Table S1 Anisotropic atomic displacement parameters for mukhinite.
	Site
	U11
	U22
	U33
	U12
	U13
	U23

	A1
	0.0168(5)
	0.0149(5)
	0.0146(5)
	0
	0.0095(4)
	0

	A2
	0.0133(3)
	0.0193(4)
	0.0088(3)
	0
	0.0035(2)
	0

	M1
	0.0097(6)
	0.0098(7)
	0.0100(6)
	–0.0008(5)
	0.0034(5)
	–0.0004(5)

	M2
	0.0084(6)
	0.0084(7)
	0.0101(6)
	0.0004(5)
	0.0038(5)
	0.0001(5)

	M3
	0.0120(5)
	0.0136(6)
	0.0147(5)
	0
	0.0045(4)
	0

	Si1
	0.0087(6)
	0.0098(6)
	0.0094(6)
	0
	0.0037(5)
	0

	Si2
	0.0107(6)
	0.0099(6)
	0.0096(6)
	0
	0.0050(5)
	0

	Si3
	0.0074(6)
	0.0106(6)
	0.0089(6)
	0
	0.0043(5)
	0

	O1
	0.0094(11)
	0.0119(12)
	0.0176(11)
	0.0005(9)
	0.0057(9)
	–0.0013(9)

	O2
	0.0115(11)
	0.0163(12)
	0.0152(11)
	–0.0040(9)
	0.0062(9)
	–0.0027(9)

	O3
	0.0107(11)
	0.0121(12)
	0.0161(12)
	–0.0002(9)
	0.0008(10)
	0.0016(9)

	O4
	0.0114(15)
	0.0097(15)
	0.0101(14)
	0
	0.0045(12)
	0

	O5
	0.0101(15)
	0.0115(16)
	0.0089(15)
	0
	0.0023(12)
	0

	O6
	0.0184(16)
	0.0088(16)
	0.0117(15)
	0
	0.0103(13)
	0

	O7
	0.0077(15)
	0.0166(17)
	0.0110(15)
	0
	0.0003(12)
	0

	O8
	0.0197(19)
	0.022(2)
	0.031(2)
	0
	0.0155(16)
	0

	O9
	0.0245(19)
	0.031(2)
	0.0090(16)
	0
	0.0083(15)
	0

	O10
	0.0122(15)
	0.0107(16)
	0.0134(16)
	0
	0.0079(13)
	0


Table S2 Bond valence calculations (v.u.) for mukhinite

	Site
	O1
	O2
	O3
	O4
	O5
	O6
	O7
	O8
	O9
	O10
	Vc

	A1
	0.26×2→
	
	0.36×2→
	
	0.22
	0.10
	0.40
	
	0.06×2→×2↓
	
	2.08

	A2
	
	(0.27+0.14)×2→
	0.19×2→
	
	
	
	0.49
	0.07×2↓
	
	0.22×2→
	2.20

	M1
	0.42×2→
	
	
	0.55×2→×2↓
	0.40×2→×2↓
	
	
	
	
	
	2.74

	M2
	
	
	0.52×2→
	
	
	0.44×2→×2↓
	
	
	
	0.51×2→×2↓
	2.94

	M3
	0.26×2→
	0.42×2→
	
	0.54
	
	
	
	0.61
	
	
	2.51

	Si1
	0.94×2→
	
	
	
	
	
	1.16
	
	0.97
	
	4.01

	Si2
	
	
	1.01×2→
	
	
	
	
	1.12
	1.00
	
	4.14

	Si3
	
	0.99×2→
	
	
	0.89
	0.95
	
	
	
	
	3.82

	HO10
	
	0.12
	
	0.18
	
	
	
	
	
	0.77
	1.07

	Va
	1.88
	1.94
	2.08
	1.82
	1.91
	1.93
	2.05
	1.87
	1.09
	2.01
	


Bond-valence contribution of each cation has been weighted according to its occupancy

