alm + mu
m1 + 3q <+ &ilm

0.772
0.726
0.720
0.733
0.717
0.717
0.717
0.717

sigfit

a
0.06
0.336

1.

.88
0.88
0.84
0.55
0.88
0.88
0.88
0.88

0.88

east
0.0370
0.40013

nn
30
60

HZ0
1.00

ru
00

Calculations for the independent set of reactions

{(for x(H20) = 1.0)
P(T) sd(P)
1 5.1 5.35
2 5.4 4.71
3 4.8 1.54
4 6.7 1.9%4

Average PT (for x(H2

0)

a sd{a)
170.64 11.07
45,25 10.42
-17.73 1.24
-18.21 1.33
= 1.40)

0.005
-0.025
0.020
=0.020

Single end-member diagnostic information

b
28
69
11
10

C
~6,904
-3.172
~1.967

1.588

0.07
0.04
-0.31
1.28

Lo R

0.35
0.03
0.01
0.08
0
0
0
4]
ma
0.700
0.10000
1n X sd(ln_X)
-19.438 4.855
-1.003 1.476
1.271 0.382
3.545 0.382

avF, avl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
@ in a ig suspect if any are v differept from lsg values.
e* are 1lp a residuals normalised to ln a uncertainties
large absolute values, say >2.5, point to suspect info.
hat are the diagonal slements of the hat matrix :

large values, say >»0.40, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.73
however a larger wvalue may be OK - look at the diagnostics!



avp sd avT sd cor fit
lsqg 5.9 0.9 635 106 0.708 0.40

P sd(P) T sd(T) cor fit

alm 5.78 1.26 638 108 0.364 0.38
py 6.14  1.09 668 135 0.809 0.28
phl:  5.95  0.93 643 113 0.736 0.37
ann  5.72 1.00 603 132 0.774  0.27
east 5.91  0.91 637 108 ©.716  0.39
mi 5.89 0.89 632 107 0.708  0.36
q 5.90 0.89 635 106 0.708  0.40
sill 5.90 0.89 635 106 0.708  0.40
ilm  5.90  0.89 635 106 0.708  0.40
ru  5.%0 0.89% 635 106 0.708  0.40

T = 635°C, sd = 106,
= 5.9 kbars, sd = 0.9, cor = 0.708, sigfit = 0.40

L)
I

LA AL A A2 A R TR R L R S TR XL

a*
0.08
~0.31
0.15
0.34
0.06
~0.15

o oo

hat
0.93
0.42
0.08
0.39
0.02
0.01

QOO



Sample MP-LB134

THERMOCALC v2.5, @ Roger Powell and Tim Holland running at 10.24 on Thu 25
Mar,1999 {(thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

an independent set of reactions has been calculated

Activities and their uncertainties

alm Py gr phl ann east an
a 0.525 0.00134 2.00e-5 0.0164 0.079¢ 0.02190 0.280
sd(a)/a 0.15000 0.71249 1.10521 0.45617 0.29335 0.43870 0.15552
g sill ilm ru H20
a 1.00 1.00 0.960 1.00 1.00
sd(a)/a 0 0 0.05000 0

Independent set of reactions

1) py + 2gr + 3east + 6g = 3phl + 6an

2) 4gr + 3phl + 12sill = py + 3east + 12an

3) 3alm + 2gr + 3east + 6g = 2py + 3ann + 6an

4) 4alm + 3phl + 12ru = py + 3deast + 12g + 12ilm

Calculations for the independent set of reactions
(for x(H20) = 1.0)
P(T) sd(P) a sd(a) b o] In K sd(1ln_K)

1 4.2 2.33 28.87 10.50 -0.25084 10.787 -18.875 3.142
2 4.3 1.87 137.88 190.73 -0.44502 21.015 22,130 5.210
3 3.5 2.23 1%0.02 10.92 =0.,32137 11.639 6.679 3.240
4 8.2 2.76 25.77 10.48 =0.06152 6.924 -3.787 2.198

Average PT (for x(H20) = 1.0}
Single end-member diagnostic information

avP, avT®, sd's, cor, fit are result of doubling the uncertainty on 1in a :
4 1n a is suspect if any are v different from lsg wvalues.

e* are 1ln a residuals normalised to ln a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.36, point to influential data.

