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[bookmark: _Hlk128993347]Figure S1. a The investigated area within the circum-Mediterranean realm; b Geological Mapping campaign of central and southern Libya (marked with green colorcolour); c The wider area of the Al Haruj and Jabal Eghei Volcanic Provinces; d Jabal Eghei Volcanic Province; and e The surface-exposed basalts as the result of the three Middle Miocene to Pliocene volcanic events (according to Radivojević et al. 2015). The spots of the celestine sampling locations are marked with the “×” symbol, collected from the area of the sheet NF 34-1, Geological Map of Libya, scale 1:250,000 (marked with red colorcolour).
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Figure S2. SEM photos (column I, left) and sum spectrums (column II, right) of the analyzed 1-5 samples. 
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Figure S3. The observed (column I, left) PXRPD patterns of the 1-5 samples. The Le Bail (1988) profile fitting (column II, right) of the PXRPD patterns of the 1-5 samples. The observed spectra (red dotted line), fitted spectra (black solid line), difference plot (blue solid line) and Bragg peak positions (green tick marks), are shown as well. 



Table S1. Observed interplanar spacings (dobs, in Å) and relative intensity ratios-RIR (Iobs, in %) of the studied samples; compared to the reference ICDD-PDF's (ICDD-PDF: International Centre for Diffraction Data-Powder Diffraction File) 89-0953 and 05-0593 data standards. 
	89-0953
	05-0593 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 

	hkl 
	dobs 
	Iobs 
	dobs 
	Iobs 
	dobs 
	Iobs 
	dobs 
	Iobs 
	dobs 
	Iobs 
	dobs 
	Iobs 
	dobs 
	Iobs 

	011 
	4.2213 
	9 
	4.230 
	11 
	4.222 
	2 
	4.221 
	2 
	4.222 
	<1 
	4.226 
	2 
	4.222 
	<1 

	200 
	4.1795 
	5 
	/ 
	/ 
	4.181 
	2 
	4.179 
	1 
	4.180 
	<1 
	4.185 
	2 
	4.181 
	<1 

	111 
	3.7681 
	34 
	3.770 
	35 
	3.769 
	8 
	3.768 
	6 
	3.769 
	2 
	3.772 
	7 
	3.769 
	3 

	002 
	3.4347 
	27 
	3.433 
	30 
	3.435 
	100 
	3.434 
	100 
	3.434 
	100 
	3.438 
	100 
	3.435 
	100 

	210 
	3.2938 
	96 
	3.295 
	98 
	3.295 
	72 
	3.294 
	76 
	3.294 
	49 
	3.298 
	73 
	3.295 
	30 

	102 
	3.1769 
	53 
	3.177 
	59 
	3.177 
	17 
	3.176 
	16 
	3.177 
	7 
	3.180 
	15 
	3.177 
	6 

	211 
	2.9700 
	100 
	2.972 
	100 
	2.971 
	25 
	2.970 
	17 
	2.970 
	8 
	2.974 
	20 
	2.971 
	9 

	112 
	2.7317 
	65 
	2.731 
	63 
	2.732 
	11 
	2.731 
	8 
	2.732 
	4 
	2.735 
	11 
	2.732 
	4 

	020 
	2.6754 
	50 
	2.674 
	49 
	2.676 
	12 
	2.676 
	19 
	2.676 
	5 
	2.678 
	14 
	2.676 
	4 

	301 
	2.5820 
	6 
	2.582 
	6 
	2.583 
	1 
	2.582 
	1 
	2.582 
	<1 
	2.585 
	1 
	2.583 
	<1 

	121 
	2.3890 
	4 
	2.388 
	7 
	2.390 
	1 
	2.389 
	1 
	2.390 
	<1 
	2.392 
	1 
	2.390 
	<1 

	212 
	2.3773 
	16 
	2.377 
	17 
	2.378 
	3 
	2.377 
	2 
	2.377 
	1 
	2.380 
	3 
	2.378 
	1 

	220 
	2.2533 
	13 
	2.253 
	18 
	2.254 
	4 
	2.253 
	3 
	2.254 
	2 
	2.256 
	4 
	2.254 
	2 

	103 
	2.2084 
	4 
	2.208 
	5 
	2.209 
	2 
	2.208 
	2 
	2.208 
	<1 
	2.211 
	2 
	2.209 
	<1 

	302 
	2.1638 
	6 
	2.164 
	7 
	2.164 
	1 
	2.164 
	1 
	2.164 
	<1 
	2.167 
	1 
	2.164 
	<1 

	221 
	2.1411 
	24 
	2.141 
	25 
	2.142 
	5 
	2.141 
	5 
	2.142 
	2 
	2.144 
	5 
	2.142 
	2 

	122 
	2.0464 
	47 
	2.045 
	55 
	2.047 
	8 
	2.046 
	6 
	2.047 
	2 
	2.049 
	7 
	2.047 
	3 

	113 
	2.0414 
	60 
	2.041 
	57 
	2.042 
	12 
	2.041 
	8 
	2.041 
	4 
	2.044 
	10 
	2.042 
	4 

	312 
	2.0060 
	33 
	2.006 
	40 
	2.007 
	6 
	2.006 
	4 
	2.006 
	2 
	2.008 
	5 
	2.006 
	2 

	401 
	1.9993 
	44 
	1.999 
	48 
	2.000 
	7 
	1.999 
	6 
	1.999 
	2 
	2.002 
	7 
	2.000 
	3 

	410 
	1.9465 
	12 
	1.947 
	15 
	1.947 
	3 
	1.946 
	2 
	1.947 
	1 
	1.949 
	3 
	1.947 
	2 

	303 
	1.7690 
	15 
	1.769 
	17 
	1.769 
	3 
	1.769 
	2 
	1.769 
	<1 
	1.771 
	2 
	1.769 
	<1 

	004 
	1.7173 
	3 
	1.715 
	3 
	1.718 
	7 
	1.717 
	6 
	1.717 
	14 
	1.719 
	7 
	1.717 
	12 

	322 
	1.6822 
	5 
	/ 
	/ 
	1.683 
	3 
	1.682 
	2 
	1.683 
	<1 
	1.684 
	2 
	1.683 
	<1 

	313 
	1.6796 
	8 
	1.679 
	9 
	1.680 
	2 
	1.679 
	1 
	1.680 
	<1 
	1.682 
	2 
	1.680 
	<1 

	421 
	1.6015 
	13 
	1.601 
	15 
	1.602 
	3 
	1.601 
	2 
	1.602 
	1 
	1.604 
	3 
	1.602 
	1 

