MAG/ER
(Magnetometer / Electron Reflectometer)

MARS CRUSTAL MAGNETISM ABr MARS GLOBAL SURVEYOR MAG/ER

0 90 180° 24" 3607

East Longitude
BT | 28/aLat (nTideg) [T

=30 10 3 -1 -3 +3 1 3 10 30

Connerney, J. E. B el al., (2005) Proc. Nall, Acad. Sol. USA, 102, No, 42, 14870.14975, CFEd it: NASA
A1560_{pauds






KEDHNEEE

FRRIFHC

L EARFREREMRE L I—




KEDEIRELIEZRY =L

— Bk ERSR ? DRIACIER LR ?
- KGRERTEDLIIHEDITONEDH

- BEFO TSN ? EDHAX(E?
- BB EH oD ?

—IRILIZITEELNHSH
—~- NEDHEEED LSLEEFRELH LI DI
- NEERIIAEEAEXRTRKERLTLNADH




©ONASA/NSSDC




nﬁ !I.I:IJIIII|II:II:IIIII|II:IJ
05 1 15 =2 25 3

M/ Mg

B Scager et al. (2007) Ap)




{1 R 5

- NEMRBEDIEELLTELNS
c=20" par I
—gﬂjo por ar

c BEIEE)DEH
MBROHLND
_KELOEES _ .

DB W -

density p, kgm™
relative core mass M /M,

S . 2
* 0.3662=x=0.0017 5000 | Mol=0.3635  Mol=03662 | g
(Folkner et al., 1997) 0.45 050 e.lss'n.éﬂ'o,lfm 0.70 0.75

relative core radius R./R,

Sohl et al. (2005) JGR



k2 Love & Q IED R

e k2 =0.153=%+0.017 (Yoder et al., 2003)

Mars Models versus Geophysical constraints
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Shadow of Phobos on the surface of Mars
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Marinova et al., 2008; Nimmo et al., 2008;
Andrews-Hanna et al., 2008)
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Fig. 4. Thermal structure and flow field for Case 4 at different times 202 Ma (a), 235 Ma (b). and 470 Ma (c) of Case 4 with a
depth- and temperature-dependent rheology.
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Fig. 2. Simplified

this study. The mantle chemistry is generally treated as a two-phase system of
olivine and garnet-pyroxene. Corresponding phase transition parameters are to be

found in Table 2,
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mineral phase assemblage used for all model runs perfo for Fig. 3. Reference viscosity profile of all runs. Dashed box marks the martian transi-
fon Zoné in the lower mantle, Wheré occumng phase [ransifions cause a viscosity
Increase.



Keller and Tackley
(2009) Icarus

Fig. 6. The model state after 1 Gyr for
different Ra. Presented are the model
runs (a) REF_MELT as isosurface at T =
1550 K to the left and corresponding
crustal thickness map to the right, (b)
MID_RA (isosurface at T= 1500 K), and
(c) HIGH_RA (isosurface at T = 1500 K).
The correlation between mantle flow
and crustal patterns is clearly visible.
Although large-scale upwellings produce
the largest amount of crust, a significant
component of crustal production also
takes place in regions of small-scale
sublithospheric convection driven by
sheet- and drop-like downwellings.




Zhong (2009) Nat. Geophys.

Figure 2 j Three-dimensional thermal
structure from numerical models. a—f,
Snapshots of the thermal structure for
Model 1 at non-dimensional times t=2.5x10*
(a) and 3.9x1073 (b) and for Model 2 at
t=2.6x107 (c), 5.0x10* (d), 8.6x10* (e) and
2.05x103 (f). The red sphere, yellow
isosurfaces and transparent, light-blue
isosurfaces (only in d—f) represent the core,
positive temperature anomalies and melt
residue, respectively. The values for
isosurfaces of thermal and melt residue
structures are 0.07 and | 0:1, respectively.
Model 1 is identical to case V3 in Roberts and
Zhong15, which describes model formulation
and parameters (see also Supplementary
Information, Table S1).




Zhong (2009) Nat. Geophys.

Thickened crust

Figure 4 j Heat flux and a unified model. a, Surface heat flux. b, Non-dimensional
temperature 160 km above the CMB. ¢, CMB heat flux for Model 2 at t= 2.5x103. d—
f,Schematic descriptions of a unified model for the formation of the crustal dichotomy
and Tharsis. The dashed line in a—c represents the melt residue cap with the star marking
its centre. a and c use the same scale. The average CMB and surface heat fluxes are 52
and 72 mWm-2 with an internal heating rate of ~¥82%. In d—f, the red, green, dark blue
and yellow regions represent the core, mantle, lithospheric mantle and crust,
respectively, and the light-blue region represents the melt residue.
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