Appendix 1. Anisotropic displacement parameters (Å2) 

	
	
	Aragonite
	Strontianite
	Cerussite
	Witherite
	
	
	Aragonite
	Strontianite
	Cerussite
	Witherite

	M
	U11
	0.0131(3)
	0.0175(9)
	0.0133(3)
	0.0158(4)
	O1
	U11
	0.0211(9)
	0.011(5)
	0.027(5)
	0.025(5)

	
	U22
	0.0110(3)
	0.0176(9)
	0.0146(3)
	0.0127(4)
	
	U22
	0.0128(8)
	0.016(5)
	0.014(4)
	0.015(4)

	
	U33
	0.0122(3)
	0.014(1)
	0.0120(3)
	0.0150(4)
	
	U33
	0.0172(9)
	0.014(6)
	0.026(5)
	0.023(3)

	
	U23
	0.0002(2)
	0.0000(9)
	0.0001(2)
	0.0004(2)
	
	U23
	–0.0005(7)
	–0.007(5)
	–0.007(4)
	0.000(3)

	
	Ueq
	0.0121(2)
	0.0164(7)
	0.0133(2)
	0.0145(3)
	
	Ueq
	0.0170(4)
	0.014(3)
	0.022(2)
	0.021(2)

	C 
	U11
	0.015(1)
	0.026(9)
	0.009(4)
	0.028(6)
	O2
	U11
	0.0135(6)
	0.012(4)
	0.022(3)
	0.015(3)

	
	U22
	0.015(1)
	0.020(8)
	0.033(7)
	0.014(5)
	
	U22
	0.0179(6)
	0.015(4)
	0.021(3)
	0.019(3)

	
	U33
	0.006(1)
	0.000(8)
	0.002(4)
	0.013(4)
	
	U33
	0.0162(6)
	0.012(4)
	0.016(3)
	0.024(3)

	
	U23
	0.0007(8)
	–0.003(7)
	–0.000(5)
	–0.002(4)
	
	U23
	0.013(4)
	–0.003(3)
	0.001(2)
	–0.000(2)

	
	Ueq
	0.0121(5)
	0.015(3)
	0.015(2)
	0.018(2)
	
	U13
	0.0003(5)
	–0.002(3)
	0.001(2)
	0.000(2)

	
	
	
	
	
	
	
	U12
	0.0029(5)
	0.000(3)
	0.003(3)
	0.001(2)

	
	
	
	
	
	
	
	Ueq
	0.0159(3)
	0.013(2)
	0.020(2)
	0.019(1)


Note: Anisotropic temperature factors: T = exp[–82(h2U11 + … + 2hlU12 +…)].

Appendix 2. Unit-cell parameters of aragonite at temperatures

	T (K) 
	a (Å) 
	b (Å) 
	c (Å) 
	V (Å3)

	Low-temperature range

	143 
	4.9518(6) 
	7.9446(7) 
	5.7121(6) 
	224.71(3)

	184 4.9541(5) 
	185 7.9494(6) 
	186 5.7186(5) 
	187 225.21(3)
	188 

	224 4.9564(5) 
	225 7.9536(6) 
	226 5.7253(5) 
	227 225.70(3)
	228 

	265 
	4.9579(6) 
	7.9595(7) 
	5.7328(6) 
	226.23(4)

	300 
	4.9596(5) 
	7.9644(7) 
	5.7416(5) 
	226.80(4)

	High-temperature range

	300 
	4.9615(7) 
	7.963(1) 
	5.7428(8) 
	226.89(5)

	359 
	4.9638(8) 
	7.970(1) 
	5.755(1) 
	227.65(7)

	415 
	4.9667(7) 
	7.978(1) 
	5.7680(9) 
	228.54(6)

	471 
	4.9692(7) 
	7.987(1) 
	5.7796(8) 
	229.39(5)

	527 
	4.9723(6) 
	7.9983(9) 
	5.7931(7) 
	230.39(5)

	586 
	4.973(2) 
	8.011(2) 
	5.806(2) 
	231.32(9)


Appendix 3. Unit-cell parameters of strontianite at temperatures

	T (K) 
	a (Å) 
	b (Å) 
	c (Å) 
	V (Å3)

	Low-temperature range

	143 
	5.0826(9) 
	8.337(1) 
	5.956(1) 
	252.37(5)

	184 
	5.0844(7) 
	8.3408(8) 
	5.9650(8) 
	252.96(4)

	224 
	5.0871(7) 
	8.3453(8) 
	5.9731(8) 
	253.58(4)

	264 
	5.0892(7) 
	8.3482(9) 
	5.9816(8) 
	254.13(4)