For 95% confidence, fit (= sd(fit)) < 1.73

however a larger value may be OK - look at the diagnostics!

avp sd avT sd cor fite
1sg 8.5 1.9 737 159 0.809 1.23

P sd(P) T sd(T) cor fit e* hat
alm 7.87 1.76 745 137 0.700 1.05 0.61 0.37
py 9.43 2.48 830 232 0.911 1.15 -0.38 0.57



691
755
757
736
719
737
737
715
737

gr 8.62 1.51

phl 8.68 1.94

ann B8.70 2.07

east 8.49 1.99

an 8.55 1.62

q 8.50 1.86

gill 8.50 1.86

ilm  7.61 2.03

ru 8.50 1.86

T = 737°C, sd = 159,

P = B.5 kbars, sd = 1.9, cer

Thkdkkhhkdhkhkkhhkrkkhkrkkkrhhkrhkrhkthkddkrthknt

Sample MP-LB134

Grossular Exclu

ded

134
170
184
165
141
159
1589
144
159

0.809,

Activities and their uncertainties

a 0
sd(a)/a 0.1
a

sd(a)/a

alm
.525 @
5000 0

q
1.00

0

pY
.00134

.71249

s5ill
1.00
0

Independent set of reactions

1) 4alm + 3phl + 12ru = py
2} 2alm + py + 3east + 6ru
3) alm + 2py + 3ann + 12ru

phl
0.0164
0.45617

ilm
0.960
0.05000

0.769
0.833
0.853
0.819
0.7%4
0.809
0.809
0.759
0.809
gigfit =
ann
0.0790
0.29335
ru
1.00
0

0.74
1.21
1.22
1.23
1.07
1.23
1.23
1.09
1.23

1.2

0
0.

+ 3deast + 12g + 12ilm

3phl + 6s8ill + 6ilm
Jeast + 12g + 12ilm

Calculations for the independent set of reactions

P(T)
1 8.2
2 7.7
3 9.8
Average PT

sd(P)
2.76
4.89
3.21 -

a
25.77
-27.189
135.38

sd{a)
10.48
10.45
10.990

b
-0.06152
«~0.05%09

0.00901

Single end-member diagnostic information

-1.34
0.26
-0.15
-G.02
0.56

-0.52
0

3

east
0219
43870

6.924
3.742
6.061

0.25
0.11
.13
0.05
0.04

0.41
0

In K sd{in _K)

~3.787
6.917
9.410

2.1%8
2.072
2.218

avP, avt, sd's, cor, fit are result of doubling the uncertainty om 1ln a :
a 1n a is suspect if any are v different from lsq values.
e* are Iln a residuals normalised te 1ln a uncertainties
large absolute values, say >2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :
large values, say >0.33, point to influential data.
For 95% confidence, fit (= sd(fit)) < 1.96



however a larger value may be OFK - look at the diagnostics!

avp sd avT sd cor fit
1sqg 8.6 1.4 670 119 0,742 0.18

P sd(PR) T 8d(T) cor fit ex hat

alm B.64 1.64 670 123 0.482 0.18 -0.00 0.50
py 8.70 2.02 677 195 (.885 0.18 -0.03 0.61
phl 8.6% 1.49 676 131 0.776 0.14 0.09 0.12
ani  8.62 1.57 668 140 ©.801 0.18 0.01 0.14
east  8.59 1.43 666 123 0.754 0.13 -0.11 0.05

q 8.63 1.40 670 118 0.742 0.18 0 Q
5ill 8.63 1.4¢ 670 119 0.742 0.18 0 0
ilm 8.63 1.85 670 119 0.599 0.18 -0.00 0.50
™ 8.63 1.40 670 119 9.742 0.18 0 0

L]
]

670°C, ad = 119,
P = 8.6 kbars, 8d = 1.4, cor = 0.742, sigfit = 0.18

bk kehhhhhrrhkbhhrkhhdhrxrhhibkhrbht ik



Sample MP~LB135

THERMOCALC v2.5, @ Roger Powell and Tim Holland running at 10.31 on Thu 25
Mar,199% (thermodynamic dataset produced at 15.57 on Fri 26 $ep,1997)

an independent set of reactions has been calculated

Activities and their uncertainties

alm T DPY gr phl ann east an

a 0.534 0.00136 3.00e-53 0.0212 0.0760 0.0240 0.280

sd{a)/a 0.15000 0.71162 0Q.96549 0.43800 0.29903 0.42850 0.15552
q sill ilm ru H20

a 1.00 1.00 0.960 1.00 1.00

sd(a)/a 0 ¢ 0.05000 0

Independent set of reactions

1) py + 29r + 3east + 6g = 3phl + 6an

2) 4gr + 3phl + 12sill = py + 3east + 12an

3) py + ann = alm + phl

4) 4alm + 3phl + 12ru = py + 3east + 12q + 12ilm

Calculations for the independent set of reactions
(for x{(H20) = 1.0)

P{T) sd({P) a sd{a) b c In K sd{ln K}
4.5 2.19 28.87 10.50 -~0.25084 10.787 19.4159 2.913
.0 1.71 137.88 16.73 -0.44502 21.015 20.154 4.720
.2 22.97 =53.72 1.00 0.02351 -0.288 4.696 0.900
.6 2.71 25.77 10.48 -0.06152 6.924 -4,209 2.146

i W N
o W bn

Average PT (for x{(H20} = 1.0}
Single end-member diagnostic information

avP, avlT, sd's, cor, fit are result of doubling the uncertainty on ln a :
a in a is suspect if any are v different from lsq values.