	231 
	1.5956 
	10 
	1.596 
	10 
	1.596 
	2 
	1.596 
	2 
	1.596 
	<1 
	1.597 
	2 
	1.596 
	<1 

	132 
	1.5553 
	11 
	1.555 
	11 
	1.556 
	2 
	1.555 
	1 
	1.556 
	<1 
	1.556 
	1 
	1.556 
	<1 

	323 
	1.4756 
	16 
	1.475 
	16 
	1.476 
	2 
	1.476 
	2 
	1.476 
	<1 
	1.477 
	2 
	1.476 
	<1 

	040 
	1.3377 
	7 
	1.338 
	5 
	1.338 
	1 
	1.338 
	3 
	1.338 
	<1 
	1.339 
	1 
	1.338 
	<1 

	006 
	1.1449 
	4 
	/ 
	/ 
	1.145 
	2 
	1.145 
	2 
	1.145 
	5 
	1.146 
	2 
	1.145 
	6 
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Figure S4. Comparative presentation of the reflections with following Miller's hkl indices: (a) 002; (b) 210; (c) 102; (d) 211; (e) 112 (left) and 020 (right); (f) 122 & 113 (left) and 203 & 401 (right); (g) 004; (h) 323; (i) 040 (left) and 431 (right); and (j) 006. 
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[bookmark: _Hlk130291184]Figure S5. Magnified 24.5-30.5o (column I, left) and 31-90o (column II, right) 2θ angle ranges of the Le Bail (1988) profile fittings (Figure S3, column II). 


Table S2. Selected profile parameters and reliability factors refined from the Le Bail (1988) profile fitting method. 
	 
	Sample 1 
	Sample 2  
	Sample 3 
	Sample 4 
	Sample 5  

	Scor 
	2.9218 
	3.3222 
	3.5284 
	3.5373 
	3.2932 

	Eta(p-v) or m(p-vii) 
	0.93137(3) 
	0.95212(3) 
	1.08927(7) 
	1.00617(4) 
	1.06455(6) 

	Halfwidth 
parameters
	U 
	0.10928(3) 
	0.09953(3) 
	0.09902(4) 
	0.12394(4) 
	0.09554(3) 

	
	V 
	-0.00986(3) 
	-0.01081(3) 
	-0.01609(4) 
	-0.01581(4) 
	-0.01614(3) 

	
	W 
	0.00109(0) 
	0.00103(0) 
	0.00286(0) 
	0.00190(0) 
	0.00322(0) 

	Zero-point  
	0.0406(0) 
	0.0413(0) 
	0.0403(0) 
	0.0375(0) 
	0.0527(0) 

	Rp 
	7.86 
	10.5 
	17.8 
	11.6 
	15.9 

	Rwp 
	11.8 
	18.6 
	32.3 
	17.9 
	26.6 

	Rexp 
	6.84 
	6.54 
	5.67 
	6.31 
	6.11 

	Chi2 
	2.96 
	8.11 
	32.4 
	8.05 
	19.0 

	GoF-index 
	1.7 
	2.8 
	5.7 
	2.8 
	4.4 

	RB 
	0.80 
	0.98 
	2.27 
	2.14 
	1.66 

	RF 
	0.59 
	0.79 
	1.05 
	1.23 
	0.81 


*-The numbers in parentheses are the estimated standard deviations multiplied with Scor (Berar and Lelann, 1991), and refer to the last significant number 
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Figure S6. Linear (column I, left) and polynomial [column II, right; C(1)] variations for 1-5 samples of: (a & d) axis a0 (in Å) by axis c0 (in Å); (b & e) axis a0 (in Å) by volume V0 (in Å3); and (c & f) axis c0 (in Å) by volume V0 (in Å3). Marks “+” denote celestine positions (ICDD-PDF: 89-0953). 
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[bookmark: _Hlk128994090]Figure S7. Linear (column I, left) and polynomial [column II, right; C(2)] variations of the axis b0 (in Å) for 1-5 samples by: (a & d) axis a0 (in Å); (b & e) axis c0 (in Å); and (c & f) volume V0 (in Å3). Marks “+” denote celestine positions (ICDD-PDF: 89-0953). 
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Figure S8. Positions of the polynomial variations of the studied samples (Figures S6 and S7) in regard to the celestine, anglesite, and barite standards [ICDD-PDF's: 89-0953 (marked as “+”), 36-1461 (marked as “☼”) and 24-1035 (marked as “×”), respectively]: (a) axis b0 (in Å) by axis a0 (in Å); (b) axis a0 (in Å) by axis c0 (in Å); (c) axis b0 (in Å) by axis c0 (in Å); (d) axis a0 (in Å) by volume V0 (in Å3); (e) axis b0 (in Å) by volume V0 (in Å3); and (f) axis c0 (in Å) by volume V0 (in Å3). Celestine-anglesite linear joins were marked with dotted lines, whereas celestine-barite linear joins were marked with interrupted lines.  
 
Table S3. Calculated differences (in %) between the UCPs for various solid-solutions series. 
	 
	a0 (Å) 
	b0 (Å) 
	c0 (Å) 
	V0 (Å) 

	celestine (89-0953)-anglesite (36-1461) 
	1.4 
	0.9 
	1.3 
	3.5 

	celestine (89-0953)-barite (24-1035) 
	5.9 
	1.9 
	4.0 
	11.4 

	anglesite (36-1461)-barite (24-1035) 
	4.6 
	1.0 
	2.8 
	8.2 
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Figure S9. Infrared spectra of the studied samples.
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Figure S10. Chromatic diagram of the studied samples. 
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Figure S11. Linear (column I, left) and polynomial [column II, right; C(3)] variations of the calculated ionic radiuses (in Å; Table 2) for 1-5 samples by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). Marks “+” and “×” denote celestine positions (ICDD-PDF's: 89-0953 and 05-0593, respectively). 



