EOSC 110 — Gravity and Magnetics Activity

For today’s activity you will be working in groups of four as we explore the gravity and magnetics of the
planets in our solar system and what that can tell us about their interiors and plate tectonic activity.
Learning Goal

Compare and contrast the Earth’s gravity and magnetic field with those of other planets in the solar
system

Activity 1: Gravity

Using your knowledge of the Earth’s gravity anomalies (the way gravity varies in different places over
the surface of the Earth from your lecture notes), take a look at the topography and gravity maps of our
two nearest neighbours and see how they compare to the Earth.
MARS - topography
Color-coded Elevations on Mars, MOLA Altimeter, MGS Mission
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What is the range of topography on Mars?

Does it have a higher range than the Earth? \{%
Covth'y —(L 000 ~ 6000 .

How would you describe the pattern of t’opography?‘\)s/&'))rherﬂ Pu{-} ‘ h" 4 %:6[} o

*Dtbé)gmp\% Hhan g Novtresm
PaY- '



MARS — Gravity
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How is this different to the gravity anomalies we see on Earth?

The ‘(UMV\%L is offerednt + h\‘g@efr &TC&\A l\»é Cl-\"yN, @GI[DV‘Q‘DY‘I



VENUS - topography

VENUS TOPOGRAPHY

What is the range of topography on Venus?
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Does it have a higher range than the Earth? MO
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VENUS — Gravity

Venus Surface Gravity
from Magellan Mapping Cycles 4 & 3
Free-Air Crravity
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What is the range of gravity anomalies?
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Does the gravity correlate with the topography?
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How is this different to the gravity anomalies we see on Earth?
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Activity 2: Earth’s Magnetic Field

Luckily for us the Earth has a strong magnetic field, so it not only helps us to navigate and to understand
the movements of the lithospheric plates through the study of palaeomagnetism, it protects us from the
solar wind and cosmic rays which would otherwise strip away our atmosphere exposing us to harmful

radiation.

N
There are a-few essential things that are thought to be needed to generate a magnetic field in the
Geodynamo Theory, use this information, the internet, and the pictures below to fill in the table on the

next page:

1) The outer core must be a liquid and electrically conductive

2) There must be a large thermal gradient between the inner and outer core and a large thermal
gradient between the outer core and mantle. This causes “fast’ convection in the inner core.

3) The rotation of the planet needs to be fast enough that the fluid motion is channelled into rolls
oriented along the rotational axis by the Coriolis force.
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Activity 2: Magnetic Fields of Other Planets

Using your knowledge of how and why the Earth’s magnetic field is generated what can you deduce
about the differences between our magnetic field and that of some of the other planets in the solar
system? Complete the table below using your Planets notes (the diagrams showing the interiors of the
planets on the previous page may be useful) and the internet.
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