@* are In a residuals normalised to ln a uncertainties :

large absolute values, say >»2.5, peint to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.36, peint to influential data.

For 95% confidence, fit (= sd(fit)) < 1.73

however a larger value may be OK -~ look at the diagnostics!

avp sd avT sd cor fit
lsg 8.2 1.7 703 144 0.805 1.22

P sd4(P) T sd(T) cor fit ax hat
alm 7.63 1.59 707 122 0.709 1.02 0.64 0.35
PY 9.20 2.20 798 202 0.%06 1.11 ~0.44 0.56
gr 8.37 1.41 658 123 0.755 0.77 -1.23 0.238



phl B8.45 1.76 723 152 0.828 1.18 0.32
ann 8.45 1.89 723 166 0.849 1.20 -0.17
east 8.22 1.74 700 148 0.813 1.21 -0.07
an 8.30 1.47 683 126 0.782 1.04 0.59
g 8.25 1.71 703 144 0©.805 1.22 0
sill 8.25 1.71 703 144 0.805 1.22 Q
iim  7.39 1.84 680 129 0.766 1.06 -0.56
r B8.25 1.71 703 144 0.805 1.22 0
T = 703°, sd = 144,
P = 8.2 kbars, 8d = 1.7, cor = 0.805, sigfit = 1.22
IR EE L I AR S A R TSR AL L LR AL SR SR ER AR SR SRS
Sample MP-LB135
Grossular Excluded
Activities and their uncertainties
alm PY phl ann east
a 0.534 0.00136 0.0212 0.0760 0.0240
sd(ay/a 0.15000 0.71162 0.43800 0.29903 0.428590
q 8ill ilm ru H20
a 1.00 1.00 0.960 1.00 1.00
sd{a)/a 0 0 0.05000 0
Independent set of reactions
1) py + ann = alm + phl
2) 4alm + 3phl + 12ru = py + 3east + 12q + 12ilm
3) 2alm + py + 3east + 6ru = 3phl + 6sill + 6ilm
Calculations for the independent set of reactions
(for x{H20) = 1.0)
BP(T) sd(P) a sd(a) b c
1 3.2 22.97 -53.72 1.00 0.02351 -0.288
2 8.6 2.71 25.77 10.48 -0.06152 6.924
3 7.1 4.81 -27.19 10.45 ~0.05909 3.742

Average PT (for x(H20} = 1.0)

Single end-member diagnostic information

1ln K sd(in_K}

4.696
~-4.209
7.238

0.900
2.146
2.018

avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :

a In a is suspect if any are v different from lsag

values.

e* are 1ln a residuals normalised to ln a uncertainties :

large absolute values, say >2.5, point to suspect
hat are the diagonal elements of the hat matrix :

info.

large values, say »0.33, point to influential data.

For 95% confidence, fit (= sd{fit)) < 1.96

however a larger value may be OK - look at the diagnostics!



lsg

alm
PY

phl

ann
east
q
gill
ilm
ru

= 634°C,

avp sd
8.4 1.3
P sd(P)
8.40 1.54
8.48 1.86
B.47 1.38
8.37 1.46
g8.34 1.33
8.39 1.30
8.39 1.30
8.38 1.74
8.39 1.30
sd = 110,

avt
634

T
634
644
643
631
629
634
634
634
634

= 8.4 kbarg, sd = 1.3, cor

sd

11¢ 0.

sd(T)
113
180
121
130
113
110
11¢
110
110

0.720,

cor fit
720 0.28

Qor
0.450
0.873
0.756
0.784
0.732
0.720
0.720
0.576
0.720

sigfit =

it
0.28
0.27
0.21
0.28
0.20
0.28
0.28
0.28
.28

0.28

e
-0.01
-0.04

0.14
0.02
-0.16

-0.00
0

hat
0.50
0.61
.12
0.14
0.04

0.50
o



Sample MP-HP12

THERMOCALC v2.5, ©® Roger Powell and Tim Holland running at 15.32 on Tue 23
Mar, 1999 (thermodynamic dataset produced at 15.57 on Fri 26 Sep,1997)

An independent set of reactions has been calculated

Activities and their uncertainties

PY gr alm phl ann east an
a 3.00139 8.00e-5 0.350 0.0245 0.9770 0.0310 0.390
sd{a)/a 0.71033 0.82411 0.15000 0.42687 0.29712 0.40732 0.11163

ab mu pa cel q sill HZ0
a 0.730 0.680 0.239 0.00430 1.00 1.00 1.00
sd(a)/a 0.05000 0.10000 0.17374 90.55814 0 9

