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Supplementary Table 1. (supplementary information) Smoothed molar thermodynamic 
functions for end-member grossular between 5 and 298.15 K 

(M = 450.454 g/mol). Φ ≡ (ST - S0) - (HT - H0)/T

	T
	Cp
	(ST-S0)
	(HT-H0)/T
	Φ

	(K)
	(J/mol∙K) 
	(J/mol∙K)
	(J/mol∙K)
	(J/mol∙K)

	
	
	
	
	

	5
	0.012
	0.004
	0.003
	0.0010

	6
	0.021
	0.007
	0.005
	0.0018

	7
	0.034
	0.011
	0.008
	0.0028

	8
	0.051
	0.017
	0.013
	0.0042

	9
	0.073
	0.024
	0.018
	0.0060

	10
	0.101
	0.033
	0.025
	0.0082

	11
	0.137
	0.044
	0.033
	0.0110

	12
	0.179
	0.058
	0.044
	0.0143

	13
	0.230
	0.074
	0.056
	0.0183

	14
	0.290
	0.094
	0.071
	0.0230

	15
	0.360
	0.116
	0.087
	0.0284

	20
	0.879
	0.283
	0.214
	0.0690

	25
	1.810
	0.569
	0.431
	0.1381

	30
	3.341
	1.024
	0.779
	0.245

	35
	5.597
	1.699
	1.297
	0.402

	40
	8.613
	2.635
	2.015
	0.620

	45
	12.453
	3.863
	2.954
	0.909

	50
	17.025
	5.405
	4.127
	1.279

	60
	28.016
	9.446
	7.160
	2.286

	70
	41.086
	14.722
	11.051
	3.671

	80
	55.778
	21.152
	15.709
	5.443

	90
	71.60
	28.63
	21.03
	7.59

	100
	88.07
	37.02
	26.91
	10.11

	110
	104.78
	46.20
	33.23
	12.97

	120
	121.40
	56.03
	39.89
	16.14

	130
	137.71
	66.39
	46.79
	19.61

	140
	153.58
	77.18
	53.85
	23.33

	150
	168.92
	88.30
	61.01
	27.29

	160
	183.68
	99.68
	68.22
	31.46

	170
	197.85
	111.24
	75.43
	35.81

	180
	211.43
	122.94
	82.61
	40.33

	190
	224.42
	134.72
	89.74
	44.98

	200
	236.82
	146.55
	96.78
	49.77

	210
	248.67
	158.39
	103.74
	54.66

	220
	259.95
	170.22
	110.58
	59.64

	230
	270.71
	182.01
	117.31
	64.69

	240
	280.94
	193.76
	123.92
	69.84

	250
	290.67
	205.43
	130.40
	75.03

	260
	299.92
	217.01
	136.74
	80.27

	270
	308.71
	228.49
	142.95
	85.54

	280
	317.05
	239.87
	149.02
	90.85

	290
	324.97
	251.14
	154.95
	96.19

	298.15
	331.12
	260.23
	159.68
	100.55


Table 2a. (Supplementary information) Microprobe 
results on synthetic grossular in terms of oxides 
and cations (based on 8 cations and 12 oxygens).

	Oxides
	Gr - Has*
	Gr - 92
	Gr - Kiel

	SiO2
	38.46
	38.61
	39.81

	TiO2
	0.01
	0.01
	0.01

	Al2O3
	23.54
	23.37
	22.66

	Cr2O3
	0.01
	0.01
	-

	FeO
	0.02
	0.02
	0.03

	MgO
	0.02
	0.02
	0.02

	CaO
	37.66
	37.66
	37.63

	V2O3
	0.05
	0.03
	0.03

	Total
	99.77
	99.73
	100.19


	Cations
	
	
	

	Si
	2.90
	2.91
	2.98

	Ti
	-
	-
	-

	Al
	2.09
	2.07
	3.02

	Cr
	-
	-
	-

	Fe
	-
	-
	-

	Mg
	-
	-
	-

	Ca
	3.04
	3.04
	3.02

	V
	-
	-
	-

	Total
	8.03
	8.02
	8.02


*On sample chip showing little to no inclusions.

Table 2b. (Supplementary information) Microprobe results on the 

four natural grossulars in terms of oxide components.

	Oxides
	Gr-82-112
	Gr-44091
	Gr-1/1
	Gr-L/K

	SiO2
	39.69
	39.29
	39.32
	39.49

	TiO2
	0.01
	0.06
	0.49
	0.42

	Al2O3
	22.47
	22.47
	22.06
	22.18

	Cr2O3
	0.01
	-
	0.01
	0.03

	FeO
	0.41
	1.41
	0.32
	0.07

	MnO
	0.08
	0.65
	0.35
	0.55

	MgO
	0.03
	0.02
	0.34
	0.48

	CaO
	37.43
	35.81
	36.75
	36.41

	V2O3
	0.04
	0.03
	0.09
	0.29

	H2O
	0.3*
	0.3*
	0.2*
	0.2*

	Total
	100.47
	100.04
	99.93
	100.12


* from Rossman and Aines (1989)

Supplementary Table 3. (supplementary information) Parameters for 
calculating smoothed values of the heat capacity 

of grossular from Eq. (3) between 0 and 298 K. 

Parameters were derived by fitting the final 

heat capacity data of synthetic grossular, 

as described in the text, with Eq. (3).

	
	grossular

	
	synthetic

	
	

	Low temperature

	n    (mol)
	11.627615

	θD   (K)
	613.0849

	m   (mol)
	0.843008

	θE  (K)
	230.3562

	ns   (mol)
	0.011577

	θS  (K)
	88.4413

	
	

	Tswitch (K)
	41.41

	
	

	High temperature

	n    (mol)
	13.685281

	θD   (K)
	652.9196

	m   (mol)
	6.492280

	θE  (K)
	1121.9173

	ns   (mol)
	1.069298

	θS  (K)
	237.4916


