
Online Resource 2 - Water contents in olivine crystals

Since 10-15 unpolarized spectra in each run were collected for the synthesized olivine the water contents were quantified applying the method of Kovacs et al. (2008). The amounts of water dissolved in olivine were calculated using the calibrations of Libowitzky and Rossman (1997) and Bell et al. (1995).
Water concentrations (ppm) for olivine

	Run
	H2Oa
	H2Ob

	Cl-22
	49
	34

	Cl-23
	53
	37

	Cl-24
	43
	29

	Cl-25
	52
	43

	Cl-26
	43
	38

	F-2
	77
	112

	F-3
	171
	207

	Cl-F-1
	180
	234

	F-1
	100
	122

	F-5
	34
	50

	F-4
	72
	87

	F-6
	50
	55

	F-7
	160
	160


aWater concentrations (ppm) of olivine calculated using the Bell et al. (1995) calibration. bWater concentrations (ppm) of olivne calculated using the Libowitzky and Rossman (1997) calibration.
Water concentrations in olivine are related to the presence of fluorine in the bulk composition permitting thus the OH incorporation via the stabilization of humite-point defects (Fig. 5). For comparison in the simplest system MgO-SiO2-H2O±TiO2, in absence of fluorine, forsterite crystals with a Ti content in the range of 25-35 ppm contain between 18 and 35 wt ppm H2O, whereas Ti-free forsterite have less than 10 wt ppm H2O (Fabbrizio et al. 2013). 
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