Table S4. Correlations of the different studied variations (see Discussion, for details).
	
	a0
	b0
	c0
	V0

	C(3)
	0.731
	0.366
	0.620
	0.593

	C(4)
	0.611
	0.254
	0.501
	0.467

	C(5)
	0.927
	0.620
	0.850
	0.832

	C(6)
	0.653
	0.325
	0.526
	0.516

	C(7)
	0.733
	0.368
	0.622
	0.595

	C(8)
	0.669
	0.300
	0.558
	0.525

	C(9)
	1.000
	1.000
	1.000
	0.995

	C(10)
	0.997
	0.998
	0.997
	0.977

	C(11)
	0.397
	0.388
	0.403
	0.348

	C(12)
	0.884
	0.957
	0.955
	0.927

	C(13)
	0.126
	0.102
	0.113
	0.098

	C(14)
	0.884
	0.955
	0.959
	0.936

	C(15)
	0.965
	0.951
	0.991
	0.997

	C(16)
	0.979
	0.926
	0.988
	0.998



Table S5. Determined apfu’s (in at. %) at the 2 (ΣM+S) ions basis from the determined WDS analyses (Table 1). 
	 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 

	Sr 
	0.984 
	0.973 
	0.976 
	0.977 
	0.965 

	Ca 
	0.002 
	0.005 
	0.005 
	0.008 
	0.007 

	Ba 
	0.005 
	0.007 
	0.005 
	0.007 
	0.007 

	Pb 
	0.009 
	0.008 
	0.007 
	0.008 
	0.008 

	ΣM 
	1.000 
	0.993 
	0.993 
	1.000 
	0.987 

	S 
	1.000 
	1.006 
	1.006 
	1.000 
	1.013 

	O 
	4.000 
	4.012 
	4.013 
	3.999 
	4.026 

	ΣM+S 
	2.000 
	1.999 
	1.999 
	2.000 
	2.000 

	S/ΣM 
	1.000 
	1.013 
	1.013 
	1.000 
	1.026 

	Σ(Pb+Ba)/Σ(Ca+X)
	7.000 
	1.250 
	1.000 
	1.875 
	0.750 


 
Table S6. Calculated theoretical ionic radiuses (in Å) of the M cations, and calculated occupancies of the twelve-coordination site (in at. %) based on the determined apfu’s (Table S5). 
	 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 
	variations 

	Sr2+ 
	1.41696 
	1.40112 
	1.40544 
	1.40688 
	1.38960 
	5<2<3<4<1 

	Ca2+ 
	0.00268 
	0.00670 
	0.00670 
	0.01072 
	0.00938 
	1<2=3<5<4 

	Ba2+ 
	0.00805 
	0.01127 
	0.00805 
	0.01127 
	0.01127 
	1=3<2=4=5 

	Pb2+ 
	0.01341 
	0.01192 
	0.01043 
	0.01192 
	0.01192 
	3<2=4=5<1 

	ΣrM 
	1.44110 
	1.43101 
	1.43062 
	1.44079 
	1.42217 
	5<3<2<4<1

	occ.* 
	1.00076 
	0.99376 
	0.99349 
	1.00055 
	0.98762 
	5<3<2<4<1


*-occupancies were calculated by the ΣrM/1.44Å ratios 
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Figure S12. Linear (column I, left) and polynomial [column II, right; C(4)] variations of the calculated ionic radiuses (in Å; Table S6) for 1-5 samples by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). 


Table S7. Recalculated (calc1-3) WDS analyses of the 1-5 studied samples (in wt. %). Atoms per formula units (apfu; in at. %) were calculated at 4 oxygen anions basis. 
	 
	Sample 1
	Sample 2
	Sample 3
	Sample 4
	Sample 5

	A1 
	0.17 
	n.c. 
	n.c. 
	n.c. 
	n.c. 
	0.58 
	n.c. 
	n.c. 

	G2 
	n.c. 
	0.49 
	n.c. 
	0.46 
	n.c. 
	n.c. 
	0.68 
	n.c. 

	X3 
	n.c. 
	n.c. 
	0.10 
	n.c. 
	0.30 
	n.c. 
	n.c. 
	0.60 

	oxides 
	calc1 
	calc2 
	calc3 
	calc2 
	calc3 
	calc1 
	calc2 
	calc3 

	SrO 
	55.30 
	54.98 
	55.04 
	55.18 
	55.35 
	55.24 
	54.70 
	55.21 

	BaO 
	0.45 
	0.62 
	0.62 
	0.42 
	0.42 
	0.56 
	0.58 
	0.58 

	PbO 
	1.05 
	0.94 
	0.94 
	0.87 
	0.87 
	1.02 
	0.95 
	0.97 

	SO3 
	43.20 
	43.45 
	43.40 
	43.53 
	43.36 
	43.18 
	43.77 
	43.25 

	Σ 
	100.00 
	99.99 
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	100.01 

	 
	Sample 1  
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 

	apfu 
	calc1 
	calc2 
	calc3 
	calc2 
	calc3 
	calc1 
	calc2 
	calc3 

	Sr 
	0.986 
	0.977 
	0.979 
	0.979 
	0.984 
	0.985 
	0.968 
	0.984 

	Ba 
	0.005 
	0.007 
	0.007 
	0.005 
	0.005 
	0.007 
	0.007 
	0.007 

	Pb 
	0.009 
	0.008 
	0.008 
	0.007 
	0.007 
	0.008 
	0.008 
	0.008 

	ΣM 
	1.000 
	0.992 
	0.994 
	0.991 
	0.996 
	1.000 
	0.983 
	0.999 

	S 
	1.000 
	1.002 
	1.002 
	1.003 
	1.001 
	1.000 
	1.006 
	1.000 

	S/ΣM 
	1.000 
	1.010 
	1.008 
	1.012 
	1.005 
	1.000 
	1.023 
	1.001 

	Σ(Pb+Ba)/Z 
	n.c. 
	1.875 
	2.500 
	1.333 
	3.000 
	n.c. 
	0.882 
	15.000 


calc1-without calculated anhydrite (CaSO4) contents (A1; in mol. %) at basis of the total observed CaO at samples 1 and 4 
calc2-without calculated gypsum (CaSO4×2H2O) contents (G2; in mol. %) at basis of the total observed CaO at samples 2, 3 and 5
calc3-without calculated other minerals with X (in this case hydrous) component (X3; in mol. %) on basis of the total M apfu’s deficits and estimated sulfur excess at samples 2, 3 and 5 (see Table 1 and text for details) 
n.c.-not calculated 
 
Table S8. Recalculated (calc1-3) theoretical ionic radiuses (in Å) of the M cations, and calculated occupancies of the twelve-coordination site (in at. %) at basis of the recalculated (calc1-3) WDS analyses (Table S7). 
	 
