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TopicsTopics
● Lecture 1 – Introduction
● Lecture 2 – Habitability Factors
● Lecture 3 - Stars
● Lecture 4 – Planetary Atmospheres
● Lecture 5 – Planetary Interiors
● Lecture 6 – Planetary Energy Balance
● Lecture 7 – Habitable Zone I
● Lecture 8 – Habitable Zone II
● Lecture 9 – Earth as a Living Planet
● Lecture 10 – Mars
● Lecture 11 – Icy Moons
● Lecture 12 – Venus
● Lecture 13 – Mercury & the Moon
● Lecture 14 – The Role of Giant Planets
● Lecture 15 – Stellar Influences
● Lecture 16 – Magnetic Fields
● Lecture 17 – Milankovitch Cycles
● Lecture 18 – Geological Cycles
● Lecture 19 – The Next Steps
● Lecture 20 – Summary/Discussion



Mars’ HabitabilityMars’ Habitability

● Evolution of prevailing thoughts on Mars life.

● Attributes of Mars.

● Evidence for water.

● Atmospheric loss.

● Mars’ orbital variations.



Life on Mars?Life on Mars?

Giovanni Schiaparelli published a map (1877) of canali (channels)



Life on Mars?Life on Mars?

Percival Lowell founded the Lowell Observatory to follow up.

Part of Lowell’s 
map



Life on Mars?Life on Mars?

No one would have believed in the last years of the 
nineteenth century that this world was being watched 
keenly and closely by intelligences greater than man's and 
yet as mortal as his own; that as men busied themselves 
about their various concerns they were scrutinised and 
studied, perhaps almost as narrowly as a man with a 
microscope might scrutinise the transient creatures that 
swarm and multiply in a drop of water.

H. G. WELLS    THE WAR OF THE WORLDS
Radio broadcast: Orson Welles; October 30 1938



● White polar caps
● Seasonal reflectivity changes
● Dust storms
● 24h37m day; 25o axial tilt

A Summary of MarsA Summary of Mars



A Summary of MarsA Summary of Mars



Moons of MarsMoons of Mars

Phobos (Fear)
13x11x9 km

Deimos (Terror)
8x6x5 km



 



 



 



  



Is There Water on Mars?Is There Water on Mars?



Frost

Frost in Lowell crater

Frosty morning in 
Utopia Planitia

(Viking lander, 1976)



Recent Channels



New Evidence: Water on Mars



New Evidence: Water on Mars
Spectroscopic evidence for hydrated salts
-Magnesium perchlorate
-Magnesium chlorate
-Sodium perchlorate



Methane on Mars

• Discovered in near-IR spectra; 60 ppb in atmosphere   
• Destroyed by UV radiation: lifetime about 300 years
• Methane on Earth is produced by methanogens
• Co-spatial with water vapor
• Could be from clathrates (gas/ice mixtures) 



Evidence for Past Water



Running Water

Dendritic Channels



Fossilized Icebergs?



Bathtub Rings 
(Sedimentation)



Sedimentary Rocks on Mars



Sedimentary Rocks on Mars



Running Water Requires

• Temperatures > 0 C
• Pressures > 30 millibars

Estimate current inventory and mass 
loss from observations



Mars @ 4 Gya

Estimated water lost would cover all Mars to 450 feet 



Evolution of the Martian Atmosphere
• Noachian era (4.5 – 3.7 Gya)

– Abundant volcanic activity
– Riverbeds and deltas form

• Hesperian era (3.7 – 3 Gya)
– Rivers dry up
– Lava plains form

• Amazonian era (3 Gya – now)
– Atmosphere lost



  



Clouds
Mist in Valles 
Marineris

Ice clouds



  

Atmospheric Loss on MarsAtmospheric Loss on Mars




Milankovitch Cycles on MarsMilankovitch Cycles on Mars

● Milankovitch cycles on Mars are significantly more extreme than on Earth.
● Obliquity may reach as high as 80 degrees.
● Changes in insolation cause carbon dioxide ice and water ice to migrate.
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