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Supplementary Table 1. Ranges of parameter values used in the atmosphere and crust models. 

Planetary features Symbol (units) Value or Range Distribution type 

Initial atmosphere (ref14-16)  

Atmospheric pressure p (bar) [0.5 – 3] uniform 

H2 mixing ratio  𝑓"#  [3.10-3 – 0.1] uniform 

CH4 mixing ratio  𝑓$"%  10-4  

CO2 mixing ratio  𝑓$&#  [1 - (𝑓"#+𝑓$"%)] × 0.95  

N2 mixing ratio 𝑓'#  [1 - (𝑓"#+𝑓$"%)] × 0.05  

Crust characteristics (ref6,7) 

Surface pore radius 𝑟(0)  (cm) [10-4 – 10-3] log-uniform 

Depth of pore closure 𝑧-./(km) [5 – 20] uniform 

Surface porosity 𝜖(0) [0.2 – 0.6] uniform 

Surface tortuosity 𝜏(0) [1.5 – 2.5] uniform 

Temperature gradient 𝑎3 (K km-1) [10 – 40] uniform 
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Supplementary Table 2. Biological parameters. 11 

Parameter Notation Value or expression Unit References 

Cell radius 𝑆$  10.67863 µm ref12 

 
𝑎9 -13.23 dimensionless ref12 

𝑏9 0.0431 dimensionless ref12 

Cell volume 𝑉$ 
4
3
𝜋𝑆$? µm3 

Cellular carbon content 𝑄$A6B  18 × 10EFG	𝑉$I.KL  mol Corg cell-1 ref39 

Maximum metabolic 
rate 𝑞-./ 𝑒.O78O3𝑉$PO  mol cell-1 d-1 

 

𝑎Q - 55.76 dimensionless Ref40 

𝑏Q 0.1 dimensionless ref41 

𝑐Q 0.82 dimensionless ref42,43 

Half-saturation constant 𝐾 10-8 mol L-1 ref44,45 

Maintenance rate 𝐸- 𝑒.U78U3𝑉$PU  kJ d-1 

 

𝑎V - 43.54 dimensionless Ref40 

𝑏V 0.08 dimensionless ref46 

𝑐V 0.67 dimensionless ref47 

Decay rate 𝑘X  0.5 d-1 

Basal mortality rate 𝑚 0.1 d-1 
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