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...where has all the water gones._ .

Burns Cliff (Endurace Crater)
Layering: shallow ground water
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Modern topographic map of Mars
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Detecting water from space

« Gamma ray spectrometer
—Use “1llumination” by cosmic rays
—fast” neutrons from collisions
—EXcite atoms = unique signature

 Observed hydrogen
—Most of it Is In H,0O



Nuclear Radiation from a Planetary Surface

(energy depends on atom)
V Y

cosmic ray Y
(protons)

thermal
and epithermal
neutrons

fast
neutron




Where Is presently
most of the H,0O?

A. At high latitudes
B. At mid latitudes
C. Near the equator
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Where Is most of the water?

A. At high latitudes



Low latitude H,O patches

Elysium, Terra Sabaea, Terra Sirenum (proximity to volcanoes: increased melt)
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The topography of Mars by the Mars Orbiter Laser Altimeter (MOLA)
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outflow channels are mainly
associated with...

© ESAIDLR/

» Massive events clearly associated with volcanic
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So what does y ray
spectrometer observe?

A. yrays
B. fast neutrons
C. thermal (slow) neutrons
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So what does y ray
spectrometer observe?

A. yrays



Eons on Earth
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Different eons for Martians
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What’s different btw the 3

AMAZONIS
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A. Craters
B. Volcanos

C. Elevation
D. Latitude “



Amazonis Planitia

The topography of Mars by the Mars Orbiter Laser Altimeter (MOLA)

B OREA AL

ACIDALIA
PLANITIA

: & .
OLYMOUS : . ARABIA
MONS R PLANITIA TERRA

AMAZONIS - 3 .
PLANITIA L {
« B
- ‘

2

»

' STERRA

WS IRENUM N
ARGYRE A

S PLANITIA. S e

o S YN e YRTISR
Terra Sabaea

' ISIDIS
& PLANITIA

MAJORY,

Rt CTERRAC LA
HELLAS E RS I MMER AT T
PLANITIA ek £ - EURCIAR S




—y—

ki 0 T
)

AR NN
(b PEANIXIAY




Schiaparelli (1899)
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There can be different ones
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 Phyllocias = phyllosilicates
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dimentary rock rare
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Carbonates rare: 2 — 5 wi%

« Wt% = percentage by weight
— Evidence of wet & warm past
 Why only 2 — 5 wt% ?
— Earth: 10% of sedimentary
rocks are limestone
— Mars: no time to form?

— No: became acidic 3 Gyr ago
(sulfate-rich)




They got the idea from the Moon
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Monday

« Atmospheric escape
* Methane

e Meteorites
—RGS pp. 109 — 119
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