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“Mass Flux in the ancient Earth-Moon system and benign
implication for the origin of life on Earth”
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Cumulative crater frequency
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Production Function
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Hartmann’s Production Function
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Crater frequency&Mass flux 18 €7 75 Bl (%
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3.1-3.4Ga

* Apollo 12, Luna 24, Apollo 15, Luna 16
Age, Crater Density(1km),
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Tomalb  3.40 3341
Apollol5  3.30 3,941 A4 10°
Luna24  3.20 3.0+1 o yr
Apollol2  3.15 3,641 LT LT
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Crater frequency to Mass flux

Age, Crater Density(1km), AN, At, AN/At o f'(t),  f'(t)/f a12/15 M
Ga x 1073 /km? x1073/km? Myr x1073/(km? Myr) g/yr
present 0 0 3 x 10°
Apollol12 mare 3.15 3.6E1
Luna24 mare 3.20 3.0£1 \
Apollol5 mare 3.30 3.2+1 x
Lunal6 mare 3.40 3.3£1 L 331 330 0.0010+0.003 1 4 % 107
Apollol1 mare 3.58 6.4+2 \
Apollol7 mare 3.75 1043 T 6.7+2 350 0.01940.005 18 7.2x1010
oldest mare 3.80 207
Orientale basin | 3.82 227 1245 70 0.17 £0.05 165 6.6 x 10!
Imbrium basin 3.85 377 \ 15£5 30 0.5+0.2 485 1.9 x 10%2
Nectarian basin 3.90 120£40 83+30 50 1.7+0.5 1650 6.6 x 102
Pre-Nectarian > 200+£100 520 0.384+0.20 >370 > 1.4 x 1012
Crustal completion  4.42




Mass flux
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Nectaris-Orientale(Z®M 1)
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e Imbrium, Nectaris 7L —3—Z3 &

Age, Crater Density(1km),

Ga x 1072 /km?
Imbrium basin  3.85 37+7
Nectarian basin  3.90 120440

~ 1.9 x 1012 g/y
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Nectaris-Orientale (£ M 2)
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Accreted mass g/y
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Accreted mass g/y
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Pre-Nectarian
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Accreted mass g/y
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