	Sample 1
	Sample 2
	Sample 3
	Sample 4 
	Sample 5

	
	calc1 
	calc2 
	calc3 
	calc2 
	calc3 
	calc1 
	calc2 
	calc3 

	Sr2+ 
	1.41984 
	1.40688 
	1.40976 
	1.40976 
	1.41696 
	1.41840 
	1.39392 
	1.41696 

	Ba2+ 
	0.00805 
	0.01127 
	0.01127 
	0.00805 
	0.00805 
	0.01127 
	0.01127 
	0.01127 

	Pb2+ 
	0.01341 
	0.01192 
	0.01192 
	0.01043 
	0.01043 
	0.01192 
	0.01192 
	0.01192 

	ΣrM 
	1.44130 
	1.43007 
	1.43295 
	1.42824 
	1.43544 
	1.44159 
	1.41711 
	1.44015 

	occ.* 
	1.00090 
	0.99310 
	0.99510 
	0.99183 
	0.99683 
	1.00110 
	0.98410 
	1.00010 


*-occupancies were calculated by the ΣrM/1.44Å ratios 



[image: ] 
Figure S13. Linear (column I, left) and polynomial [column II, right; C(5)] variations of the calculated ionic radiuses (in Å) for 1-5 samples without calculated anhydrite or gypsum contents (Table S8; calc1,2) by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). Marks “+” denote celestine positions (ICDD-PDF: 89-0953). 
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Figure S14. Linear (column I, left) and polynomial [column II, right; C(6)] variations of the calculated ionic radiuses (in Å) for 1-5 samples without calculated anhydrite, gypsum and other minerals with the X component contents (Table S8; calc3) by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). Marks “+” denote celestine positions (ICDD-PDF: 89-0953). 


Table S9. Recalculated theoretical ionic radiuses (in Å) of the M+S6+ ions and calculated occupancies of the twelve-coordination site within two possible options for celestines: as monomineral („mono“; Table 2), and without minor anhydrite („A“) or gypsum („G“) contents (Table S8; calc1,2). 
	 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 

	 
	mono  
	A 
	mono  
	G 
	mono  
	G 
	mono  
	A 
	mono  
	G 

	Sr2+ 
	1.41696 
	1.41984 
	1.39680 
	1.40688 
	1.40112 
	1.40976 
	1.40832 
	1.41840 
	1.38096 
	1.39392 

	Ca2+ 
	0.00268 
	n.c.  
	0.00670 
	n.c.  
	0.00670 
	n.c.  
	0.01072 
	n.c.  
	0.00938 
	n.c.  

	Ba2+ 
	0.00805 
	0.00805 
	0.01127 
	0.01127 
	0.00805 
	0.00805 
	0.01127 
	0.01127 
	0.01127 
	0.01127 

	Pb2+ 
	0.01341 
	0.01341 
	0.01192 
	0.01192 
	0.01043 
	0.01043 
	0.01192 
	0.01192 
	0.01192 
	0.01192 

	S6+ 
	n.c.  
	n.c.  
	0.00036 
	0.00036 
	0.00036 
	0.00036 
	n.c.  
	n.c.  
	0.00072 
	0.00072 

	Σ(rM+rS) 
	1.44110 
	1.44130 
	1.42705 
	1.43043 
	1.42666 
	1.42860 
	1.44223 
	1.44159 
	1.41425 
	1.41783 

	occ.* 
	1.00076 
	1.00090 
	0.99101 
	0.99335 
	0.99074 
	0.99208 
	1.00155 
	1.00110 
	0.98212 
	0.98460 


*-occupancies were calculated by the Σ(rM+rS)/1.44Å ratios 
n.c.-not calculated  


[image: ] 
Figure S15. Linear (column I, left) and polynomial [column II, right; C(7)] variations of the recalculated ionic radiuses (in Å) for 1-5 samples treated as monomineral celestines (Table S9; „mono“) by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). Marks “+” and “×” denote celestine positions (ICDD-PDF's: 89-0953 and 05-0593, respectively). 



[image: ] 
Figure S16. Linear (column I, left) and polynomial [column II, right; C(8)] variations of the recalculated ionic radiuses (in Å) for 1-5 samples treated as major celestines with neglected anhydrite („A“) or gypsum („G“) contents (Table S9) by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). Marks “+” and “×” denote celestine positions (ICDD-PDF's: 89-0953 and 05-0593, respectively). 


Table S10. Determined (marked as „det“; Table 5) and presumed (marked as „pre“) UCPs of the studied samples (as monomineral, Table 1); and without minor anhydrite („A“) and gypsum („G“) contents (Table S7). Differences (Δ) and ratios between these are also presented. 
	 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5  

	a0det 
	8.3622(6) 
	8.3578(9) 
	8.359(1) 
	8.3705(6) 
	8.361(1) 

	 
	mono 
	A 
	mono 
	G 
	mono 
	G 
	mono 
	A 
	mono 
	G 

	celestinepre 
	8.2253 
	8.2420 
	8.1082 
	8.1667 
	8.1333 
	8.1835 
	8.1751 
	8.2336 
	8.0163 
	8.0915 

	anhydritepre,* 
	0.0166 
	n.c. 
	0.0416 
	n.c. 
	0.0416 
	n.c. 
	0.0665 
	n.c. 
	0.0582 
	n.c. 

	baritepre 
	0.0444 
	0.0444 
	0.0622 
	0.0622 
	0.0444 
	0.0444 
	0.0622 
	0.0622 
	0.0622 
	0.0622 

	anglesitepre 
	0.0763 
	0.0763 
	0.0678 
	0.0678 
	0.0593 
	0.0593 
	0.0678 
	0.0678 
	0.0678 
	0.0678 

	a0pre 
	8.3626 
	8.3627 
	8.2798 
	8.2967 
	8.2786 
	8.2872 
	8.3716 
	8.3636 
	8.2045 
	8.2215 

	Δ(a0det-a0pre) 
	-0.0004 
	-0.0005 
	0.0780 
	0.0611 
	0.0804 
	0.0718 
	-0.0011 
	0.0069 
	0.1565 
	0.1395 

	ratio a0det/a0pre 
	1.0000 
	0.9999 
	1.0094 
	1.0074 
	1.0097 
	1.0087 
	0.9999 
	1.0008 
	1.0191 
	1.0170 

	b0det 
	5.3519(4) 
	5.3510(5) 
	5.353(1) 
	5.3568(4) 
	5.3528(8) 

	 
	mono 
	A 
	mono 
	G 
	mono 
	G 
	mono 
	A 
	mono 
	G 

	celestinepre 
	5.2644 
	5.2751 
	5.1895 
	5.2270 
	5.2056 
	5.2376 
	5.2323 
	5.2698 
	5.1306 
	5.1788 

	anhydritepre,* 
	0.0106 
	n.c. 
	0.0266 
	n.c. 
	0.0266 
	n.c. 
	0.0426 
	n.c. 
	0.0372 
	n.c. 