Independent set of reactions

1y 3an + pa = gr + ab + 38ill + H2ZQ

2} 3east + 6g = py + phl + 2mu

3) 7phl + 12s8ill = 5py + 3east + 4mu
4) 1lphl + 123ill = 5py + 7east + 4cel
5y ann + g + 2sill = alm + ma

6} py + gr + mu = phl + 3an

Calculations for the independent set of reactions
(for x(H20) = 1.0)

P(T) sd(P) a sd(a) b ¢ - 1n_K sd(ln_K)
6.7 1.64 28.64 0.66 0.044490 ~4.042 -5.492 0.908
4.73 45,25 10.42 -~0.02569 -3.172 ~0.638 1.4%0
5.31 170.64 11.07 0.00528 -6.904 -18.893 4.816
7.09 211.24 24.91 0.1128% -7.901 -38.205 6.912
1.43 -17.73 1.24 0.02011 -1.967 1.139 0.348
1.28 -8.19 0.96 -0.11257 6.980 5.864 1.220

-

h LN o= W =
L% I %) ) ]
[l T I PE I+ T )

Average PT (for x(H20) = 1.0)
Single end-member diagnostic information

avp, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :
2 1n a is sugpect if any are v different from lsg values.

e* are 1ln a residuals normalised to 1ln a uncertainties :

large absolute wvalues, say >2.5, poiant to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say »0.43, point to influential data.

For 95% confidence, fit (= sd(fit)) <« 1.54

however a larger value may be 0K - look at the diagnostics!

avp sd avT sd cor fit
1sqg 5.7 1.3 725 41 0.856 0.52

P sd(P) T sd{T) cor fit a* hat



T
P

It

py 5.90  1.39 731 44 0

gr 5.34 1.58 716 46 @
alm 5.64 1.34 724 42 0
phl 5.83 1.32 729 42 0
ann 5.57 1.40 722 43 O
east 5.71 1.31 725 42 0
‘an 5.58 1.39 722 43 0
ab 5.69 1.30 724 43 0
ma 5.65 1.33 724 42 0
pa 5.61 1.33 713 58 0
cel 5.87 1.32 730 42 0
q 5.70 1.29 725 41 0
sill 5.70 1.29 725 41 9
H2C 5.70 1.29 725 41 0

725°C, sd = 41,
5.7 kbars, sd = 1.3, cor = 0.856, s

Tk Rk kbbb h Rk Tk hhkddk b khkhd

MP-HP12

Activities and their uncertainties

DY gr alm
a 0.00139 8.00e-5 0.350
sd({a)/a 0.71033 0.82411 0.15000
ab mu pa
a 0.730 0.680 0.239
sd{a)/a 0.05000 0.10000 0.17374

Independent set of reactions

1
2)
3)
4)
3}
6}

3an + pa = gr + ab + 3sill + H20
3east + 6gq = py + phl + 2mu

7phl + 12s8ill = 5py + 3east + 4mu
liphl + 12sill = 5py + 7east + 4cel
ann + q + 2s5ill = alm + mu

py + gr + ma = phl + 3an

.875
.886
-860
.863
.864
.860
-867
.840
.8al
.760
.861
.856
.856
.856

igfit =

phl
0.0245
0.42687

cel
0.00430
0.55814

Calculations for the independent set of reactions
{for x(C02) = 0.25 and x%(H20)} = 0.75}

h Lo L B e

P(T) ad(P) a sd{a)
6.3 1.64 29.71 0.66
4,73  45.25 10.42 -~
5.31 170.64 11.07
7.09 211.24  24.91
1.43 -17.73 1.24
1.28 -8.19 0.96 -

LN = = LR
= W

Average PT (for x(H20) = 1.0}

b
0.04133
0.02569
0.00528
0.1128%
0.02011
0.11257

Single end-member diagnostic information

0.47 -~0.40
0.48 0.34
0.51 0.311
0.46 0.35
0.50 =0.21
0.52 0.05
0.51 =-0.14
0.52 0.05
0.51 .09
0.56 =0.17
0.41 =0.71
0.52 0
6.52 0
G6.52 0
0.52

Al

0.0770

0.25712

d

1.00

0

C

-4.026

=3.172

-6.904

-7.901

-1.967

6.980

0.15
0.41
0.04
0.04
0.16
0.02
0.07
0.07
0.03
0.87
0.05

G

0

0

east
0.03190
0.40732

sill
1.00
0

In K
=5.492
-0.638

~18.893
-38.205
1.130
9.864

an
9.390
0.11163

H20
0.7590

sd(1n_K)
0.908
1.490
4.816
6.912
0.348
1.220



avP, avT, sd's, cor, fit are result of doubling the uncertainty on ln a :
a ln a is suspect if any are v different from lsq values.
are 1n a residuals normalised to 1ln a uncertainties
large absclute values, say »>2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

o%

large values, say »0.43, point to influential data.

