
E U R O P A E X P L O R A T I O N

To explore the most likely host 

of current life beyond Earth.
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ãWater
ÅProbable saltwater ocean, implied by 

surface geology and magnetic field

ÅPossible lakes within the ice shell, 

produced by local melting

ãChemistry
ÅOcean in direct contact with mantle 

rock, promoting chemical leaching

ÅDark red surface materials contain 

salts, probably from the ocean

ãEnergy
ÅChemical energy could sustain life
ïSurface irradiation creates oxidants

ïMantle rock-water reactions could 

create reductants

Geological activity ñstirs the potò

Habitability: Ingredients for Life
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A Europa mission must verify key 

habitability hypotheses



The Big Question: Is Europa Habitable?

3

How deep and salty  

is the ocean?
Gravity, Magnetometry

(GRAIL, GRACE)

How thick is the 

ice shell?
Radar, Gravity

(MRO, Cassini)

Whatôs in the plumes?
Mass & Dust Spectrometers

(Cassini)

Whatôs the brown 

stuff?
IR & Mass Spectrometers

(Landsat, MRO)

How active is the 

ice shell?
Camera, Thermal Imager

(MRO, ICESat)

The drive to answer these questions has guided mission concepts for 

15 years, drawing on our experience at Mars, Saturn and Earth