	baritepre 
	0.0273 
	0.0273 
	0.0382 
	0.0382 
	0.0273 
	0.0273 
	0.0382 
	0.0382 
	0.0382 
	0.0382 

	anglesitepre 
	0.0486 
	0.0486 
	0.0432 
	0.0432 
	0.0378 
	0.0378 
	0.0432 
	0.0432 
	0.0432 
	0.0432 

	b0pre 
	5.3509 
	5.3510 
	5.2975 
	5.3084 
	5.2973 
	5.3027 
	5.3563 
	5.3512 
	5.2492 
	5.2602 

	Δ(b0det-b0pre) 
	0.0010 
	0.0009 
	0.0535 
	0.0426 
	0.0557 
	0.0503 
	0.0005 
	0.0056 
	0.1036 
	0.0926 

	ratio b0det/b0pre 
	1.0002 
	1.0002 
	1.0101 
	1.0080 
	1.0105 
	1.0095 
	1.0001 
	1.0010 
	1.0197 
	1.0176 

	c0det 
	6.8702(4) 
	6.8683(7) 
	6.8690(8) 
	6.8767(2) 
	6.8696(6) 

	 
	mono 
	A 
	mono 
	G 
	mono 
	G 
	mono 
	A 
	mono 
	G 

	celestinepre 
	6.7591 
	6.7728 
	6.6629 
	6.7110 
	6.6835 
	6.7248 
	6.7179 
	6.7660 
	6.5874 
	6.6492 

	anhydritepre,* 
	0.0137 
	n.c. 
	0.0342 
	n.c. 
	0.0342 
	n.c. 
	0.0547 
	n.c. 
	0.0478 
	n.c. 

	baritepre 
	0.0358 
	0.0358 
	0.0501 
	0.0501 
	0.0358 
	0.0358 
	0.0501 
	0.0501 
	0.0501 
	0.0501 

	anglesitepre 
	0.0626 
	0.0626 
	0.0557 
	0.0557 
	0.0487 
	0.0487 
	0.0557 
	0.0557 
	0.0557 
	0.0557 

	c0pre 
	6.8712 
	6.8712 
	6.8029 
	6.8168 
	6.8022 
	6.8093 
	6.8784 
	6.8718 
	6.7410 
	6.7550 

	Δ(c0det-c0pre) 
	-0.0010 
	-0.0010 
	0.0654 
	0.0515 
	0.0668 
	0.0597 
	-0.0017 
	0.0049 
	0.1286 
	0.1146 

	ratio c0det/c0pre 
	0.9998 
	0.9998 
	1.0096 
	1.0076 
	1.0098 
	1.0088 
	0.9998 
	1.0007 
	1.0191 
	1.0170 

	V0det
	307.46(4) 
	307.17(5) 
	307.36(8) 
	308.34(4) 
	307.47(7) 

	 
	mono 
	A 
	mono 
	G 
	mono 
	G 
	mono 
	A 
	mono 
	G 

	celestinepre 
	302.35 
	302.97 
	298.05 
	300.20 
	298.97 
	300.82 
	300.51 
	302.66 
	294.67 
	297.44 

	anhydritepre,* 
	0.61 
	n.c. 
	1.53 
	n.c. 
	1.53 
	n.c. 
	2.44 
	n.c. 
	2.14 
	n.c. 

	baritepre 
	1.73 
	1.73 
	2.43 
	2.43 
	1.73 
	1.73 
	2.43 
	2.43 
	2.43 
	2.43 

	anglesitepre 
	2.86 
	2.86 
	2.55 
	2.55 
	2.23 
	2.23 
	2.55 
	2.55 
	2.55 
	2.55 

	V0pre 
	307.55 
	307.56 
	304.56 
	305.18 
	304.46 
	304.78 
	307.93 
	307.64 
	301.79 
	302.42 

	Δ(V0det-V0pre) 
	-0.09 
	-0.10 
	2.61 
	1.99 
	2.90 
	2.58 
	0.41 
	0.70 
	5.68 
	5.05 

	ratio V0det/V0pre 
	0.9997 
	0.9997 
	1.0086 
	1.0065 
	1.0095 
	1.0085 
	1.0013 
	1.0023 
	1.0188 
	1.0167 

	the ratio of axes variations 
	c0<a0<b0 
	c0<a0<b0 
	a0<c0<b0 
	a0<c0<b0 
	a0<c0<b0 
	a0<c0<b0 
	c0<a0<b0
	c0<a0<b0 
	a0=c0<b0
	a0=c0<b0


*-presumed by the volume ratio between anhydrite (ICDD-PDF 37-1496; V=305.60 Å3) and celestine (ICDD-PDF 89-0953; V=307.27 Å3), according to their different space groups  
n.c.-not calculated  
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Figure S17. Linear (column I, left) and polynomial [column II, right; C(9)] variations of the calculated ionic radiuses (in Å; Table 2) for monomineral 1-5 samples (Table S10) by: (a & e) ratio of axis a0; (b & f) ratio of axis b0; (c & g) ratio of axis c0; and (d & h) ratio of volume V0. 



[image: ] 
Figure S18. Linear (column I, left) and polynomial [column II, right; C(10)] variations of the calculated ionic radiuses (in Å; Table S8) for 1-5 samples without calculated Ca from anhydrite or gypsum contents (Table S10) by: (a & e) ratio of axis a0; (b & f) ratio of axis b0; (c & g) ratio of axis c0; and (d & h) ratio of volume V0. 
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Figure S19. Linear (column I, left) and polynomial [column II, right; C(11)] variations of the presumed (Table S10) by determined (Table 5) UCPs: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). 



Table S11. UCPs and average <M-O> distances (in Å) of the selected celestines. 
	 