For 95% confidence, fit (= sd{fit)) < 1.54
however a larger value may be OK - loock at the diagnosticsl!

T
P

It

it

*E R
MP-

Act

a
sd{

a
sd(

Ind
1)
2)
3)
4)
5)
6)

avp sd avT sd cor fit

1sg 5.5 1.3 693 39 0.85
F sd(P} T sd{T)

DY 5.57 1.34 697 42 0
gr 5.17 1.53 687 44 0
alm 5.43 1.30 693 40 0
phl 5.55 1.28 696 40 0
ann 5.39 1.35 692 40 0O
east 5.45 1.27 693 39 0
an 5.36 1.35 691 -~ 41 ¢
ab 5.45 1.25 693 41 0
ma 5.41 1.29 652 40 ©
pa 5.40 1.29 686 55 0
cel 5.60 1.28 698 40 0
g 5.45 1.25 693 39 0
sill 5.45 1.25 693 3% 0
B20 5.45 1.25 693 39 0

693°C, sd = 39,
5.5 kbars, sd = 1.3, cor = 0.857, s

EAEXARETFAREXT IR AT R AT XA bbbt hy

HP12

ivities and their uncertainties
Py gr alm
0.0013% 8.00e-5 0.350
a}/a 0.731033 0.82411 0.15G00
ab mu pa
0.730 0.680 0.239
aj/a 0.05000 ©0.19000 ©0.17374

ependent set of reactions

3an + pa = gr + ab + 3silil + H20
3east + 6q = py + phl + 2mu

7phl + 12sill = 5py + 3Jeast + 4mu
1lphl + 12s8ill = 5py + 7east + 4dcel
ann + g + 2s8ill = alm + mu

py + gr + mu = phl + 3an

7 0.41

cor
.876
.888
.860
.864
.864
.861
.868
.841
.862
.761
.862
«B57
.857
.856

igfit =

phl
0.0245
0.42687

cel
0.00430
0.55814

east
0.0310
0.40732

sill
1.00

fit ex
0.40 -0.23
0.38 0.28
0.41 0.05
0.37 0.30
0.41 -0.10
0.41 .00
0.40 -0.12
0.41 .03
0.41 0.08
0.40 ~0.12
0.30 ~0.63
0.41 ¢
0.41 v}
0.41 0.01-
0.41

ann

0.0770

0.29712

g

1.00

0

0

an
0.390
0.11163

H20
¢.500



Calculations for the independent set of reactions
{for x(C02) =
P(T)

[ AR AR S E

5.9

l1.66
2.73
5.31
7.09
1.43
1.28

Average PT (for x{HZQ)

Single end-member diagnostic information

a
32.10
45.25
170.64
211.24
-17.73

-8.19

= 1.0)

0.5 and x(H20) = 0.5)
sd(P)

gd{a)
0.66
10.42
11.07
24.91
1.24
0.96

0.03645
~0.02569
0.00528
0.11289
0.02011
~0.11257

.990
.172
.904
. 901
-967
. 980

in_K sd(ln_K}

-5.492
-0.638
-18.893
-38.205
1.130
9.864

0.508
1.490
4.816
6.912
0.348
1.220

avP, avTl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
& 1ln a is suspect if any are v different from lsg values.
e* are Iln a residuals normalised to 1ln a uncertainties :
large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.43, point te influential data.

For 95% confidence, fit (= sd(fit}) < 1.54
however a larger value may be OK - lock at the diagnostics!

avp ad

1sg 5.2 1.2
P sd{P)
py 5.21 1.28
gr 4.99 1.46
alm 5.20 1.24
prhl 5.26 1.23
ann 5.20 1.30
east 5.18 1.21
an 5.13 1.29
ab 5.1% 1.20
ma 5.17 1.23
ra 5.17 1.23
cel 5.32 1.22
q 5.20 l.2¢0
8ill 5.20 1.20
H20 5.19 1.20

T = 660°C, sd = 36,

P

LE SRSl AR R RS R A E LT R T YT

MP-HP12

avT
660

T
660
656
660
662
660
660
659
660
659
657
663
660
660
660

5.2 kbkars, sd = 1.2, cor

0.32

sd cor

36 0.857

sd(T) cor
38 0.875
40 0.887
36 0.860
37 0.863
37 0.864
36 0.860
37 0.B68
37 0.840
36 0.861
50 0.756
36 0.862
36 0.857
36 0.857
36 0.849