	300 
	5.0914(6) 
	8.3519(8) 
	5.9901(7) 
	254.71(4)

	High-temperature range

	300 
	5.086(1) 
	8.349(1) 
	5.998(2) 
	254.7(1)

	353 
	5.093(1) 
	8.357(2) 
	6.011(2) 
	255.9(1)

	396 
	5.094(1) 
	8.360(2) 
	6.024(2) 
	256.6(1)

	443 
	5.098(1) 
	8.365(2) 
	6.037(2) 
	257.5(1)

	489 
	5.099(1) 
	8.369(1) 
	6.051(2) 
	258.2(1)

	537 
	5.102(1) 
	8.374(2) 
	6.061(2) 
	259.0(1)

	586 
	5.105(1) 
	8.382(2) 
	6.078(2) 
	260.1(1)


Appendix 4. Unit-cell parameters of cerussite at temperatures

	T (K) 
	a (Å) 
	b (Å) 
	c (Å) 
	V (Å3)

	Low-temperature range:

	143 
	5.1741(4) 
	8.4919(9) 
	6.0921(5) 
	267.73(3)

	184 
	5.1752(3) 
	8.4926(7) 
	6.1045(4) 
	268.30(2)

	225 
	5.1777(5) 
	8.493(1) 
	6.1180(6) 
	269.04(4)

	265 
	5.1796(4) 
	8.494(1) 
	6.1305(6) 
	269.73(4)

	300 
	5.1820(4) 
	8.4953(9) 
	6.1436(5) 
	270.46(3)

	High-temperature range:

	300 
	5.1833(7) 
	8.493(1) 
	6.1404(7) 
	270.28(6)

	353 
	5.1867(7) 
	8.497(1) 
	6.1612(7) 
	271.54(6)

	396 
	5.1889(6) 
	8.5008(9) 
	6.1767(7) 
	272.46(4)

	443 
	5.1919(7) 
	8.505(1) 
	6.1996(9) 
	273.76(5)

	489 
	5.195(1) 
	8.509(1) 
	6.223(1) 
	275.08(8)


Appendix 5. Unit-cell parameters of witherite at temperatures

	T (K) 
	a (Å) 
	b (Å) 
	c (Å) 
	V (Å3)

	Low-temperature range:

	143 
	5.3072(9) 
	8.8953(9) 
	6.400(1) 
	302.12(6)

	184 
	5.3102(8) 
	8.8976(8) 
	6.4070(9) 
	302.72(5)

	224 
	5.3135(7) 
	8.9006(6) 
	6.4148(8) 
	303.37(4)

	264 
	5.3157(9) 
	8.9038(8) 
	6.4242(9) 
	304.05(5)

	300 
	5.3193(9) 
	8.9056(8) 
	6.4353(9) 
	304.85(5)

	High-temperature range:

	300 
	5.3174(9) 
	8.904(1) 
	6.4352(8) 
	304.68(5)

	353 
	5.3181(9) 
	8.905(1) 
	6.4501(8) 
	305.47(5)

	396 
	5.3205(8) 
	8.907(1) 
	6.4649(7) 
	306.36(5)

	443 
	5.3230(8) 
	8.910(1) 
	6.4811(9) 
	307.41(6)

	489 
	5.325(1) 
	8.914(1) 
	6.4985(9) 
	308.46(6)

	537 
	5.328(1) 
	8.916(1) 
	6.516(1) 
	309.54(8)

	586 
	5.33191) 
	8.918(2) 
	6.534(1) 
	310.65(9)


Appendix 6. Atomic position coordinates and anisotropic displacement parameters for aragonite at temperatures

	T (K) 
	
	184
	224
	265
	300*
	300#
	359
	415
	471
	527

	M 
	y/b
	0.4151(3)
	0.4151(3)
	0.4148(3)
	0.4150(3)
	0.4151(3)
	0.4149(2)
	0.4148(2)
	0.4150(2)
	0.4148(2)

	
	z/c
	0.7599(4)
	0.7600(3)
	0.7596(4)
	0.7596(3)
	0.7600(3)
	0.7600(2)
	0.7599(3)
	0.7597(2)
	0.7594(2)

	
	Ueq
	0.013(4)
	0.014(3)
	0.010(4)
	0.015(4)
	0.016(4)
	0.019(2)
	0.024(2)
	0.025(2)
	0.029(4)

	C 
	y/b
	0.763(2)
	0.763(2)
	0.762(3)
	0.762(2)
	0.764(2)
	0.761(2)
	0.763(2)
	0.761(2)
	0.759(2)

	
	z/c
	–0.089(4)
	–0.087(3)
	–0.086(4)
	–0.088(3)
	–0.085(3)
	–0.084(1)
	–0.081(2)
	–0.082(1)
	–0.082(2)