	1* 
	2* 
	3* 
	4* 
	5* 
	6* 
	7* 

	a0 (Å) 
	8.377(6) 
	8.360(1) 
	8.371(3) 
	8.408(2) 
	8.3545(8) 
	8.36030(5) 
	8.358(1) 

	b0 (Å) 
	5.350(4) 
	5.352(1) 
	5.355(2) 
	5.372(1) 
	5.3458(6) 
	5.34732(1) 
	5.348(1) 

	c0 (Å) 
	6.873(4) 
	6.858(1) 
	6.870(3) 
	6.897(2) 
	6.8671(7) 
	6.87032(3) 
	6.864(1) 

	V0 (Å3) 
	308.03# 
	306.81 
	307.96# 
	311.52# 
	306.69(6) 
	307.139(3) 
	306.846(1) 

	<M-O> 
	2.83 
	2.827(1) 
	2.831 
	2.842 
	2.827(1) 
	2.827(1) 
	/ 


References: 1* Garske and Peacor (1965; SrSO4 with 0.5-1.0% BaO; Waterville, Ohio); 2* Hawthorne and Ferguson (1975; SrSO4; Bristol, England); 3* Miyake et al. [1978; (Sr0.986Ba0.013Pb0.001)SO4; Clay Center, Ohio]; 4* Brigatti et al. [1997; (Sr0.87Ba0.13)SO4; Montecchio Maggiore, Italy]; 5* Jacobsen et al. [1998; (Sr1.003Pb0.001Ca0.005)1.009(SO4)0.999; University of Colorado]; 6* Antao [2012; (Sr0.966Fe0.001Ba0.001)0.968(SO4)1.027; Saxony, Ngar Majunga, Madagascar]; 7* Ye et al. [2019; SrSO4 (synthetic high-purity 99.999%)].  
#-calculated in this paper  
 
Table S12. Recalculated apfu’s (in at. %) from Table 1. 
	 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 

	Sr 
	0.984 
	0.980 
	0.983 
	0.978 
	0.978 

	Ca 
	0.002 
	0.005 
	0.005 
	0.008 
	0.007 

	Ba 
	0.005 
	0.007 
	0.005 
	0.007 
	0.007 

	Pb 
	0.009 
	0.008 
	0.007 
	0.008 
	0.008 

	ΣM 
	1.000 
	1.000 
	1.000 
	1.001 
	1.000 

	Σ(Pb+Ba)/Ca 
	7.000 
	3.000 
	2.400 
	1.875 
	2.143 


 
Table S13. Recalculated theoretical ionic radiuses (in Å) of the M cations, and occupancies of the twelve-coordination site (in at. %) from Table 2. 
	apfu 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 
	variations 

	Sr2+ 
	1.41696 
	1.41120 
	1.41552 
	1.40832 
	1.40832 
	4=5<2<3<1 

	Ca2+ 
	0.00268 
	0.00670 
	0.00670 
	0.01072 
	0.00938 
	1<2=3<5<4 

	Ba2+ 
	0.00805 
	0.01127 
	0.00805 
	0.01127 
	0.01127 
	1=3<2=4=5 

	Pb2+ 
	0.01341 
	0.01192 
	0.01043 
	0.01192 
	0.01192 
	3<2=4=5<1 

	ΣrM 
	1.44110 
	1.44109 
	1.44070 
	1.44223 
	1.44089 
	3<5<1~2<4 

	occ.* 
	1.00076 
	1.00076 
	1.00049 
	1.00155 
	1.00062 
	3<5<1=2<4 


 
Table S14. Recalculated apfu’s (in at. %) from Table S7 (calc1,2). 
	 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 

	Sr 
	0.986 
	0.985 
	0.988 
	0.985 
	0.985 

	Ba 
	0.005 
	0.007 
	0.005 
	0.007 
	0.007 

	Pb 
	0.009 
	0.008 
	0.007 
	0.008 
	0.008 

	ΣM 
	1.000 
	1.000 
	1.000 
	1.000 
	1.000 



Table S15. Recalculated theoretical ionic radiuses (in Å) of the M cations, and occupancies of the twelve-coordination site (in at. %) from Table S8.
	apfu 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 
	variations 

	Sr2+ 
	1.41984 
	1.41840 
	1.42272 
	1.41840 
	1.41840 
	2=4=5<1<3 

	Ba2+ 
	0.00805 
	0.01127 
	0.00805 
	0.01127 
	0.01127 
	1=3<2=4=5 

	Pb2+ 
	0.01341 
	0.01192 
	0.01043 
	0.01192 
	0.01192 
	3<2=4=5<1 

	ΣrM 
	1.44130 
	1.44159 
	1.44120 
	1.44159 
	1.44159 
	3<1<2=4=5 

	occ.* 
	1.00090 
	1.00110 
	1.00083 
	1.00110 
	1.00110 
	3<1<2=4=5 




[image: ] 
Figure S20. Linear (column I, left) and polynomial [column II, right; C(12)] variations of the recalculated ionic radiuses (in Å) for 1-5 samples treated as monomineral celestines (Table S13) by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). 



[image: ] 
Figure S21. Linear (column I, left) and polynomial [column II, right; C(13)] variations of the recalculated ionic radiuses (in Å) for 1-5 samples treated as major celestines with neglected anhydrite or gypsum contents (Table S15) by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). 


Table S16. Determined (marked as „obs“; Table 5) and presumed (marked as „calc“) UCPs of the studied samples as monomineral celestines (Table S12). Differences (Δ) and ratios between these are also presented. 
	 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5 

	a0obs 
	8.3622(6) 
	8.3578(9) 
	8.359(1) 
	8.3705(6) 
	8.361(1) 

	celestinecalc 
	8.2253 
	8.1918 
	8.2169 
	8.1751 
	8.1751 

	anhydritecalc,* 
	0.0166 
	0.0416 
	0.0416 
	0.0665 
	0.0582 

	baritecalc 
	0.0444 
	0.0622 
	0.0444 
	0.0622 
	0.0622 

	anglesitecalc 
	0.0763 
	0.0678 
	0.0593 
	0.0678 
	0.0678 

	a0calc 
	8.3626 
	8.3634 
	8.3622 
	8.3716 
	8.3633 

	Δ(a0obs-a0calc) 
	-0.0004 
	-0.0056 
	-0.0032 
	-0.0011 
	-0.0023 

	ratio a0obs/a0calc 
	1.0000 
	0.9993 
	0.9996 
	0.9999 
	0.9997 

	b0obs 
	5.3519(4) 
	5.3510(5) 
	5.353(1) 
	5.3568(4) 
	5.3528(8) 

	celestinecalc 
	5.2644 
	5.2430 
	5.2590 
	5.2323 
	5.2323 

	anhydritecalc,* 
	0.0106 
	0.0266 
	0.0266 
	0.0426 
	0.0372 

	baritecalc 
	0.0273 
	0.0382 
	0.0273 
	0.0382 
	0.0382 

	anglesitecalc 
	0.0486 
	0.0432 
	0.0378 
	0.0432 
	0.0432 

	b0calc 
	5.3509 
	5.3510 
	5.3507 
	5.3563 
	5.3509 

	Δ(b0obs-b0calc) 
	0.0010 
	0.0000 
	0.0023 
	0.0005 
	0.0019 

	ratio b0obs/b0calc 
	1.0002 
	1.0000 
	1.0004 
	1.0001 
	1.0004 

	c0obs 
	6.8702(4) 
	6.8683(7) 
	6.8690(8) 
	6.8767(2) 
	6.8696(6) 

