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Text S1. Estimation of sample thickness. 
[bookmark: _Hlk162184600][bookmark: _Hlk162184378]Considering the current paths in the samples of our cell assembly, the thickness of the sample volume for which the electrical conductivity was measured should be the same as the sample thickness. To estimate the thickness of the sample, we adopted the thickness estimation methods proposed by Li et al. (2007). In the thickness estimation methods, the effects of the gasket plastic deformation and the diamond elastic deformation have been considered. We measured the distance between the back facets of the two diamond anvils mechanically using a micrometer along with both increasing (compression: TC) and decreasing (decompression: TD) pressures. Because the gasket deformation is completely plastic, the sample thickness should be invariable in decomposition processes. Therefore, the total anvil deformation at each pressure (DP) can be obtained by

							(1)

[bookmark: _Hlk162185354]where H0 is the sum of the initial thickness of the two anvils and LM is the sample thickness at the maximum pressure. TC (P) and TD (P) are the total thicknesses at each pressure point in compression and decompression processes, respectively.
The sample thickness (t) can be expressed as

								(2)

LM can be obtained by

								(3)

TD(0) is the sample thickness after full decompression. In this study, H0 is 4.062 (mm) and TD(0) is 4.076 (mm). Thus, LM is 0.014 (mm).

Fig. S2 shows the pressure dependence of the distance between the back facets of the two diamond anvils along with both increasing (compression: TC) and decreasing (decompression: TD) pressures.
Fig. S3 shows the pressure dependence of diamond deformation (DP). We can obtain a parabola of fit as follows:

 				(4)

Thus, the sample thickness at each pressure (T(P)) can be obtained by

							(5)

Fig. S4 shows the pressure evolution of the sample thickness.


Text S2. Estimation of pressure uncertainty. 
[bookmark: _Hlk162360560]To estimate the uncertainty in pressure, we measured the pressure in a distribution of ruby grains putting around the central area of the sample in the same cell assembly for the electrical conductivity measurements. The sample powder and small ruby crystals were loaded into a DAC with 300 μm culets. The pressure was determined by the ruby fluorescence method (Dewaele et al. 2008). Fig. S5 shows the pressure uncertainty as a function of pressure estimated in this procedure. The uncertainty estimated from the standard deviation increases with increasing pressure up to 80 GPa which covers the entire pressure range of our measurements. All the uncertainties are within 4 GPa. Therefore, we provided relatively large pressure uncertainties of 4 GPa for all the pressure points.


[image: ダイアグラム, タイムライン

自動的に生成された説明]
Figure S1. Schematic cross section of the experimental setup in a DAC for electrical conductivity measurements. The dotted curves in the sample show the current paths.  


[image: ]
Figure S2. The deformation of anvils as a function of pressure.  


[image: ]
Figure S3. The total thickness, including the thicknesses of the two anvils and the sample as a function of pressure. Blue circles, TC; orange circles, TD.
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Figure S4. The estimated sample thickness as a function of pressure. Blue circles, TC; orange circles, TD.
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Figure S5. The pressure uncertainty as a function of pressure 
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Table S1. Electrical conductivity of siderite at room temperature.  
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Table S1. Electrical conductivity of siderite at room temperature

Run

Estimated

thickness

(μm)

Resistivity

(Ω

・

m)

Conductivity

(*10

-4

S/m)

Conductivity

Log

10

[σ(S/m)]

Compression 25.9 2.90±0.04 39.0 3642 2.75 -3.56

36.6 2.36±0.06 25.2 1901 5.26 -3.28

48.2 2.95±0.04 18.6 1831 5.46 -3.26

51.8 7.86±0.11 19.5 5324 1.88 -3.73

57.0 7.12±0.15 17.3 4613 2.17 -3.66

63.4 6.00±0.12 14.8 3308 3.02 -3.52

Decompression 59.1 7.57±0.15 13.9 4019 2.49 -3.60

57.5 7.62±0.16 13.9 4173 2.40 -3.62

52.9 6.59±0.17 13.1 3607 2.77 -3.56

43.4 3.49±0.05 13.6 1656 6.04 -3.22

38.1 2.90±0.05 14.2 1633 6.12 -3.21

31.5 3.36±0.06 13.6 1719 5.82 -3.24

25.4 3.95±0.06 15.2 2246 4.45 -3.35

Pressure

(GPa)

Resistance

(*10
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 Ω)
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