0.857, sigfit

Activities and their uncertainties

PY

gr

alm

fit
0.32
.30
0.32
.30
0.32
0.32
0.31
0.32
0.32
0.32
0.20
0.32
0.32
.32

0.32

a* hat
-0.03" 0.15
0.21 0.40
-0.01 0.04
0.19 0.04
0.0l 0.1¢6
=-0.05 0.02
-0.09 0.07
0.02 0.07
0.06 0.03
-0.06 0.84
~0.54 0,05
o 0
0 0
0.01 0.03
ann east



a (0.00139 8.00e-5 ¢.350
sd(a)/a 0.71033 0.82411 0.15000

ab mu pa
a 0.730 0.680 0.239
sd(a)/a 0.05000 0.10000 0.17374

Independent set of reactions

1)
2}
3)
4)
3)
6)

3dan + pa = gr + ab + 3sill + HZO
Jeast + 6g = py + phl + 2mu

7phl + 12s8ill = 5Spy + 3east + 4mu
l1iphl + 12sill = Spy + Teast + 4cel
ann + g + 28ill = alm + mu

py + gr + mu = phl + 3an

0.0
0.42

0.00
0.55

245
687

cel
430
8l4

0.

0770

0.29712

Calculations for the independent set of reactions
(for x{C02) = 0.67 and x(H20) = 0.33}

Sy o

P(T) sd(P) a sd(a)
5.3 1.67 33.86 0.66

6.1

5.6 5.31 170.64 11.4¢7
4.3 7.09 211.24 24.91
4.3 1.43 -17.73 1.24
5.1

Average PT (for x(H20) = 1.0)

0.03

0.00
0.11
0.02

Single end-member diagnostic infermation

b
191

4.73 45.25 10.42 -0.02569

528
289
011

1.28 -8.19 0.96 -0.11257

e
1.00

0

-3.563
-3.172
-6.904
-7.5%01
-1.867

6.980

0.0310
0.40732

sili
1.00
0

1n K
-5.492
-0.638

~-18.893
-38.205
1,130
9.864

0.390
0.11163

H2Z0
0.330

sd{1ln_K)
G.909
1.490
£.816
6.912
0.348
1.220

avP, avl, sd's, cor, fit are result of doubling the uncertainty on 1ln a :
a4 ln a is suspect if any are v different from lsg values.
e* are 1ln a residuals normalised to ln a uncertainties :
large absolute values, say >2.5, peint to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.43, point to influential data.

For 95% confidence, fit {= sd(fit)) < 1.54
however a larger value may be OK - look at the diagnostics!

avp sd avet sd cO
1lsq 4.9 1.1 626

P sd(P) T ad{T)
PY 4.84 1.23 623 35 0
gr 4.81 1.40 623 37 0
alm 4.96 1.19 626 34 0
phl 4.95 1.17 626 34 9
ann 5.01 1.24 627 34 90
east 4.91 1.16 625 33 0
an 4.89 1.23 625 35 0
ab 4£.93 1.15 626 34 0
mu 4.91 1.18 625 34 0

pa 4.93 1.17 626 45 0

r

car
.875
.887
-860
-864
.864
.860
.868
.840
.861
.754

fit

33 ¢6.856 90.29

fit
0.27
0.28
0.28
0.28
0.27
0.28
0.28
0.29
.28
0.29

akx
0.19
0.13
-0.07
0.08
0.14
-0.11
~G.05
-0.00
0.04
0.01

hat
0.15
0.41
0.04
0.04
0.15
0.02
0.07
c.07
0.03
0.82



T
P

I

cel 5.03 1.17 628 34 0

g 4.93 1.15 626 33 0
sill  4.93 1.15 626 33 0
H20 4.93 1.15 626 34 0

626°C, sd = 33,
4.9 kbars, sd = 1.1, cor = 0.856, s

tE AR AL L AR SRR ELES AL SRR RERESES R R R L L

MP-HP12

Activities and their uncertainties

PY gr alm
a 0.00139 8.00e~-5 0.350C
sd(a)/a 0.71033 0.82411 ©.150C0C
ab mu pa
a 0.730 0.680 0.239
sd{a})/a 0.05000 0.10000 0.17374

Independent set of reactions

1)
2}
3)
4)
5}
6)

3an + pa = gr + ab + 3sill + H20
deast + 6g = py + phl + Zmu

7phl + 12sill = 5py + 3east + 4mu
ilphl + 12gill = 5py + 7east + 4cel
ann + g + 2sill = alm + mu

pY + gr + mu = phl + 3an

.862 0.20 -0.44

.856 0.29 0
.856 0.29 0
.B843 0.2% -0.00

igfit = 0.29

phl ann
0.0245 G.0770
0.42687 0.29712
cel q
0.00430 1.00
0.55814 0

Calculations for the independent set of reactions
{for x{CO2) = 0.75 and x(H20) = 0.25)

