,,,,,

GEOSCIENCES

Abstract

A magnetosphere Is essential for an atmosphere and the potential of
life, so what happened to Mars’ ? This poster will examine a section
of Mars’ geologic history that may house the answer. The Noachian
and Hesperian periods.

Context

Unlike Earth, Mars no longer has a sufficient magnetosphere to protect itself from the Sun’s solar winds

(NASA,2019)

Introduction

Mars used to possess a magnetosphere like what we have here on Earth.
However, It disappeared due to unclear circumstances. As a result of the
loss of its magnetosphere, Mars was no longer being defended from the
suns solar winds. These solar winds over time, would strip away Mars’
atmosphere eventually to what we observe today. As a result of this, most
flowing water was removed and as of right now Is contained as ice caps
on the planet’s poles. There may also potentially be underground water.

As of today, the accepted theory for the generation of Earth’s
magnetosphere Is the dynamo theory. This was first introduced by a
publication from Walter M. Elsasser in 1956. In summary of that theory,
Earth’s magnetosphere exists because of the relationship and interaction
of our solid inner core and molten outer core. Currently, there are seismic
tests being done on Mars with the NASA InSight lander, it has been In
operation since 2018. While there has been seismic simulations done to
estimate Mars’ composition to the mantle-core boundary (Yoshizaki, T.,
et. Al., 2020), and even actual seismic measurements taken of the core
and mantle boundary (Bose, M., et. Al., 2021). Neither of these have
answered If Mars has a molten / solid core like Earth or not. Despite
Mars boasting the largest volcano in the solar system (Olympus Mons),
as well as other volcanoes in the Tharsis region that are 10 to 100 times
larger than those anywhere on Earth. It is only about half the size of
Earth.
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The data shown gives the
geologic timeline of Mars,
the major volcanoes and
the remnants of its
magnetic field in the crust
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My guiding question is, did an event of extensive volcanic activity on
Mars cause It to lose Its magnetosphere?

Discussion

Above, the data shows what is left of Mars’ magnetic field today in units of Teslas. The left
Image has the Tharsis region, the right image shows Arabia Terra. Both areas were locations of
super-eruptions for around 500 million years (Whelley, P., et. Al., 2021). This event Is observed
to have happened around the Noachian — Hesperian boundary about 3.7 Gya (Whelley, P, et.
Al., 2021) To help understand the size of Olympus Mons, the image In the top right shows it In
comparison to Mt. Everest and Mauna Kea. My guiding question Is that volcanoes such as
Olympus Mons and the ones lying within the Tharsis region and Arabia Terra, ejected a
satisfactory amount of Mars’ iron liquid inner core. My hypothesis then follows that this would
have disrupted its dynamo effect. Ultimately leading to the eventual diminishing of the
atmosphere, allowing the surface to be bombarded by foreign objects. It iIs my belief that this Is
supported by the amount of ferrous oxides present on the surface of Mars.

The two glaring issues however are that NASA’s InSight lander has not done sufficient enough
analysis of Mars’ core to determine 1ts composition. The other 1s that looking at the Hartmann
& Neukum diagram, it shows that the largest impact craters appear to have happened before
this event of extensive volcanic activity.

When NASA’s InSight lander has completed its stated mission to determine what the
composition of Mars’ core 1s, this hypothesis could then be supported or disproven to a greater
extent.

Summary

Mars did at one point have a magnetosphere; this is shown by fluvial
features on the surface of Mars. However, something happened on the
red planet that caused it to lose Its magnetosphere causing It to turn into
what we see today. My guiding question / hypothesis was that due to
extensive super-eruptions for an estimated 500 million years at the
Noachian- Hesperian boundary, caused this disruption of the
magnetosphere by displacing enough iron from the core to the surface.
More research i1s needed however from NASA.
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