	celestinecalc 
	6.7591 
	6.7316 
	6.7522 
	6.7179 
	6.7179 

	anhydritecalc,*
	0.0137 
	0.0342 
	0.0342 
	0.0547 
	0.0478 

	baritecalc 
	0.0358 
	0.0501 
	0.0358 
	0.0501 
	0.0501 

	anglesitecalc 
	0.0626 
	0.0557 
	0.0487 
	0.0557 
	0.0557 

	c0calc 
	6.8712 
	6.8716 
	6.8709 
	6.8784 
	6.8715 

	Δ(c0obs-c0calc) 
	-0.0010 
	-0.0033 
	-0.0019 
	-0.0017 
	-0.0019 

	ratio c0obs/c0calc 
	0.9998 
	0.9995 
	0.9997 
	0.9998 
	0.9997 

	V0obs 
	307.46(4) 
	307.17(5) 
	307.36(8) 
	308.34(4) 
	307.47(7) 

	celestinecalc 
	302.35 
	301.12 
	302.05 
	300.51 
	300.51 

	anhydritecalc,*
	0.61 
	1.53 
	1.53 
	2.44 
	2.14 

	baritecalc 
	1.73 
	2.43 
	1.73 
	2.43 
	2.43 

	anglesitecalc 
	2.86 
	2.55 
	2.23 
	2.55 
	2.55 

	V0calc 
	307.55 
	307.63 
	307.54 
	307.93 
	307.63 

	Δ(V0obs-V0calc) 
	-0.09 
	-0.46 
	-0.18 
	0.41 
	-0.16 

	ratio V0obs/V0calc 
	0.9997 
	0.9985 
	0.9988 
	1.0013 
	0.9995 

	the ratio of axes variations 
	c0<a0<b0 
	a0<c0<b0 
	a0<c0<b0 
	c0<a0<b0 
	a0=c0<b0 


*-presumed by the volume ratio between anhydrite (ICDD-PDF 37-1496; V=305.60 Å3) and celestine (ICDD-PDF 89-0953; V=307.27 Å3), according to their different space groups  
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Figure S22. Linear (column I, left) and polynomial [column II, right; C(14)] variations of the calculated (Table S16; marked as „calc“) by observed (Table 5; marked as „obs“) UCPs: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). 


Table S17. Recalculated variations of temperature dependence by UCPs for the Clt98Ang02, Clt96Ang04 and Clt94Ang06 celestine-anglesite solid-solution series, at the ambient pressure conditions. 
	T (K) / a0 (Å) 
	Celestine1 
	Anglesite2 
	Clt98Ang02* 
	Clt96Ang04* 
	Clt94Ang06* 

	320 
	8.3494 
	8.4725 
	8.3519 
	8.3543 
	8.3568 

	340 
	8.3527 
	8.4754 
	8.3552 
	8.3576 
	8.3601 

	370 
	8.3574 
	8.4802 
	8.3599 
	8.3623 
	8.3648 

	400 
	8.3612 
	8.4863 
	8.3637 
	8.3662 
	8.3687 

	430 
	8.3672 
	8.4927 
	8.3697 
	8.3722 
	8.3747 

	460 
	8.3729 
	8.4978 
	8.3754 
	8.3779 
	8.3804 

	490 
	8.3801 
	8.5038 
	8.3826 
	8.3850 
	8.3875 

	520 
	8.3863 
	8.5100 
	8.3888 
	8.3912 
	8.3937 

	T (K) / b0 (Å) 
	Celestine1 
	Anglesite2 
	Clt98Ang02* 
	Clt96Ang04* 
	Clt94Ang06* 

	320 
	5.3465 
	5.3938 
	5.3474 
	5.3484 
	5.3493 

	340 
	5.3481 
	5.3953 
	5.3490 
	5.3500 
	5.3509 

	370 
	5.3507 
	5.3978 
	5.3516 
	5.3526 
	5.3535 

	400 
	5.3542 
	5.4006 
	5.3551 
	5.3561 
	5.3570 

	430 
	5.3573 
	5.4038 
	5.3582 
	5.3592 
	5.3601 

	460 
	5.3614 
	5.4069 
	5.3623 
	5.3632 
	5.3641 

	490 
	5.3654 
	5.4094 
	5.3663 
	5.3672 
	5.3680 

	520 
	5.3688 
	5.4128 
	5.3697 
	5.3706 
	5.3714 

	T (K) / c0 (Å) 
	Celestine1 
	Anglesite2 
	Clt98Ang02* 
	Clt96Ang04* 
	Clt94Ang06* 

	320 
	6.8603 
	6.9497 
	6.8621 
	6.8639 
	6.8657 

	340 
	6.8625 
	6.9524 
	6.8643 
	6.8661 
	6.8679 

	370 
	6.8657 
	6.9548 
	6.8675 
	6.8693 
	6.8710 

	400 
	6.8686 
	6.9581 
	6.8704 
	6.8722 
	6.8740 

	430 
	6.8718 
	6.9618 
	6.8736 
	6.8754 
	6.8772 

	460 
	6.8765 
	6.9649 
	6.8783 
	6.8800 
	6.8818 

	490 
	6.8809 
	6.9680 
	6.8826 
	6.8844 
	6.8861 

	520 
	6.8838 
	6.9721 
	6.8856 
	6.8873 
	6.8891 

	T (K) / V0 (Å3) 
	Celestine1 
	Anglesite2 
	Clt98Ang02* 
	Clt96Ang04* 
	Clt94Ang06* 

	320 
	306.24 
	317.60 
	306.47 
	306.69 
	306.92 

	340 
	306.56 
	317.91 
	306.79 
	307.01 
	307.24 

	370 
	307.02 
	318.35 
	307.25 
	307.47 
	307.70 

	400 
	307.49 
	318.90 
	307.72 
	307.95 
	308.17 

	430 
	308.03 
	319.49 
	308.26 
	308.49 
	308.72 

	460 
	308.69 
	320.01 
	308.92 
	309.14 
	309.37 

	490 
	309.38 
	320.54 
	309.60 
	309.83 
	310.05 

	520 
	309.94 
	321.15 
	310.16 
	310.39 
	310.61 


1Ye et al. (2019) 
2Li et al. (2018) 
*This study 


Table S18. Recalculated variations of temperature dependence by UCPs for the Clt99Brt01, Clt98Brt02 and Clt97Brt03 celestine-barite solid-solution series, at the ambient pressure conditions. 
	T (K) / a0 (Å) 
	Celestine1 
	Barite1 
	Clt99Brt01* 
	Clt98Brt02* 
	Clt97Brt03* 

