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Short Version: 2. Volatile delivery in the Late Veneer era.

We study the volatile history of the atmosphere of Venus and how it evolved depending on vol- 1022
canism, atmospheric escape, interaction with the surface and collisions with large asteroids. PR— S | 1 Impacts lll: Late Accretion Delivery

LA onset range
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The focus of this numerical simulation is Late Accretion and its composition: when and how

. . . > After core formation ceased the accretion of additional =
volatiles were delivered to terrestrial planets.

0.5- 2.5% of Earth’s mass, the so-called Late Accretion, es-
tablished the highly siderophile elements abundances in
Earth’s mantle.
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We show that Late Accretion bodies preferentially have a composition similar to that of Ensta-
tites/ordinary chondrites, as opposed to volatile rich carbon chondrites. Venus and terestrial
planets would have therefore received most of their volatiles during the main acretion, before
the end of the magma ocean stage.
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> We use a series of N-body simulations to generate Late
Veneer scenarios with different size-frequency distributions,
timing and other characteristics.
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——Scenario A: single impact (R > 1000 km) _
——Scenario B: 9 impacts (R > 500 km)
——Scenario C: 82 impacts (R > 125 km) .
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1. Outline of the model.

Cumulative LA impact mass (kg)

> We test volatiles composition of the Late Accretion ran-
ging from dry Enstatite likebodies to "wet" Carbonaceous

Cumulative LA impact mass (% M

O+ ‘Scenario D: 244 impacts (R > 50 km)
. : | | | | | | | u
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Impacts I: Mantle dynamics.

> Shock pressure generates heat, lea-
ding to a thermal anomaly.

10? - Caso 3 The role of surface interaction.

Case 3 with oxidation

MERSSRSR NS Case 4
Case 4 with oxidation
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>The anomaly affects convection

> Oxidation of the surface is a potential sink of oxygen. Using the
patterns.

following reaction to model the oxidation of surface basaltic ma-
terial under Venus conditions:

> Very high temperatures generated 2 FeSiO, + %2 O, -> Fe,0, + 2 SiO,

favor melting of the mantle and de-

gassing.

> The complete oxidation of basalt by the oxygen from one Eath
Ocean would result in a 50km thick hematite layer.

10”
> However such a process is inefficient with solid basalt and
relies on oxygen diffusion in the molten lava, reducing total oxi-

Total surface equivalent water pressure (bar)
Total surface equivalent water pressure (bar)
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> Escape mechanisms include >We compare volatile content modelled after 4.5 Gyr evolution ' ' ' I
atmosphere compression, ef- and present-day observation for H20, CO2 and N2.
fects of solid ejectas, vapor > 15% CC . . . |
plume expansion. >All four size-frequency distributions lead to similar results. S 4 11 23
' The total mass of Late Accretion is more important than the in- S 10% CCl . . . \ |
> We use the SOVA hydrocode dividual size of impactors. § 7 24 34 0™="
t+75000a and the tangent plane model. >Late Accretion is mainly composed of dry material with a 8 BmeGr 8® 422 7@ |
. | : maximum of 5% Carbonaceous Chondrites. =
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