Hellol!

Please find a poster of this presentation in the next page and contact me if you have questions.

Regarding the simulation videos, feel free to scan the QR codes as indicated on the poster, or follow
the following links:

- Results with motionless boundary - temperature: https://www.dropbox.com/s/xth5jzg4|pprvs|/
Fixed boundary movie_temp.avi?dl=0

- Results with motionless boundary - FeO: https://www.dropbox.com/s/0781wblca82nhcl/

Fixed boundary_movie FeO.mp47dl=0
- Results with moving boundary: https://www.dropbox.com/s/ymanrkv8obolisn/

Moving_boundary _movie _temp.mp4?d(=0
| invite you to take a look on my paper (under review) about timescales of chemical equilibration

petween a solid mantle and a magma ocean: https://www.solid-earth-discuss.net/se-2020-49/

Happy EGU 2020 everyone!
Daniela Bolrao
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Damela Bolrao1 (damela bolrao@erdw ethz. ch) { 2. Methods
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E'H h | a 2D spherical annulus and the MO is a 0D object at the boundary. Compesition: only FeO
ZUFIC and MgO; Fe partitioning: Kp = 0.3; initial FeO content: 0.224; for moving boundary cases:
solidus curvel4. Temperature: 0.0 and 1.0 at top and bottom S boundaries, respectively.

| o B Boundary condition: phase change BC to allow exchange of solid and liquid matter at the , . .
< W her ol | o ‘ Fig. 2 Geometry of the Solid mantle (S) with zoom of the grid and tracers.
l:rom a ) to a S boundary between S and MO. Other: dimensionless equations, Ra = 10, isoviscous mantle, ¢ .. iquid matter can be exchanged at the boundary between § and the
* |\/|O dlmensmns WOOO km phase Change number = '\01 % Magma Ocean (MO) due to the phase change Boundary Condition (BC) +
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3.1. Results with boundary between solid mantie and magma ocean

Evolution of temperature and FeO content in the solid mantle Evolution of FeO content in the magma
ocean and solid mantle
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.~ WHAT WE KNOW ABOUT MARSI1. 2I; =
| . 0.150 8 0 5 10 15 20 25 30 35
v Early due to accretion; o Time (Myn)
W0 crystallizes from the bottom up to the surface and ) Fig. 4 Evolution of FeO content in the magma ocean and
originates the in few Myr-- see Fig. 1; solid mantle. Points A, B and € correspond to the snapshots

of FeO content in Fig. 3, bottom panel. FeO content
decreases in the solid mantie and increases in the magma
ocean towards chemical equilibration. This starts around
25 Myr (>> than crystallization timescale of few Myr).

- Fractional crystallization can lead to an unstable density
~ protfile and overturn;
v Overturn-can occur before the entire crystallization of the M ©;

Fig. 3 Snapshots of the evolution of temperature (top panel) and FeO content (bottom panel - A, B and € correspond to the points
in Fig. 4) in the solid mantle. Scan the QR codes on the left to see the simulation movie of each field. Overturn of the solid
mantle occurs with degree-1. A layer with primordial material enriched in FeO stays at the bottom of the mantle.

Time

v Today we observe crustal dichotomy and chemical Fig. 1 Bottom-up Magma Ocean (MO) crystallization )
heterogeneities in the | orginates the solid mantle (5). 3.2. Results w l boundary between solid mantie and magma ocean
~ WHATWE DON'T KNOW ABOUT MARS AND WANT TO INVESTIGATE: ' Evolution of temperature in the solid mantle
- Considering fractional crystallization and melting processes at the " boundary: can :
« o Whathappens to the dynamics and composition of the during the V10 crystallization? ~ ' ' _
o What is the timescale for chemical equilibration between the and the ! | . .
DYNAMICS: overturn of the occurs with degree-1 before the end of the - 0-0 0 Myr Time
CWStaHizatiOn- COMPOSITION: chemical equi\ibration between the and the (al | Fig. 5 Snapshots of the evolution of temperature in the solid mantlie in contact with the magma ocean (MO). Scan the QR code on the left to see the simulation movie. Riy; is the initial radius of
take longer than full crystallization (~25 Myr vs. few Myrs, respectively). This may explain Bl the solid mantle-magma ocean boundary and it is depicted here to make it easier to see the growth of the solid mantle with time. While the solid mantle grows, there's an overturn before
mantle chemica\ heterogeneitieg observed in present day. the end of MO crysta\hzahon Note: MO is not quy crystallized because the 5|mu\at|on takes time to run. Also, don't associate these snapshots mterms of time with the ones of Fig. 3 (ask me why!).
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