Table S5. Representative chemical compositions of the carbonates and spinelides occurring in the MSI
	
	
	
	
	
	
	
	
	
	
	

	Mineral 
	Dola
	Dola
	Dola
	Mgsa
	Mgsa
	Mgsa
	
	Mineral 
	Chra
	Chra

	Sample
	Hz 276 
	Hz 322
	Lh 332  
	Hz 322
	Hz 276 
	Lh 332  
	
	Sample
	Hz 276
	Hz 322

	Occurrence
	MSI
	MSI
	MSI
	MSI
	MSI
	MSI
	
	Occurrence
	MSI
	MSI

	 
	n=3
	n=2
	n=2
	n=2
	n=2
	n=1
	
	 
	n=1
	n=5

	SiO2
	0.18
	0.21
	0.27
	0.62
	0.40
	0.72
	
	SiO2
	0.28
	0.56

	TiO2
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	
	TiO2
	0.04
	0.02

	Al2O3
	bdl
	bdl
	0.07
	0.10
	0.05
	0.13
	
	Al2O3
	23.22
	19.50

	Cr2O3
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	
	Cr2O3
	46.82
	50.78

	FeO
	1.84
	2.07
	2.70
	3.31
	3.53
	3.50
	
	V2O3
	0.09
	0.11

	MnO
	0.16
	0.24
	0.21
	0.14
	0.14
	0.19
	
	Fe2O3
	0.26
	1.23

	MgO
	20.91
	20.09
	20.16
	43.92
	43.81
	44.17
	
	FeO
	15.95
	16.69

	ZnO
	bdl
	bdl
	0.07
	bdl
	bdl
	bdl
	
	MnO
	0.03
	0.08

	BaO
	0.08
	0.17
	0.04
	0.08
	0.09
	0.07
	
	MgO
	12.87
	12.17

	SrO
	0.13
	0.16
	0.08
	bdl
	0.05
	0.05
	
	NiO
	bdl
	bdl

	CaO
	29.43
	30.22
	29.60
	1.09
	1.10
	0.62
	
	ZnO
	0.07
	0.17

	Na2O
	0.05
	0.08
	0.07
	bdl
	bdl
	bdl
	
	CaO
	0.24
	0.16

	CO2*
	47.23
	47.18
	47.07
	50.95
	51.00
	51.02
	
	Total
	99.86
	100.49

	Total
	100.05
	100.46
	100.35
	100.23
	100.16
	100.48
	
	
	
	

	
	
	
	
	
	
	
	
	B-site
	
	

	Si
	0.006
	0.006
	0.008
	0.017
	0.011
	0.020
	
	Al
	0.838
	0.679

	Ti
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	
	Cr
	1.134
	1.288

	Al
	0.000
	0.000
	0.001
	0.002
	0.001
	0.002
	
	V
	0.002
	0.003

	Cr
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	
	Fe3+
	0.006
	0.030

	V
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	
	Fe2+
	0.002
	0.001

	Fe2+
	0.047
	0.053
	0.069
	0.078
	0.084
	0.082
	
	
	
	

	Mn
	0.004
	0.006
	0.005
	0.003
	0.003
	0.005
	
	A-site
	
	

	Mg
	0.961
	0.923
	0.924
	1.845
	1.853
	1.846
	
	Mg
	0.588
	0.543

	Ni
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	
	Fe2+
	0.409
	0.440

	Zn
	0.000
	0.000
	0.002
	0.000
	0.000
	0.000
	
	Mn
	0.001
	0.004

	Ba
	0.001
	0.002
	0.001
	0.001
	0.001
	0.001
	
	Zn
	0.002
	0.004

	Sr
	0.002
	0.003
	0.001
	0.000
	0.001
	0.001
	
	Ni
	0.000
	0.000

	Ca
	0.972
	0.998
	0.975
	0.033
	0.034
	0.019
	
	Ti
	0.001
	0.000

	Na
	0.002
	0.002
	0.002
	0.000
	0.000
	0.000
	
	Ca
	0.008
	0.008

	C
	2.000
	2.000
	2.000
	2.000
	2.000
	2.000
	
	
	
	



Crystal-chemical formulas of carbonates were calculated on the basis of 6 O atoms.
CO2* calculated based on stoichiometry.
Crystal-chemical formulas of spinel group minerals were obtained on the basis of 4 O atoms and 3 cations.
The Fe2+/Fe3+ ratio was calculated to keep the formula electro-neutral.
a Average compositions of the MSI phases were published in Kotková et al. (2021a).  