[=s WL I P

P(T) sd{P) a sdfa)
4.9 1.68 34.60 0.66

6.1 4.73 45.25 10.42 -
5.6 5.31 170.64 11.07
4.3 7.09 211.24 24.91
4.3 1.43 -17.73 1.24
5.1 1.28 -8.19 0.96 -

Average PT (for x(H20} = 1.0)

b o
0.02915 -3.952
0.02569 -3.172
0.00528 -6.904
0.11289 -7.901
G.02011 -1.967
0.11257 6.980

Single end-member diagnostic information

0.05

0.05

east
0.031¢0
0.40732

sili
1.00
0

1n ¥
-5.492
-0.638
-18.893
-38.205
1.130
9.864

an
0.390
0.11163

H20
0.250

sd{1ln_X)
0.90%
1.49¢
4.816
6.912
0.348
1.220

ave, av?l, sd's, cor, fit are result of doubling the uncertainty on in a :
a ln a is suspect if any are v different from lsq values.
e* are ln a resideals normalised to 1In a uncertainties
large absolute values, say >»2.5, point to suspect info.
hat are the diagonal elements of the hat matrix :

large values, say >0.43, point to influential data.

For 95% confidence, fit (= sd(fit}) < 1.54

however a larger value may be OK - look at the diagnosticsl



avPp sd avT sd cor fit
lag 4.7 1.1 602 31 0.855 0.32

P sd(P) T sd(T) cor fit e hat
PY 4.59 1.19 598 34 0.873 0.27 0.35 0.15
qgr 4.68 1.36 601 36 0.886¢ 0.32 0.07 0.41
alm 4.80 1.15 603 32 0.859 0.31 =0.12 0.04
phl 4.74 1.14 602 32 0.862 0.32 ~0.01 0.04
ann 4.87 1.2¢ 604 33 0.863 0.29 0.24 0.15
east 4,71 1.13 601 32 0.858 0.31 -0.15 0.02
an 4.73 1.20 602 33 0.887 0.32 -0.03 0.07
ab 4.75 1.11 602 33 0.839 0,32 =0,02 0.07
mu 4.74 1.15 602 32 0.8860 0.32 0.02 0.03
pa 4.77 1.14 605 43 0.752 0.32 0.06 0.79
cel 4.83 1.14 604 32 0.861 0.27 -0.37 0.05
q 4.75 1.11 602 31 0.855 0.32 0 0
sill 4.75 1.11 602 31 0.855 0.32 0 0
H20 4.75 1.11 602 33 0.836 0.32 ~0.02 0.08
T = §02°C, sd = 31, :
P = 4.7 kbars, sd = 1.1, cor = 0.855, sigfit = 0.32

KAXTR kTR LA TR ERE Ak I T Tk Thhexdd

MP-HP12

Activities and their uncertainties

DY gr alm phl ann aast an
a 0.00139%9 8.00e-5 0.350 0.0245 0.0770 0.031¢ 0.390
sd{a)/a 0.71033 0.82411 0.15000 0.42687 0,29712 0.40732 0.11163

ab M pa cel g gill H20
a 0.730 0.680 0.239 0.00430 1.00 1.00 0.100
sd{a)/a 0.05000 0.10000 ©€.17374 0.535814 0 )

Independent set of reactions

1) 3east + 6q = py + phl + 2mu

2) Tphl + 12s5ill = 5py + 3east + 4mu

3) 1llphl + 12s5ill = 5Spy + 7east + 4cel

4} ann + g + 2s8ill = alm + mu

5) py + gr + mu = phl + 3an

&) py + 2pa + 3cel = least + Zab + 9g + 2H20

Calculations for the independent set of reactions
(for x(C02) = 0.9 and =x(H2C) = 0.1)
P{T) sd(P) a sd(a) b e} In_K sd(1ln_XK)

1 6.1 4.73 45.25 10.42 -0.02563 =3.172 ~-0.638 1.4990
2 5.6 5.31 170.64 11.07 ¢.00528 -6.904 -18.893 4.816
3 4.3 7.09 211.24 24.91 0.11289 -7.901 -38.205 6.912
4 4.3 1.43 =17.73 1.24 0.02011 -1.967 1.13¢0 0.348
5 5.1 1.28 -8.19 0.96 -0.11257 6.980 9.864 1.22¢0



6 6.0 2.3

8

Average PT (for x(HZ0)

41.93
= 1.0)

10.73

-0.22285

Single end-member diagnostic information

8.

