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Outline

Relation of iron to magnetization, and magnetic
fields

Magnetic fields of the Earth: Beginnings
Surprises at Mars
Age spots, or youthful markings, on the Moon
Mercury: In the shadow of the Sun

Return to Earth: Large igneous provinces, rifts,
subduction zones, and diffuse plate boundary
zones

Conclusions:
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Magnetic fields of the Moon and terrestrial planets
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Martian crustal magnetic field Mercury’s core
magnetic field
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complex Langlaiset al., 2004 Unoet al., in review

at 400 km

Main field F at 2002.0, Other fields
at 1330 LT on 5 Jan 2002
in the direction of the main field

Sabaka, Olsen, and Purucker, Geophys.J.Int, 2004



.. Planetary Geodynamics Laboratory g

o @

T -

Code 698 &
Geodesy - Geology - Geophysics b

Studying the Solid Earth and Planets from Space

100 - — —
Average
elemental i
Fe ‘ ' lron and
abundance : s . . .
in Magnetization In
rust ] Mars | the crust of the
M oon and
10~ Earth N T 1
Mercury - [ err eStI‘ I al
- ; planets
i Moon
1 ' ' T ' ' T ' o rrE
1072 107! 1 10

Magnetization contrast over a 40-km-thick
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Magnetic fields at the planet Marsas measured by MGS
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Near side Far side
The Moon
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Purucker, 2008
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Longitude
Nicholas et al., 2007



Planetary Geodynamics Laboratory g

Y

g : )

Code698 ' 7 Ao

* Geodesy - Geology - Geophysics E .
Studying the Solid Earth and Planets from Space

e NS 3 3 > - ’ - 400
Elevation i £ -
| TRl ST A RS
] \ Pk hid I
-2 T — ' T 0
a b [
100 ] | L1 J'. |

o —10

-20

150
1Bl ]

100

T T T
20 40 60

Longitude (degrees)

Does Mercury have a crustal magnetic field?
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Purucker et al., in review
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Magnetic fields of the Moon and terrestrial planets
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Sabaka, Olsen, and Purucker, Geophys.J.Int, 2004
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0.06
Magnitude of M (A/m) Crustal thickness (km)

On the Earth, crustal thickness and magnetization show a
relationship because continental crust isthicker than
oceanic crust.

Purucker and Whaler, 2007
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On the Earth,
continental and
oceanic crust have
different magnetic
signatures, and the
longest wavelengths
are hidden from
view.
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Maus et al., 2006
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Assumptions/Scale Issues

Magnetic susceptibility is constant

Areas w. significant magnetic remanence are not
used in interpretation (Bangui, Kursk)

Global seismic and magnetic data sets have
comparable resolutions (SHD 120, Wavelength =
333 km for magnetic).

Seismic data is spatially heterogenous, and of
widely different quality

Magnetic data is spatially homogenous away
from high latitude auroral zones.
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w | * Thinned lithosphere from
seismic analysis
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Magnetic crustal thickness using MF-6 and different seismic starting models
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Continental magnetic crustal thickness
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World sedimentary basins, Large Igrnecous Provinces and distriibution of volcanic rifted margins
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New Missions and Experiments

« Maryland’s Dynamo experiment

« Swarm satellite constellation (2010)
« Mercury MESSENGER (2011)

« Maven (2013)

 Venus orbiter w. probe (?)



