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Causes of methane detection

* Metabolic product of microbial life?

* Chemical product of serpentinization/hydrothermal reactions?
* Reduced gas released by Martian volcanism?

e Clathrate from an earlier Martian epoch?

* Breakdown of delivered exogenous organic matter
e Other...

* Intent in this talk is to provide Martian geological context for the
mechanisms



Mars Facts
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equatorial Temperatuers (down to ~140 K at poles)

= Spirit Surface
= Spirit Near-Surface (1.1m)
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Mars Facts
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Modern Mars: ephermal liquid water? The present is the key to past?

ice ages and glaciation

Laskar et al., 2002;
Head et al., 2003
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Mars: A Tlmenn S rovers & landers to date
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Martian Environments

“Deep phyllosilicates”
Layered phyllosilicates
Carbonate Deposits
Deep Lakes
Chloride playas
Layered Sulfates
Volcanic fumaroles
Outflow channels
Amazonian gullies
— Salty soils

—— RSL (recurring slope linae)

Moden Liquid
Water?



' Modern Mars: There is Prob iquid Water (Sometimes)
' 1. Present in RSL (Recurring Slope Linae)
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Wang et al., 2006, JGR
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Spirit landing site

An indication of addition of
Mg with S into the regolith
at the Big Hole and
The Boroughs
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Modern Mars: There is Probably Liquid Water (Sometimes)
2. Mobility of salts (varying pH) - ~103-10° yr scale

The chemistry of regolith
upper cm’s shows salt mobility

* (Ca,Mg,Fe)SO,
* (Na,Mg)Cl
* (Ca,Mg)ClO,

Salts may change hydration
state in modern Mars T-RH
conditions (Vaniman et al.,
2004, Nature)
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Martian Environments

“Deep phyllosilicates”
Layered phyllosilicates
Carbonate Deposits
Deep Lakes

Chloride playas
Layered Sulfates
Volcanic fumaroles
Outflow channels
Amazonian gullies
Salty soils

RSL (recurring slope linae)

Modern (and ancient)
climate cycles and
water avaialability



figure adapted from
P. Christensen figure

obliquity changes
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A Model For Gully Formation

Snow layer accumulates in
mid-latitudes during high
obliquity

Melting of snow produces
runoff that erodes gullies
beneath protective snow layer

Dirty snow will melt: icy dirt
will not

Snow dissipates, revealing
gullies

Patches of dust-covered snow
remain today as mantles on
pole-facing slopes

Christensen, Nature 2003




Gullies (blue) and Pasted-on Terrain (red)
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