	
	Ueq
	0.015(5)
	0.016(4)
	0.010(5)
	0.017(5)
	0.017(6)
	0.016(3)
	0.019(4)
	0.020(3)
	0.023(4)

	O1
	y/b
	0.9244(8)
	0.9244(7)
	0.924(1)
	0.9235(8)
	0.9246(9)
	0.9226(6)
	0.9220(8)
	0.9218(6)
	0.9207(8)

	
	z/c
	–0.096(2)
	–0.095(1)
	–0.096(2)
	–0.095(2)
	–0.096(2)
	–0.095(1)
	–0.095(2)
	–0.094(1)
	–0.092(1)

	
	Ueq
	0.015(4)
	0.015(3)
	0.014(4)
	0.018(4)
	0.019(5)
	0.021(2)
	0.029(3)
	0.029(2)
	0.035(3)

	O2 
	x/a
	0.4752(9)
	0.4748(8)
	0.474(1)
	0.4750(8)
	0.4753(9)
	0.4747(5)
	0.4739(7)
	0.4738(7)
	0.4738(8)

	
	y/b
	0.6804(7)
	0.6802(6)
	0.6806(7)
	0.6804(6)
	0.6807(8)
	0.6801(4)
	0.6800(6)
	0.6800(5)
	0.6809(6)

	
	z/c
	–0.087(1)
	–0.087(1)
	–0.087(1)
	–0.0870(9)
	–0.0861(9)
	–0.0857(5)
	–0.0852(7)
	–0.0847(5)
	–0.0838(7)

	
	Ueq
	0.014(5)
	0.015(4)
	0.008(5)
	0.016(5)
	0.018(6)
	0.021(3)
	0.026(3)
	0.028(3)
	0.034(3)


Appendix 7. Bond lengths (Å) and bond angles for aragonite at temperatures (*: C – O bond lengths are corrected as in Equation 1)

	T (K) 
	
	184
	224
	265
	300*
	300#
	359
	415
	471
	527

	Ca
	O1(1) 
	2.402(9)
	2.402(8)
	2.406(9)
	2.409(9)
	2.410(9)
	2.418(6)
	2.425(8)
	2.423(6)
	2.424(7)

	
	O1(2) 
	2.649(9)
	2.653(8)
	2.652(10)
	2.654(8)
	2.655(9)
	2.658(6)
	2.660(8)
	2.664(5)
	2.669(6)

	
	O2(2) 
	2.437(8)
	2.437(7)
	2.444(9)
	2.444(7)
	2.439(8)
	2.440(5)
	2.444(7)
	2.447(5)
	2.450(5)

	
	O2(2) 
	2.511(8)
	2.516(8)
	2.514(9)
	2.516(8)
	2.518(8)
	2.525(5)
	2.531(7)
	2.536(5)
	2.534(5)

	
	O2(2) 
	2.541(8)
	2.540(7)
	2.547(8)
	2.548(7)
	2.550(8)
	2.549(5)
	2.551(7)
	2.555(5)
	2.568(5)

	
	<Ca – O> 
	2.520(3)
	2.522(3)
	2.524(3)
	2.526(3)
	2.526(3)
	2.529(2)
	2.533(3)
	2.536(2)
	2.541(3)

	C 
	O1(1)* 
	1.28(1)
	1.28(1)
	1.30(1)
	1.29(1)
	1.29(1)
	1.29(1)
	1.28(1)
	1.29(1)
	1.30(1)

	
	O2(2)* 
	1.30(1)
	1.29(1)
	1.28(1)
	1.29(1)
	1.30(1)
	1.29(1)
	1.30(1)
	1.30(1)
	1.29(1)

	
	<C-O> 
	1.29(1)
	1.29(1)
	1.29(1)
	1.29(1)
	1.30(1)
	1.29(1)
	1.29(1)
	1.30(1)
	1.30(1)

	
	O1-C-O2(2) 
	120.6(9)°
	120.8(8)°
	120.0(9)°
	120.1(8)°
	120.5(9)°
	120.0(6)°
	120.7(7)°
	120.1(6)°
	119.2(6)°

	
	O2-C-O2(1) 
	118.7(9)°
	118.4(8)°
	119.9(9)°
	119.8(8)°
	118.8(9)°
	119.8(6)°
	118.3(7)°
	119.6(5)°
	121.5(6)°

	
	<O-C-O> 
	120.0(6)°
	120.0(5)°
	120.0(6)°
	120.0(5)°
	120.0(6)°
	120.0(4)°
	119.9(4)°
	119.9(4)°
	120.0(4)