	320 
	8.3494 
	8.86832 
	8.3546 
	8.3598 
	8.3650 

	340 
	8.3527 
	8.8712 
	8.3579 
	8.3631 
	8.3683 

	370 
	8.3574 
	8.8753 
	8.3626 
	8.3678 
	8.3729 

	400 
	8.3612 
	8.8785 
	8.3664 
	8.3715 
	8.3767 

	430 
	8.3672 
	8.8811 
	8.3723 
	8.3775 
	8.3826 

	460 
	8.3729 
	8.8876 
	8.3780 
	8.3832 
	8.3883 

	490 
	8.3801 
	8.8907 
	8.3852 
	8.3903 
	8.3954 

	520 
	8.3863 
	8.8966 
	8.3914 
	8.3965 
	8.4016 

	T (K) / b0 (Å) 
	Celestine1 
	Barite1 
	Clt99Brt01* 
	Clt98Brt02* 
	Clt97Brt03* 

	320 
	5.3465 
	5.45012 
	5.3475 
	5.3486 
	5.3496 

	340 
	5.3481 
	5.4528 
	5.3491 
	5.3502 
	5.3512 

	370 
	5.3507 
	5.4556 
	5.3517 
	5.3528 
	5.3538 

	400 
	5.3542 
	5.4585 
	5.3552 
	5.3563 
	5.3573 

	430 
	5.3573 
	5.4601 
	5.3583 
	5.3594 
	5.3604 

	460 
	5.3614 
	5.4641 
	5.3624 
	5.3634 
	5.3645 

	490 
	5.3654 
	5.4665 
	5.3664 
	5.3674 
	5.3684 

	520 
	5.3688 
	5.4712 
	5.3698 
	5.3708 
	5.3719 

	T (K) / c0 (Å) 
	Celestine1 
	Barite1 
	Clt99Brt01* 
	Clt98Brt02* 
	Clt97Brt03* 

	320 
	6.8603 
	7.14492 
	6.8631 
	6.8660 
	6.8688 

	340 
	6.8625 
	7.1472 
	6.8653 
	6.8682 
	6.8710 

	370 
	6.8657 
	7.1499 
	6.8685 
	6.8714 
	6.8742 

	400 
	6.8686 
	7.1526 
	6.8714 
	6.8743 
	6.8771 

	430 
	6.8718 
	7.1550 
	6.8746 
	6.8775 
	6.8803 

	460 
	6.8765 
	7.1584 
	6.8793 
	6.8821 
	6.8850 

	490 
	6.8809 
	7.1624 
	6.8837 
	6.8865 
	6.8893 

	520 
	6.8838 
	7.1655 
	6.8866 
	6.8894 
	6.8922 

	T (K) / V0 (Å3) 
	Celestine1 
	Barite1 
	Clt99Brt01* 
	Clt98Brt02* 
	Clt97Brt03* 

	320 
	306.24 
	345.332 
	306.63 
	307.02 
	307.41 

	340 
	306.56 
	345.73 
	306.95 
	307.34 
	307.74 

	370 
	307.02 
	346.20 
	307.41 
	307.80 
	308.20 

	400 
	307.49 
	346.64 
	307.88 
	308.27 
	308.66 

	430 
	308.03 
	346.95 
	308.42 
	308.81 
	309.20 

	460 
	308.69 
	347.63 
	309.08 
	309.47 
	309.86 

	490 
	309.38 
	348.10 
	309.77 
	310.15 
	310.54 

	520 
	309.94 
	348.78 
	310.33 
	310.72 
	311.10 


1Ye et al. (2019) 
2For barite it is 315K (Ye et al., 2019) 
*This study 


Table S19. Relative UCPs of celestine, anglesite and barite, calculated from the ratio of the data at 320K* and 520K (Tables S17 and S18). 
	 
	Celestine 
	Anglesite 
	Barite

	a520K/a320K 
	1.00442 
	1.00443 
	1.00319 

	b520K/b320K 
	1.00417 
	1.00352 
	1.00387 

	c520K/c320K 
	1.00343 
	1.00322 
	1.00288 

	V520K/V320K 
	1.01208 
	1.01118 
	1.00999 

	the ratio of axes variations 
	c0<b0<a0 
	c0<b0<a0 
	c0<a0<b0 


*For barite it is 315K (Ye et al., 2019) 

[image: ] 
Figure S23. Five possible different variations (plotted from Figure 3h) of: 1. volume increase by a temperature increase, including the Brt contents increase; 2. volume increase by a constant temperature, including the Brt contents increase; 3. volume increase by a temperature decrease, including the Brt contents increase; 4. constant volume by a temperature increase, including the Brt contents, decrease; and 5. volume increase by a temperature increase, having a constant Brt content. 
 


[image: ] 
Figure S24. Linear (column I, left) and polynomial [column II, right; C(15)] variations of the temperature (in K) for 1-5 samples (Tables 5 and 8) by: (a & e) axis a0 (in Å); (b & f) axis b0 (in Å); (c & g) axis c0 (in Å); and (d & h) volume V0 (in Å3). 


Table S20. Estimated UCPs of the studied samples at room temperature (23 oC) and ambient pressure conditions, based on the extrapolated data presented in Tables S17 and S18; Table 8 and Figure 3. 
	 
	Sample 1 
	Sample 2 
	Sample 3 
	Sample 4 
	Sample 5  

	a0 (Å) 
	8.348 
	8.348 
	8.347 
	8.350 
	8.348 

	b0 (Å) 
	5.345 
	5.345 
	5.345 
	5.346 
	5.345 

	c0 (Å) 
	6.860 
	6.860 
	6.859 
	6.862 
	6.860 

	V0 (Å3) 
	306.10 
	306.10 
	306.00 
	306.30 
	306.10 




 
[image: ] 
Figure S25. Linear (column I, left) and polynomial [column II, right; C(16)] variations of the average temperature (in K) for 1-5 samples (Table 8) by ratio (Table 9) of: (a & e) axis a0; (b & f) axis b0; (c & g) axis c0; and (d & h) volume V0. 
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