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• Mars has a thin atmosphere  

• Surface features include: 

volcanoes, valleys, deserts, 

polar CO2 ice caps 

– Deepest canyon: Valles 

Marineris 

– Highest mountain: Olympus 

Mons 

• Has seasonal cycles similar 

to the Earth and a rotational 

period of 24.66 hours 

• Lost its magnetic field 

several billion years ago 

Mars 

Could Mars have  

been habitable? 



Curiosity has landed  

Arrived at Gale Crater – August 6, 2012 3 





Drilling into Rock 
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Grey Mars! 

2.5 inches deep  

0.63 inches wide 

~7mins 

Key chemical ingredients for life are present: carbon, 

hydrogen, nitrogen, oxygen, phosphorus, and sulfur 



36Ar/38Ar is a robust signature of atmospheric loss 

Primordial Ar 

The 

Sun 

Jupiter 

Ar from a processed atmosphere 

Earth 

SAM 

result 

Inferred 

from Mars 

meteorites 

Viking 

result 

Mars may have lost 85-95% of its Atmosphere 

Ar36/Ar38 ratio indicates 
major loss of A36 with the  

rest of the atmosphere  
(heavier A38 stays near surface) 



- Heavy impact 

bombardment 

-  Valley networks 

-  “Warm/Wet” 

early Mars? 

- Volcanism 

-  Outflow  

channels 

- Oceans? 

- South 

circumpolar 

deposits 

 

- Low impact rates 

- Tharsis volcanism continues 

- Outflow channels continue 

- Late-stage polar caps 

- “Cold/Dry” late Mars 

Water on Mars: Relation to Geologic History 

Mars Global Change 



InSight: Interior Structure from Seismic Investigations, Geodesy 

and Heat Transport 
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10/24/2013  
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2020 Mars Rover Science Definition Team 

http://mars.jpl.nasa.gov/m2020/ 

• Announcement of Opportunity 

Released on September 24 

- Notice of Intent due November 4 

- Proposals due January 15 



Mars Atmosphere and Volatile 

EvolutioN (MAVEN) Mission 

Launch November, 2013 Cape Canaveral  
• Mars orbit insertion in Sept. 2014 

Science: 
• Determine the structure and composition of the Martian 

upper atmosphere today 

• Determine rates of loss of gas to space today 

• Measure properties and processes that will allow us to 
determine the integrated loss to space through time 

 

 



NASA’s Future Mars Missions 
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MRO 

Mars Express 

Collaboration 

Odyssey 

2013 Operational 

Phoenix 

(completed) 

2001-2012 
2016 2018 2020 

Curiosity –  

Mars Science 

Laboratory 

MAVEN 

Aeronomy 

Orbiter 

2022 

ESA Trace Gas 

Orbiter 

(Electra) 

ESA ExoMars 

 Rover (MOMA) 

2020 

Science  Rover   
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InSight 

 

 

Future 

Planning 

Opportunity 

Spirit 

(completed) 

“Seeking Signs of Life…” 


