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Table 1. Summary of parameters assumed or calculated in our preferred scenario. We list the assumed parameter values for our 

preferred simulation (Fig. 4F) and our reasoning for each choice. This preferred simulation reproduces a D/H composition ~5.3 × 

SMOW for the present-day atmosphere and an initial exchangeable reservoir size of ~570 m GEL. 

 
 

 

Variable Meaning Value Units Reasoning 

Calculated     

Rex,end D/H of present-day ex-

changeable reservoir 

~5.3 × 

SMOW 

N/A Calculated result of our preferred 

model 

Xex,0 Initial size of exchangeable 

reservoir 

~570 m GEL Calculated result of our preferred 

model 

Assumed     

Rex,0 Initial D/H of exchangea-

ble reservoir 

4 × SMOW N/A D/H measurements of ALH84001 

(13) 

Rmantle D/H of mantle 1.275 × 
SMOW 

N/A D/H measurements of meteorites 
(47) 

2
sm ec tite -H O

α  D/H fractionation factor 

between smectite and wa-

ter 

0.95 N/A Literary review of geochemical ex-

periments 

(table S2) (5) αescape D/H fractionation factor of 

atmospheric escape 

0.16 N/A Photochemical model result (29) 

Xex,end Present-day size of ex-

changeable reservoir 

20 to 40 

 

m GEL A range of remote sensing evidence 

(5) 

Fcrust,N Rate of water drawdown 

by crustal hydration during 

the Noachian 

1.25 m GEL 

Myr−1 

Intermediate value based on remote 

sensing evidence (5, 18) 

Fcrust,H Rate of water drawdown 

by clay formation during 

the Hesperian 

0.07 m GEL 

Myr−1 

Intermediate value based on remote 

sensing evidence (5, 18) 

fmantle Water content of mantle 100 ppm Most commonly adopted meteorite 

measurements (5, 24) 

Fvolcanic Rate of volcanic degassing 

of H2O 

Time-de-

pendent 

fluxes, see 

text 

m GEL 

Myr−1 

Compiled from two thermal evolu-

tion models (24) 

Fvolcanic,A Rate of volcanic produc-

tion after 2.5 Ga 

2 × 10−4 m GEL 

Myr−1 

Geological remote sensing evidence 

(5) 

Fesc,A Present-day H escape flux 5 × 1026 H atoms s−1 Spacecraft measurements (5, 16) 
Fesc,N H escape flux during the 

Noachian 

1027 H atoms s−1 Modeled in this study (Fig. S2-S3) 

(5) 

Fesc,H H escape flux during the 

Hesperian 

1027 H atoms s−1 Modeled in this study (Fig. S2-S3) 

(5) 

tN-A End of deep, “Noachian” 

crustal alteration 

3.7 Ga Most commonly adopted age (5) 

tH-A End of shallow, “Hespe-
rian” 

crustal alteration 

3.0 Ga Most commonly adopted age (5) 
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