144

14.73

8

2.228

avP, av?, sd's, cor, fit are result of doubling the uncertainty on ln a :
a 1ln a is suspect if any are v different from lsq values.
e* are 1ln a residuals normalised to 1ln a uncertainties :
large absolute values, say »2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.43, point to influential data-
For 95% confidence, fit (= sd{fit}) < 1.54
however a larger value may be OK - look at the diagnostics!

avrp sd
isqg 4.2 1.0
P sd{P)
PY 3.78 1.08
gr 4.26 1.24
alm 4.27 1.05
phl 4.05 1.04
ann 4.42 1.09
east 4.10¢ 1.02
an 4.19 1.09
ab 4.156 1.01
mu 4.16 1.04
pa 4,22 1.03
cel 4.17 1.03
g 4.15 1.01
8111 4.15 1.01
H20 4.18 1.02
T = 526°C, sd = 27,
P = 4.2 kbars,

222X RS S R RS EE E AR LR LRSS RAL A EL

HP-HP12

avT
526

T

514
528
528
523
531
525
527
527
26
535
527
526
526
529

sd = 1.0, cor

sd cor fit
27 0.841 0.67

sd(T)
29
31
28
28
28
27
28
28
28
36
28
27
27
31

Cor
0.861
0.874
0.844
0.850
0.847
0.844
0.853
0.826
0.845
0.745
0.847
0.841
0.841
0.793

0.841, sigfit = 0.67

Activities and their uncertainties

a
gd(a)/a

a
gd(a)/a

pY
0.00139

0.71033

ab
0.730
0.05000

8.
0.

0.

gr
00e-5
82411

mua
0.680
10000

Independent set of reactions

alm
0.350
0.15000

pa
0.239
0.17374

phl
0.0245
0.42687

cel
G.00430
.55814

fit ax
0.47 0.92
0.66 -0.14
0.63 ~0.29
0.64 -0.33
0.58 0.58
0.65 ~0.28
0.67 0.06
0.67 =0.06
0.67 ~0.03
0.64 0.23"
0.67 =0.11
0.67 0
0.67 0
0.66 =0.13

ann

0.0770C

0.29712

|

1.00

0

hat
0.15
0.41
0.04
.04
0.14
0.01
0.07
0.05
0.02
0.66
0,05

0.22

east

0.031
0.4073

sil
1.0

0
2

1
0
0

an
0.3590
0.11163



1} 3east + 6g = py + phl + 2mu

2) 7phl + 12siil = 5py + 3east + 4mu
3) phl + east + 6g = py + 2cel

4y ann + g + 2g5ill = alm + mu

5 gr + alm + mu = ann + 3an

Calculations for the independent set of reactions

P(T) sd({P} a sd(a) b c 1n_K sd(ln_K)
1 6.1 4.73 45.25 10.42 -0.02569 ~3.172 ~0.638 1.450
2 5.6 5.31 170.64 11.07 0.00528 -6.904 -18.893 4.816
3 4.7 3.06 65.55 3.95 0.02811 -3.671 -10.294 1.449
4 4.3 1.43 =17.73 1.24 0.02011 -1.967 1.130 0.348
5 4.7 0.97 45.52 1.38 -0.13608 7.267 5.479 0.855

Average PT (for x{(H20) = 1.0)
Single end-member diagneostic information

avP, avT, sd's, cor, fit are result of doubling the uncertainty on 1in a :
a ln a is suspect if any are v different from lsq values.

e* are 1ln a residuals ncormalised to ln a uncertainties :

large absolute values, say >2.5, point to suspect info.

hat are the diagonal elements of the hat matrix :

large values, say >0.45, point to influential data.

For 95% confidence, fit (= sd(£fit)) < 1.61

however a larger value may be OK - look at the diagnostics!

avp sd avT sd cor fit
lsg 5.0 1.4 632 104 0.761 0.33

P sd(P) T sd(T) cor fit = hat

PY 4.72 1.89 611 l46 0.873 0.30 0.15 0.55
gr 4.88 1.53 633 105 0.662 0.31 0.14 0.45
alm 4.99 1.40 629 167 0.724 ¢.32 -0.06 0.08
phl 5.07 1.54 639 117 0.806 0.32 0.10 0.15
ann 5.00 1.40 626 112 0.672 0.32 9.12 0.32
east 4.94 1.44 629 107 0.774 0.32 -~0.10 0.04
an  4.95 1.44 632 165 0.728 0.32 -0.06 0.07
mu 4.97 1.41 632 165 0.746 0.32 0.04 0.03
cel 5.18 1.47 646 109 0.783 6.21 ~0.46 0.13
q 4.98 1.40 632 104 0.761 0.33 0 0
sill 4,98 1.40 632 1¢4 0.761 0.33 0 0

=]
1}

632°C, sd = 104,
= 5.0 kbars, sd = 1.4, cor = 0.761, sigfit = 0.33

wd
i
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Figure DRI12
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Figure DR13

b. MPLB-134
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Figure DR14
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Figure DRI5
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Figure DR16
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Figure DRL7Y

f. MPAL-312
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Figure DR19A

a. MPAL-196 (garnet A)
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Figure DR19B
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b. MPAL-196 (garnet B)
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