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Methane in the Martian Atmosphere

* Methane gas was recently detected in
Mars’ atmosphere using groundbased
telescopes

* The methane gas distribution is
patchy and changes with time

* Most methane in Earth’s atmosphere
is produced by life, raising questions
about its origin on Mars

View of Mars colored according to the methane
concentration observed in the atmosphere. Warm
colors depict high concentrations.
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Ultraviolet photons

Methane Methyl Hydrogen
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The Big Picture

* Where can the methane come surface
from? From analogy with Earth, SR — methane
there are two leading theories for : /
the origin of recent subsurface
methane at Mars:

1. Methane is produced by water-
rock interactions

2. Methane is produced by bacteria,
in regions where liquid water is

found

Either theory implies that the
Martian subsurface is dynamic

* Future observations can test for

trace chemicals associated with Methane on Mars could be produced chemically
each process through liquid/rock interactions (top) or
biologically (bottom)
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Metallic Core Cold Brittle Surface Ice
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An Ocean Below Enceladus’ Icy Crust?

NASA’s Cassini spacecraft has observed
plumes of material escaping from
Saturn’s small icy moon, Enceladus

The plume is mostly water vapor, with
tiny ice particles and other gaseous
molecules mixed in (e.g. CO,, CH,, C,H)

The plume supplies ice particles to one _.Zogs
of Saturn’s rings

Image mosaic of Enceladus taken by Cassini, showing individual
plumes of gas and ice escaping from the surface. The plumes
extend 100’s of km into space from the ~500 km diameter
ocean deep below the icy crust moon.

Some ice particles contain salt, which
may indicate they originate in an
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W Tiger'stripes
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